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Foreword

Mental disorders represent a huge burden and high costs to society, affecting
all aspects of a nation’s development, causing intangible suffering to many
people, and hindering humankind’s well-being. Notwithstanding this obvious
reality, investments in preventing and treating mental disorders are still scarce
and disproportionate to their deleterious consequences.

Over the past decade, stakeholders from multiple international organiza-
tions such as the World Health Organization, the World Bank, the United
Nations, the Organisation for Economic Co-operation and Development, and
the Lancet Commission on Investing in Health have been warning about the
need for efficient use of resources to tackle mental disorders, developing
global policies aligned with 17 goals of sustainable development. Regarding
this scenario, the discipline of Health Economics brings a valuable body of
knowledge to help create mental health policies that optimize the use of
scarce resources to maximize the promotion of mental health and well-being
in society and to decrease negative externalities caused by mental disorders.

However, health economists are rare or nonexistent in the majority of low-
and middle-income countries, which need even more optimization of scarce
resources than high-income countries. Despite the growing popularity of
terms such as cost-effectiveness, cost-benefit, disability-adjusted life-year,
and quality-adjusted life-year in global health policy agenda, a remarkable
gap exists between the need for efficient allocation of resources and the num-
ber of economic evaluations produced in academic research in such coun-
tries. A growing willingness has been observed among researchers to add an
economic component to their mental health studies, though many non—econ-
omist researchers are significantly ignorant of the principles of health eco-
nomics and relevant research methods. Moreover, the available literature in
Health Economics is written using specific jargon and complex mathematical
formulas that are not easily understood by mental health researchers and
non-health economists.

In this regard, this book has the goal of reducing this gap between the
Health Economics and Mental Health disciplines, allowing mental health
researchers and non-health economists to acquire knowledge of the basic
principles of health economics and to be able to apply this knowledge in their
research in a local context or in collaboration with other research centers. It
is a paramount that low- and middle-income countries produce national
health economics data to guide health policies based on real scenarios and
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cultural values. Moreover, the spread of health economics principles may
help establish partnerships with health economics centers around the world.

Therefore, our goal is not to produce yet another book of deep technical
knowledge on Health Economics, but rather to invite health economists, men-
tal health professionals, and other researchers to discuss the advantages and
limits of Health Economics as they apply to mental health disciplines. We
acknowledge that the basic methods and principles of health economics are
similar for the health field, but mental health has additional demands and
obstacles that require more discussion on specific issues.

We divided this book into four main sections. The first is related to meth-
odological aspects and theoretical principals of Health Economics, the sec-
ond focuses on studies of determining costs of mental health services, the
third section provides a methodological overview of cost-effectiveness stud-
ies in Mental Health, and the last section raises the main issues related to the
economic and social burdens of mental disorders to be addressed by mental
health policies.

It is our great pleasure and honor to develop this book in partnership with
the most outstanding health economics centers in the world and with our
amazing colleagues from Psychiatry and other mental health disciplines.
Therefore, this book has been written by contributors with diverse profes-
sional backgrounds and different perspectives, who are willing to show mul-
tiple views of Health Economics and discuss their application in Mental
Health research.

Denise Razzouk
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Introduction to Mental Health
Economics

Denise Razzouk

Abstract

Health Economics (HE) emerged in healthcare in the 1950s but was only
applied in Mental Health mainly after the 1990s. One of the reasons for
such a delay was the previous approach to psychiatric care based exclu-
sively in hospitals. With the shift from a hospital to community care model,
and with the availability of new, expensive treatments and a growing
demand for treatment, HE became a powerful tool to guide mental health
policies and to assess the costs and benefits of mental health interventions.
HE has its origins on the principles of the welfare theory, which aims to
maximize welfare (well-being and happiness) underpinned by a cost-ben-
efit analysis. Because methodologies measure health in monetary units, the
health sector adapted economic principles to an extra-welfarist approach
through cost-effectiveness and cost-utility analyses in order to maximize
health outcomes and guide public health resource allocation. In this chap-
ter we present the main concepts of HE and how economic principles can
be applied in mental health care. Economic evaluation is the most impor-
tant method to verify benefits over costs, demonstrating which of several
alternatives is the best value for the money. Regarding some peculiarities
of mental health care, this chapter raises some challenging issues of apply-
ing HE methods and how the social and economic burden of mental disor-
ders exert influence on the type of economic evaluation chosen.
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Key Points Summary

e The birth of Health Economics

e The Welfare Theory: from Utilitarianism
to the Neoclassic economics period

e Neoclassic economics and Pareto’s effi-
ciency concept

e Cost analysis and economic evaluation

e Health Economics applied to mental health

Introduction to Mental
Health Economics

1.1

Mental Health encompasses multiple disciplines
such as Psychiatry, Psychology, Occupational
Therapy, and other related disciplines. This book
focuses on the economics of the most burden-
some mental disorders and some mental health
problems related to social and economic risk
factors. Mental disorders place a huge economic
burden on society, and in this regard Health
Economics (HE) offers valuable knowledge for
evaluating whether scarce resources are effi-
ciently applied to obtain the best results. Almost
three decades from the Global Burden of Disease
study in the 1990s [1], stakeholders, researchers,
and policymakers have been discussing the need
for increased investments in mental health care
worldwide. There is now a consensus that mental
disorders are one of the leading causes affecting
well-being and productivity, ultimately hinder-
ing the potential of a nation’s mental capital [2].
Mental health has recently been included as a
priority in the agenda for the 17 sustainable
development goals [3]. Therefore, it is time to
discuss how scarce resources will be applied in
mental healthcare. This book aims to present
Health Economics principles for professionals
involved in mental health research and mental
health policy.

HE has been applied to healthcare for more
than five decades; although some studies of HE
and Mental Health were published between the
1960s and 1980s, the growing interest in applying

HE principles in Mental Health was mostly noticed
after the 1990s [4]. Among the reasons for the
delay in incorporating economic components in
Mental Health are seven important factors [5, 6]:

e Mental health care was delivered exclusively
in psychiatric hospitals in the 1950s and
1960s, and budgets were specifically allocated
for it.

e During that period, few treatments were
available.

e In general, people did not have information
about mental disorders or about the existence
of efficacious treatment for them, leading to a
low demand for treatment.

e Research in psychiatry suffered limitations
until the development of standardized
instruments and diagnostic systems, mainly
in the 1980s.

e The growing burden of mental disorders was
initially brought to light by the World Health
Organization in the 1990s [7] (see Chap. 25).

e The shift of mental healthcare from a hospital-
based model to a community healthcare model
increased coverage and the availability of ser-
vices and interventions, though the costs of
services also increased [8] (see Chap. 15).

e New medications, most more expensive than
older ones, emerged especially after the 1990s.

Despite the growing number of economics
studies in Psychiatry and Mental Health, some
peculiarities in this domain challenge the appli-
cation of HE principles. In this chapter we pres-
ent the main concepts of HE and discuss how
these principles might be applied in Psychiatry
and Mental Health. Also, we discuss the main
methodological challenges and consequences of
using economic analysis in these areas.

The Birth of Health
Economics

1.2

The context in which HE emerged as a discipline
in the 1950s was characterized by two factors,
according to Selma Mushkin [9]: the first was the
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development of new medicines for infectious dis-
eases, which led to lowering mortality rates; the
second factor was the increased life expectancy
caused by improved treatments. These two factors
influenced the costs of health care because more
people became eligible to benefit from the new
treatments, resulting in greater demand for health
services and consequently increasing the costs of
health services.

Therefore, HE initially emerged in the United
States as a tool to help health managers and the
government deal with the growing demand for
health services. Faced with this challenge, bioeth-
ics and economics domains also raised two other
issues: the former focused the discussion on the
moral right of people to have access to healthcare,
and the latter focused on the efficiency of the allo-
cation and distribution of resources to provide
healthcare for those in need [10]. Yet, during this
period, economists tried to demonstrate the impor-
tance of investing in health as one crucial factor to
increase human productivity in the workplace [11]
and to provide benefits to the whole of society.

After World War II, the growing development
of decision-making theories led to the adoption
of rational theory choice based on scientific prin-
ciples to formulate health policy, allocate
resources, and provide equity in healthcare [12].

In summary, the scarcity of resources to sup-
ply the growing needs and demands of the people,
added to the increased life expectancy and the
exponential increase in health costs, allowed HE
to flourish, moving toward improving healthcare
efficiency through rational resource allocation.
HE is not aimed at reducing costs, but to optimiz-
ing costs and benefits to achieve the best value for
money [13]. As Knapp [14] states, “The differ-
ence between economic and other evaluations is
the meaning attached to the term worthwhile.”

1.2.1 Economic Concepts
and Principles of Health

Economics

Economics is a social science aimed at analyzing
societal values, preferences, and choices as they

relate to the production of goods and services
and, ultimately, to the best use of societal
resources to maximize benefits and welfare. In
other words, the economic perspective focuses
on how society decides to produce, use, and
distribute its resources toward meeting its goals
for the greatest number of people [15, 16].

Multiple economic schools of thought exist,
but it is beyond the scope of this chapter to
present them all; instead, we present some
concepts that originated from the classic era of
economics, in the eighteenth century, because
they provide some understanding on the concepts
used in neoclassic economics, which mainly
emerged in the twentieth century and substan-
tially influenced the HE framework.

HE has been defined as a branch of economics,
and its framework is embedded in welfare theory;
that is, the resources produced by the society are
always scarce and they should be used efficiently
to maximize benefits [10] (see Chaps. 4 and 10).

1.2.2 Welfare Theory

Welfare economics addresses social welfare,
which is sometimes understood as well-being,
and this framework is the basis for some public
health policies and decisions regarding how to
allocate resources to produce the maximum
social welfare [17]. In other words, welfare
means adopting efficient strategies to satisfy all
societal objectives [18].

The welfare theory has been affected by dif-
ferent influences over time since the classical
period of economics [17]. Of interest in this book
are two main influences: one is “old welfare eco-
nomics,” influenced by utilitarianism, which
focused on maximizing pleasure/happiness; the
second is the new welfare economics, which
was influenced by neoclassical economics and
focused on maximizing social welfare through
efficient allocation of resources under Pareto’s
rules. Overall, the principle of this theory entails
the following concepts: scarcity of resources,
opportunity costs, utility, maximization of wel-
fare, and efficiency.
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1.2.2.1 Scarcity of Resources

From an economic perspective, resources are
always scarce because the demand (“wishes” and
“wants”) to achieve a benefit (good or service) is
always greater than the resources to supply it [16].
Once resources are always scarce, society is obliged
to make a rational decision (choice) on how to use
the resources to achieve the maximum benefits.

1.2.2.2 Opportunity Costs

Each choice implies a gain of one benefit and a
loss of the forgone benefit. Therefore, every deci-
sion has an opportunity cost, which includes the
value of the benefit not chosen and the costs asso-
ciated with losing it. This term was introduced in
1914 by the economist Friedrich Freiherr von
Wieser in order to affirm that the costs of one
good or service would not correspond only to the
production costs of goods and services, as was
the dominant view at that time. Instead of cost
production, the opportunity costs would be
directly linked to the buyers (demand) and how
they would choose to pay for one good over
another according to their preferences [19].

The concept of opportunity costs is crucial for
economic analysis and decision making because
resource allocation has direct consequences on
people’s lives and health (see Chaps. 8, 9, and 10).
It is important to bear in mind that, in healthcare,
any resource allocation favoring one group with
one specific disease would not be addressed for
another group with another disease yet similarly in
need. Cost is the value of a benefit, or how worth-
while it is. Hence, the cost of not treating condi-
tions (and not promoting health gains) among the
latter group corresponds to opportunity costs.

Another example of an opportunity cost is the
time spent by families in caring for a family
member with dementia. The family could spend
its time in leisure or working instead of caring for
the patient; in this case, the “value” of time spent
caring for the family member (informal care) cor-
responds to opportunity costs (see Chap. 17).

1.2.2.3 Utility

Utility is an concept that was initially used in
Jeremy Bentham’s utilitarianism theory to
define the amount of pleasure or satisfaction one

individual obtains when making a rational choice
between two or more alternatives (for example,
buying goods or services) [20, 21] (see Box 1.1).
The assumption with this choice is that individuals
prefer “things” that bring them “more happiness
and pleasure” over those that cause pain.

Hence, from an utilitarian perspective,
consumers know which utility is best for them,
and individuals’ choices thereby reveal
individual preferences, in that people express
their preferences through their actions (choosing
something in particular, for example) [22].
Consequently, it would be possible to quantify
and compare utilities by verifying individual
preferences and choices. In this case, utility was
defined as a cardinal variable, and the value of
pleasure given to each choice would be verified
based on its intensity, duration, uncertainty, and
propinquity [22, 23]. Considering the health
domain, utility corresponds to an individual’s
preference for one desired health outcome.

Box 1.1 Utilitarianism Principles:
Jeremy Bentham

e Each individual knows what is best for
him/herself (consumer sovereignty)

e Utility is a cardinal measure, and to esti-
mate the value of pleasure and pain, it is
necessary to verify its intensity, dura-
tion, and uncertainty.

e The principle of utility is guided by the
action increasing or reducing overall
happiness/pleasure.

e Each individual chooses rationally and
should make decisions about his/her
own welfare.

e Society prefers maximizing pleasure
and minimizing pain.

* Societal welfare is the sum of all indi-
vidual utilities.

* Maximizing pleasure is to choose an
action producing “‘the greatest pleasure for
the greatest numbers” (consequentialism).
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However, criticisms of the feasibility of
measuring utility at a cardinal level led to a new
definition of utility during the neoclassic econom-
ics period, and other levels of utility measurement
were proposed: the ordinal level, probabilistic
measurement, and mathematical function.

1.2.2.4 Welfare Maximization

Society decides how to achieve maximum
welfare according to its values and utilities.
Thus welfare maximization is related to the
extent to which public policies should or should
not intervene to promote global welfare. The
concept of maximizing welfare has varied from
maximizing the happiness of the majority —as
in utilitarianism—to maximizing wealth or the
amount of physical goods to more recently max-
imizing health, as in Health Economics [22].
The mechanisms involved in targeting welfare
maximization depend on two main macro-
economic principles: the noninterventionist
approach (free market) and the interventionist
approach (income transfer and correcting mar-
ket failures).

Old Welfare Economics: Classical
Utilitarianism and the
Maximization of Pleasure

Welfare theory has its origins during the
Utilitarianism period. Jeremy Bentham (1748-
1832) defined the main goal for society as the
maximization of pleasure (“happiness”) and the
avoidance of pain. From a utilitarian perspective,
an individual pursues happiness and should be
able to maximize his or her happiness by making
rational choices according to his or her
preferences (utilities) (see Box 1.1). Then, the
sum of utilities for all individuals compose the
total welfare. The main classical utilitarian prin-
ciple to maximize welfare was “the greatest hap-
piness for the greatest number.” Therefore,
maximizing happiness was maximizing the total
sum of happiness (utility) for the majority, which
does not mean maximizing and distributing util-
ity at the individual level. This perspective is con-
sequentialist because actions and choices are
driven by the outcomes; that is, actions are only
evaluated according to their results. It is also a

1.2.2.4.1

deterministic approach, in that Bentham defended
that human beings were driven by pleasure and
pain; that is, all human behavior is oriented
toward maximizing pleasure and avoiding pain.

On the basis of classical utilitarianism,
maximizing welfare would be driven by the
government in an attempt to maximize the sum of
utilities for the majority.

Taking the concept of diminishing marginal
utility as defined by Daniel Bernouilli in the
nineteenth century—people’s net happiness
(utility) diminishes as they acquire more units of
the same benefit—Bentham warned that rich and
poor people do not get the same satisfaction from
the same amount of benefit. For instance, if we
give a rich person US$1.00, he or she would be
less satisfied (get less utility) than if we give
US$1.00 to a poor person; in this case, a rich
person would need more “dollars” to become as
satisfied as the poor person. According to this
rationale, it would be easier to maximize welfare
if utility is improved for the poor people,
distributing the resources from the rich to the
poor people with a goal of egalitarian distribution
of resources. However, Bentham warned about
the inverse effect, whereby rich people would
stop producing utilities in order to not donate to
poor people. He raised a controversial concept of
practical equality in which the government would
be able to distribute resources to the poor without
triggering rich people to stop producing utilities.

1.2.2.4.2 Neoclassic Welfare Economics:
Pareto’s Allocative Efficiency and
Maximization of Social Welfare

The lack of clarity and possible solutions in the

utilitarian view of distribution issues led neoclassical

economists to abandon this issue. Instead, they

focused solely on how the market works.

Free Market, Perfect Competition,

and Marginal Utility

The neoclassic era emerged from a “marginalist
revolution” at the end of the nineteenth century.
The neoclassic scenario was influenced by
capitalist principles, which emerged in the
eighteen century with the notion that the market
was self-regulated (free market), achieving an
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equilibrium through a balance between supply and
demand; that is, to use the words of Adam Smith,
the market was regulated by an “invisible hand”
[21]. According to this principle, perfect competi-
tion through the supply-demand rule would lead
to utility maximisation. Then, society’s wishes
(demand) and preferences would determine the
value of obtaining a service or good. On the other
hand, the availability of such services and goods
(supply) would influence the price (value) of
products and services according to the magnitude
of the demand for them. Adam Smith defended the
idea that all individuals act on their own
self-interest, and in perfect market competition
(Fig. 1.1), this self-interest is converted to a
common good, emphasizing the concepts of
“value in exchange” and “marginal utility.” In the
other words, Adam Smith’s assumptions related to
the concept of margin value (the cost of an
additional unit) rather than the total sum of
utilities. Marginal utility depends on the scarcity
of resources, and each additional unit has a mar-
ginal cost corresponding to the benefit or utility
gained by one additional unit. Therefore, choices
and preferences give more value to scarce goods.

Resources
(INPUTS)

Labour
(production)

Provider/producer

Utility in the Neoclassic Period

The shift from the old to the new welfare eco-
nomics faced various main changes: (a) utility
was defined as an ordinal variable, instead of a
cardinal variable, as in classical utilitarianism;
(b) individuals’ utility was not comparable and
was not measurable; (c) maximizing welfare
becomes a product of allocative efficiency
obtained under perfect market competition (see
Box 1.2). Maximizing social welfare, then, was
linked to the allocation of resources to achieve
the best value for money—in other words, an
allocative efficiency of scarce resources (see
Chaps. 8 and 10).

Pareto’s Efficiency

The concept of efficiency in the welfare theory
is based on the Pareto's efficiency (or Pareto's
optimal) for resource allocation, developed by
Vilfredo Pareto (1848-1923). The efficiency
(E) is achieved when it is not possible to pro-
duce any additional Pareto's improvement
(Fig. 1.2). In other words, any change after
achieving efficiency would make a person
worse off.

Delivery of services and
goods

(OUTPUTS)

Costumer
(buyer)

‘ CE Demand (wishes, needs)

Supply

Provider and costumer get satisfaction (“exchange value™) and market is self-regulated — supply/ demand

Fig. 1.1 Welfare framework in perfect market competition
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Pareto’s improvement criterion is shown in
Fig. 1.2; when moving from A to B to C through to
E, all these movements produce improvement
(utility gain) for both peoples A and B. This means
that given two or more alternatives producing ben-
efits (exchanging goods, for instance), a choice
would lead to an improvement (utility gain) if it
produces gain (“better off”) for one individual
(A or B) without causing harm or loss (“worse
off””) to another individual (A or B) [24]. This con-
cept is based on some of Pareto’s assumptions
[18]: (a) an individual is the best judge of his or
her own well-being, (b) individuals make choices
through rational decisions, (c) the best alternative
is making someone better off without making
another worse off (Pareto’s improvement), (d) no
externalities are involved. All these assumptions
are not met by the market in healthcare. However,
Pareto’s efficiency is achieved only with perfect
market competition, though that is not the case in
healthcare. A modification of the Pareto's criterion
was proposed in the 1930s by Nicholas Kaldor and
John Hicks in their Kaldor-Hicks compensation
criterion test or, alternatively, the potential Pareto’s
criterion, described in the Chap. 4.

Utility - Person B

1.2.2.5 Efficiency

The term efficiency has been used in different
contexts, assuming multiple meanings according
to the field of knowledge. For economists, the
term efficiency is directly related to the idea of
the best use of resources achieving optimal
benefits [25]. In Health Sciences, however,
especially in research, applies three different
concepts, which are frequently misused in terms
of semantics and as defined in the literature: effi-
cacy, effectiveness, and efficiency [26] (Box 1.2).
However, the term efficiency can be used in three
situations: technical efficiency, productive effi-
ciency, and allocative efficiency [25] (Box 1.3).

1.3  Application of Economic
Principles to the Health

Sector

In 1963, Kenneth Arrow [27], considered to be the
pioneer of HE, wrote a paper entitled “Uncertainty
and the Welfare Economics of Medical Care,” in
which he highlighted that the health sector could
not be regulated exclusively by a competitive mar-
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Box 1.2 Definitions of Efficacy,
Effectiveness, and Efficiency

Efficacy means that one intervention pro-
duces effects, for example, when comparing
one antipsychotic with a placebo, benefits
from the antipsychotic must be significantly
superior to those from the placebo.

Effectiveness means how this effect is
lower than or similar to effects produced in
controlled trials; that is, the effect occurs in
real practice, within a heterogeneous popu-
lation and contexts. For instance, if patients
do not adhere appropriately to an antipsy-
chotic in daily life, its effects will fail in
practice.

Efficiency means that this effect is
worthwhile and justifies its costs within a
specific budget. If the same antipsychotic is
efficacious and works well in practice, the
next step is to evaluate whether it is afford-
able and if the cost is justifiable given a
specific budget and conditions.

Box 1.3 Classification of Efficiency [25]
Technical efficiency is used to optimize
resources (inputs) to obtain the same out-
come using fewer resources. This is a way
of avoiding resource waste.

Productive efficiency is related to cost-
effectiveness, that is, comparing the costs
and outcomes of available alternatives and
choosing the one producing similar out-
comes with lower costs or producing better
outcomes that justify the costs. The goal in
this case is to maximize (health)
outcomes.

Allocative efficiency is a concept related
to welfare and resource allocation within
the broader context of decision making.
The goal is to maximize benefits for the
whole society.

Table 1.1 Differences between perfect and imperfect
market competition

Perfect competition
principles Imperfect market competition
Free market,

self-regulated

Market failures (e.g.,
healthcare)

Need for external regulation
(e.g., government)

Individual spontaneous Individual does not pursue
demand for services or satisfaction; demand is

goods in order to get  irregular, unpredictable, and
“satisfaction” represents risk to individual life
Asymmetry of information: the
nature of health services
implies complex and technical
decision making and
procedures, and patients are
not able to judge the quality of
physicians’ actions; recovery
from a disease is unpredictable

Symmetry of
information about
goods and services

No restriction on entry Licensing required to enter the
into the market market

Choices are emotional and
enforces a trust relationship
between a patient and physician

Choices are rational

ket, as is usually applied to other goods and ser-
vices, because of the high degree of uncertainty of
disease outcomes and treatments, and because of
the lack of customer information on healthcare
(information asymmetry).

Arrow argued that health was not a commod-
ity and, consequently, healthcare maximization
was not compatible with the principles of perfect
market competition (Table 1.1) because there
was market failure in the healthcare field, leading
to imperfect competition and externalities. He
defended that because of “market failures” and
“imperfect competition” in healthcare, non—
market institutions would be able to correct these
market inefficiencies, or in other words, the state
should regulate them.

At the beginnings of HE, this welfarist
approach dominated, and cost-benefit analysis
(CBA) was the main focus of this theory.
However, because of methodological difficulties
in measuring health outcomes in monetary units,
as required in CBA, the extra-welfarist approach
emerged exclusively in healthcare, allowing
methods such as cost-effectiveness and cost-
utility analysis to become dominant over CBA
(see Chaps. 4, 5, 6, 9, and 10).
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HE is still in progress with regard to conceptu-
alizing how to assess health preferences or other
measures requiring equity, and in terms of how to
promote the maximization of health and the dis-
tribution of healthcare services to all people in
need. Also, each society adopts a different eco-
nomic model for healthcare, and this has ethical
and distributive implications, and ultimately
affects the efficiency of the entire health system
[28]. While the United States has traditionally
used CBA, the United Kingdom adopted cost-
utility and cost-effectiveness analyses for guid-
ing resource allocation, though some welfarist
approaches are also accepted according to some
conditions (see Chap. 10) (Table 1.2).

Economic Evaluation
and Cost Analysis

1.4

The main goal of applying economic principles
in healthcare is to guide decision making in how
to choose among available treatments and health
services in order to achieve the best value for the
money and respond to people’s health needs. Two
levels of economic studies exist: (a) those based
exclusively on costs (called “cost-analysis
studies”) and (b) those based on costs and
outcomes (called economic evaluations).

1.4.1 Cost-Analysis Studies
Cost-analysis studies are based exclusively on
the costs of treatment and services; they do not
take outcomes into account. These studies are
common in the literature and they are frequently
misinterpreted as being similar to cost-
effectiveness studies. Terminology in HE is used
and “misused” in a heterogeneous format, mis-
leading readers who are not familiar with such
concepts. These studies have limitations because
they are addressed toward cost-savings goals
without assessing the consequences of choosing
each alternative; that is, they do not take into
account the opportunity costs nor the benefits and
harms to patients.

On the other hand, cost-saving studies have
been used to show the “benefits” of cutting costs
because they might help to decrease hospitalization
rates or health services use. Policymakers are
particularly interested in these studies because
they might allow costs-savings with regard to
budget allocation. Such studies might seem simi-
lar to economic evaluations, giving the idea of an
outcome (service use), but in fact these
“outcomes” are not directly related to patient
health, nor with welfare or health maximization.

Moreover, decisions based exclusively on
costs might lead to negative externalities or
eventually might increase costs for other sectors
(the “spillover effect”) [14]. Negative externali-
ties are adverse consequences of an action affect-
ing one person or group not involved in the
market transaction. For example, if no adequate
treatment for depression is offered in mental
health care, then people with depressive disor-
ders might be less productive in the workplace,
leading to absenteeism, to the use of more sick
leave, or even to unemployment. This affects not
only the patient but also families and production
in the workplace. Actually, costs-analysis studies
do not allow decisions to achieve efficient alloca-
tive resources.

In summary, costs-analysis studies are
designed to measure costs of illnesses, interven-
tions, and health services, and they provide an
overview of how a financial budget is allocated or
how expenditures are distributed among different
levels of care. Also, they are useful for estimating
the economic burden of mental disorders, that is,
the costs of the impact of a disease on society,
such as costs associated with productivity losses,
suicide, and healthcare use (see Chap. 25).

1.4.2 Economic Evaluation

Economic evaluations (EEs) compare the costs
and outcomes (or consequences) between two or
more competitive alternatives [13, 24, 29, 30]. In
terms of public health policies, EE is a powerful
tool to verify the consequences and costs of
choosing one treatment over another.
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EE is always a comparative analysis, and it
involves choice (decision) with a goal of
getting the maximum of benefits at the mini-
mum costs; that is, EE is a tool to enhance
the efficiency of the use of scarce resources.

For instance, if a new antipsychotic drug for
treating treatment-resistant schizophrenia is
available in the market, EE can provide informa-
tion about the extent to which this new drug can
add benefits (outcome) over the available drug(s),
and how much those additional benefits would
costs compared with the current treatment.
Decision making, though, is not straightforward,
the budget might be too small to buy new tech-
nology or the additional benefit might be not
really relevant (see Chap. 10).

1.4.2.1 Types of Economic Evaluation
CBA is an EE method whose main principle is
based on the assumption that benefits should
be greater than costs; that is, benefits are
worthwhile, justifying their costs and
maximizing welfare [18, 24, 31] (see Chap. 4).
In CBA, all benefits are captured, eliciting
people’s preferences for different health sta-
tuses and how much they would be willing to
pay for that status. CBA is not easily applied in
healthcare because of difficulties with and lim-
itations on the methods for assessing benefits
in monetary terms.

Instead of CBA, alternative methods have
been applied in healthcare, under assumptions
similar to those in CBA, but with the main goal
of maximizing health. The most used economic
methods in healthcare are cost-effectiveness
analysis (CEA) [32] and cost-utilities analysis
(CUA) [33].These two methods are able to deter-
mine which intervention produces more health at
the best costs (see Chaps. 5 and 6).

CEA is usually used with clinical trials or
pragmatic trials [34, 35]. There is one single pri-
mary outcome, and it is most often a clinical out-
come, though it is possible to choose other
outcomes such as quality of life. Results are

expressed as a ratio of costs and benefits, the
incremental cost-effectiveness ratio (ICER) (see
Chap. 5).

CUA uses multiple outcomes converted in one
outcome, from estimating utility and life expec-
tancy. For instance, indicators such as quality-
adjusted life years (QALYs) combine estimating
gains in morbidity and in mortality, or the prod-
uct between utility and life expectancy. One
QALY equals 1 year living with good health, and
estimated costs per QALY correspond to the
costs to be paid to gain health. Methods for esti-
mating utility and other indicators are discussed
in the Chaps. 3 and 6.

Cost-consequences  analysis (CCA) and
cost-minimization analysis (CMA) are two other
methods of EE. CCA measures multiple outcomes
through multiple specific scales (e.g. quality of life,
psychiatric symptoms, social participation) [36].
The method applied for measuring outcome is sim-
ilar to that used in CEA. However, results are not
straightforward enough to be interpreted because
this method shows the differences and similarities
between two or more alternatives for improving
different outcomes, and it also shows the total
costs for each alternative, though the decision
regarding the best alternative is subjective and not
expressed as any ratio or numerical data. However,
CCA is very useful to complement CEA because
of the need for measuring multiple outcomes.

CMA is based on the assumption that two
treatments produce the same outcome; for this
reason, there is no need to measure it again,
meaning only the costs of each are compared,
allowing the least costly option to be chosen.
However, it is unlikely that two medications
produce exactly the same results.

These methods of EE differ especially on how
their outcomes are measured and how results are
presented [24] (Table 1.2).

1.4.3 Components of Economic
Studies

Whatever the goal of studies of cost analysis or
EE, some methodologic steps are necessary
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Table 1.2 Methods of economic evaluation
Methods of economic
evaluation Outcome Measurement Results
CEA Single Specific rating scale ICER = ACosts/AOutcomes
CUA Multiple Utility Cost per QALY gained,
Methods (preferences) cost per DALY avoided
CCA Multiple Multiple scales Comparison of outcomes
Comparison of costs
CMA Single Comparison of costs
CBA Multiple (converted Willingness to pay Net benefit = ABenefits
to monetary units) approach — ACosts (>0)

CBA cost-benefit analysis, CCA cost-consequences analysis, CEA cost-effectiveness analysis, CMA cost-minimization
analysis, CUA cost-utility analysis, DALY disability-adjusted life year, /CER incremental cost-effectiveness ratio, QALY

quality-adjusted life year

before assessing cost. Detailed methodology to
assess costs is discussed in detail in Chap. 2. The
second component is related to the choice of
outcome and is discussed in detail in Chap. 3.

1.4.3.1 Cost Measurement
and Perspective

The first step in economic analysis is to define
which costs should be included in the study, and
these depend on the perspective of the study.
Perspective means that costs are measured for
different levels of interest, varying from a narrow
to a comprehensive view: an individual, a public
health provider, private or insurance companies,
employers, government, society.

When adopting a comprehensive perspective
such as a societal viewpoint, all relevant costs
related to the illness should be collected, includ-
ing costs related to other nonhealth sectors.
Taking the example of depressive disorders, it is
known that depressive disorder is highly related
to absenteeism, presenteeism, early retirement,
sick leave, and suicide. Therefore, it is important
to collect data not only on direct costs (health-
care costs), but also from other sectors involved,
such as the workplace (see Chaps. 28 and 29). If
adopting a narrower perspective, such as a public
health provider, only direct costs would be
included in the study. Yet, the costs of depression
for families and patients (see Chap. 17) might be
dismissed, depending on the perspective adopted.
Hence, the choice of study perspective has impli-

cations not only in decision making but also in
producing social welfare [37].

1.4.3.2 What Is a Benefit?

Outcomes, from an economic perspective,
represent a relevant benefit for the user (consumer)
[25]. Outcomes are grouped into three main
categories: (a) those focused on single measure
(e.g., a clinical symptom), (b) health indicators
obtained by estimating utilities (QALYs,
disability-adjusted life years), and (c) monetary
units (the benefit is expressed through monetary
values). This topic will be detailed in Chap. 3.

1.5 Economic Principles Applied

to Mental Health

Applying HE principles to Mental Health is chal-
lenging, especially in terms of measurement [38],
the high degree of uncertainty and variability of
treatments [39], and the large social and economic
burden and many externalities related to mental
illness. We highlight these challenges through five
main questions, which are discussed in detail
throughout the book. Although not all relevant
economic concepts are presented in this introductory
chapter, we invite readers to keep in mind these five
questions as they moving from one chapter to
another, in order to understand the pitfalls in con-
ducting research in this field and what might be rel-
evant and applicable to mental health care.
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What Does “Maximization
of Mental Health” Mean?

1.5.1

Defining mental health has never been an easy
task, and it is even harder to establish the amount
of mental health a person needs and where lie the
borders of mental health maximization. While
health maximization due to mortality reduction
or a significant improvement in clinical symp-
toms (e.g., pain, mobility) is relatively easier to
measure in other medical specialties, maximiza-
tion of mental health is not easily captured by
assessing only health indicators.

World Health Organization defines mental
health as being a sort of balance of all human
dimensions of well-being, including physical,
social, and psychological spheres [7]; this defini-
tion approaches utilitarianism’s goals of pursuing
happiness and pleasure.

On the other hand, mental disorders cause a
remarkable portion of the global burden of dis-
ease (see Chap. 25). Burden caused by mental
disorders affects all sectors of society, and conse-
quently, it not only increases healthcare costs but
also affects the costs of productivity (absentee-
ism), education (missed schooling), early mortal-
ity, and impoverishment, among others (see
Chaps. 24 and 25). Therefore, maximizing men-
tal health means improving outcomes and reduc-
ing costs in all of these spheres. The benefits of
intervention and the relative reduction of costs
might not be captured in a narrow perspective,
such as a health provider’s viewpoint, if the
intervention effects are related to reducing global
burden [38, 40] (see Chap. 10). Accepting this
assumption raises an issue that a broader
perspective, such as a societal viewpoint, would
be preferable in economic studies in mental
healthcare.

1.5.2 How to Measure Mental
Health Gain

From an economic perspective, mental health
gain means generating utility and ultimately wel-
fare using the welfarist approach. As presented in
this chapter, utility is a concept related to the
consumer (patient or general public), under the

assumption that individuals make rational choices
based on their own preferences and on opportu-
nity costs. From public policymaker’s view, max-
imizing welfare in the mental health field is
elusive because the “production” of mental health
(utility) is not easily measurable or visible when
compared with the “production” of physical
health [41, 42]. The majority of techniques to
assess utilities and preferences are not appropri-
ate to capture patients’ preferences about mental
health outcomes because mental disorders affect
judgment and the ability to choose and to express
preferences (see Chap. 3), though in CUA, pref-
erences of the general public are measured (see
Chap. 6). Yet, these measurements are not sensi-
tive enough to capture all mental health gains,
especially for more severe disorders. Moreover,
there is a perverse stigma against mental disor-
ders (see Chap. 27), and decision makers might
not acknowledge the relevance of mental health
effectiveness within scenarios mixing physical
and mental diseases [10] (see Chap. 11).

1.5.3 Which Costs Are Relevant
in Mental Health?

The cost-effectiveness of mental health care and
psychiatric interventions vary widely depending
on the perspective adopted in CEA studies and,
ultimately, on which costs are included in the
analysis. Because mental disorders mainly cause
costs in nonhealthcare sectors, conducting a CEA
or CUA study that only takes into account
healthcare costs might not capture the reduction
of indirect costs, in that mental healthcare costs
represent only a tiny part of the total costs of
mental disorders. Therefore, conducting EE
using a comprehensive approach for measuring
costs is preferable in mental healthcare [43].

1.5.4 How to Measure Benefits
from Mental Health
Interventions

The fourth issue is the complex nature of mental
health interventions and outcomes [32, 44]. Mental
disorders impair mental functions and hinder
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different spheres of people’s lives globally, even
when clinical improvement is achieved. Therefore,
there is not one unique intervention able to pro-
mote total mental recovery [45]. A recovery model
has been adopted in global policy agenda that
refers to recovery of not only mental health symp-
toms but also social roles and participation, as well
as access to opportunities in social spheres and in
the workplace. For instance, less than half of peo-
ple with bipolar disorders return to work within 1
year after having one mood disorder episode.
Instead, a complex combination of mental health
interventions from different fields of knowledge
(not necessarily health related) is used to help
patients recovering partially or totally their mental
and psychosocial functions (see Chap. 28).

Hence, defining the relevant outcome in terms
of mental health functions is tricky because the ulti-
mate goal of mental health treatment is to restore,
when possible, all the previous mental abilities that
patient had to live fully before becoming ill, and to
empower people with permanent impairment to
experiment a full life and citizenship [38, 40, 41,
43,45]. Yet, because of the complexity of the nature
of mental health interventions, it is difficult to
identify many embedded components and measure
their costs and effects, and usually it is necessary to
adapt the economic study design [32].

1.5.5 Is Health Economics Really
Helpful in the Mental Health

Field?

Among multiple possible arguments to affirm
that HE is useful in the Mental Health field, we
highlight one argument here: HE is a strong ally
to be used toward reducing the global burden of
mental disorders [38]. While mental health
research verifies the effects of mental health
interventions on clinical and global functional
status, HE focuses on the worth of those inter-
ventions; in other words, it measures how rele-
vant the interventions are to justify their costs
[38]. HE provides information on the magnitude
of costs and the mental health burden affecting
different sectors of society, and allows simulta-
neous verification of mental health interventions
in terms of effects and costs. Hence, it is possi-

ble to reduce the mental health burden with
cost-effective interventions and to plan a budget
for improving the efficiency and quality of men-
tal healthcare.

Key Messages

» Health resources are always scarce and,
for this reason, rational choices on how
to use them efficiently are necessary.

e Every choice implies acquiring and
distributing one benefit for one person
or group and not acquiring and distrib-
uting the forgone benefit to another
person or group. Opportunity cost is
the cost of the unchosen benefit. Each
choice has gains, losses, and costs.

e The healthcare domain is not a good or
service regulated exclusively by the free
market under perfect competition. On
the contrary, because of market failures
and the negative externalities of mental
disorders and other health conditions,
government regulation is needed.

e HE evaluates which alternatives are the
best value for the money, that is, which
treatments in mental health are valuable
in terms of producing more benefits than
Ccosts.

e Mental disorders are burdensome and
costly to society as a whole; for this rea-
son, economic studies should be compre-
hensive, adopting a societal perspective,
including indirect costs.

* Maximizing mental health gains
improves patient and family lives, and it
contributes to reducing externality costs
affecting multiple sectors of society.
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Methods for Measuring
and Estimating Costs

Denise Razzouk

Abstract

This chapter focuses on costing methods usually applied in cost analysis and
health-related economic evaluations. The quality of an economic evaluation
depends on the quality and precision of data collection and on transparency
and comprehensivenness of costing resources. Costs, from an economic per-
spective, are related to opportunity costs; this economic conceptualization is
different from a financial perspective. Costs are classified as direct, indirect,
intangible, and total costs. In this chapter I focus exclusively on the mea-
surement of direct costs. Costing involves multiple steps: choosing the per-
spective of the study; identifying the component of costs, collecting data on
costs and services use, estimating the unit cost for each resource, and esti-
mating costs. Although the majority of economic evaluations includes only
direct costs, indirect costs correspond to the major parcel of diseases costs.
Mental disorders, for instance, cause innumerable negative externalities and
indirect costs, and the benefits of psychiatric and psychosocial interventions
go beyond clinical improvement, leading to systematic recommendations
for measuring costs in a comprehensive way, such as using societal perspec-
tive. There is a debate among health economists regarding the inclusion of
indirect costs in the economic evaluation, though, thieir exclusion in assess-
ing cost-effectivenness, for instance, might understimate the economic
impact of psychiatric intervention. Costing methods for indirect costs are
discussed in another chapter in this book.

D. Razzouk (D<)

Centre of Economic Mental Health, Department of
Psychiatry, Universidade Federal de Sao Paulo,
Rua Borges Lagoa 570 1, andar Vila Clementino,
Sdo Paulo 04038-000, Brazil

e-mail: drazzouk @ gmail.com

© Springer International Publishing AG 2017 19
D. Razzouk (ed.), Mental Health Economics, DOI 10.1007/978-3-319-55266-8_2


mailto:drazzouk@gmail.com

20

D. Razzouk

Key Points Summary

¢ Definition and classification of costs
e Identification of costs components

e Measurement of direct costs

e Top-down and bottom-up approaches
e Unit costs

e Cost analysis and bias of cost
estimation
2.1 What Is Cost?

The term cost is used in the literature in a hetero-
geneous way, with multiple meanings, hindering
clear understanding by readers who are not famil-
iar with the Economics field. In general, cost is
the value of resources used to produce a good or
a service. However, defining cost imposes the
need to distinguish between “accounting costs”
and “economic costs” [1].

Accounting costs are directly related to the
monetary costs of all inputs used for producing a
good or service. Usually, the price of acquiring a
product is used for accounting costs. In the case
of healthcare, accounting costs are equivalent to
the costs of all resources for producing and deliv-
ering healthcare [1]. Accountants focus exclu-
sively on financial costs in order to plan and to
manage expenditures and the consumption of
resources. Moreover, accounting databases usu-
ally do not provide detailed information of costs
for one specific patient and all costs incurred by
patients and families, such as out-of-pocket
expenditures [2].

On the other hand, economic costs are related
to opportunity costs; that is, when facing a choice
between two alternatives, opportunity costs refer
to the costs of losing the forgone benefits that
would be gained if another alternative was chosen.
In other words, to obtain a health gain, there are
always opportunity costs when choosing to invest
on a new medical technology or health services
rather than in a current treatment [3, 4]. The main
implication, then, from an economic perspective,
is that costs are the value of opportunity costs; for

this reason, decision makers and health econo-
mists focus on the value of allocating resources
efficiently, that is, maximizing benefits for patients.
If a considerable investment is allocated for a
treatment that is able to benefit 100 persons with
depressive disorder instead of being allocated for
another treatment that benefits 10 persons with
schizophrenia, then the opportunity costs repre-
sent the benefits of those latter 10 people.
Therefore, these costs should be estimated
taking into account whether “this investment”
(opportunity costs) is more valuable in terms of
producing more benefits than costs. Health gain
is often expressed as increasing life expectancy
and decreasing morbidity (see Chap. 3), but it
also leads to the consumption of fewer health ser-
vices and promotes increased productivity in the
workplace. For instance, investing in research
and development for a new drug and trading it
into a market should not only allow profits for the
pharmaceutical industry but also improve health
and individual quality of life, ultimately maxi-
mizing utility and welfare [4] (see Chap. 1).
Once healthcare is not driven through free-
market competition (see Chap. 1), costs are not
similar to the prices of product or services [5].
The price of a service usually represents the aver-
age costs. In health economic analysis guiding
decision-making for healthcare resources alloca-
tion, however, costs should be estimated using
marginal analysis rather than the average costs
used by accountants [1, 6]. Marginal analysis
computes the costs of one additional unit; provid-
ing the intervention for 10 people is much more
costly than providing it for more than 10 people
because it maximizes use and the benefits pro-
vided by the intervention (e.g., lab test, program,
group intervention), reducing the marginal costs
[3, 4, 7]. While average costs cover fixed costs
(FCs) and variable costs (VCs), marginal costs are
estimated based exclusively on VCs, excluding all
FCs [1, 5]. VCs vary according to the consump-
tion of services (for instance, food, water, dispos-
ables, clothes, electricity, telephone). These costs
are particularly addressed in economic evalua-
tions comparing interventions in the same setting
using a similar infrastructure. However, when
comparing two interventions or programs under a
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different infrastructure, it is recommended to esti-
mate the average costs, which also include FCs
[5]. FECs are regular costs not related to consump-
tion, and they do not vary over the short term (<1
year), such as human resources.

In summary, the differences between both
approaches (accounting and economic) imply
different costing methods. Accounting costing is
not accurate for the majority of economic evalua-
tions because nonmonetary costs are not included
in accounting costs, as they are in economic eval-
uations using a societal perspective (for instance,
informal care costs, productivity costs; see
Chaps. 17 and 29). Also, accountant costing does
not take into account the impact of a new technol-
ogy on resource consumption [8]. In this book,
we use the term costs always from an economic
perspective (economic costs).

2.2  Classification of Costs

Again, the classification of costs varies, and the
same term often has different meanings. In terms
of components of costs, costs are traditionally
divided in the following categories [7]: (a) direct
costs, (b) indirect costs, (c) intangible costs, and
(d) total costs. This classification of costs is often
criticized, and many authors have adopted and
developed other terminologies for this purpose
[5], but we still use this classification because the
majority of research articles use it, and for this
reason, it is helpful for easy understanding by
beginner readers.

Direct costs are costs that are closely related
to healthcare and to any type of care because of
sickness (nonhealth sectors) (see Box 2.1). Some
authors divide direct costs into health direct costs
and nonhealth direct costs (see Chaps. 14, 15,
and 16). Mental healthcare encompasses multiple
sectors and nonhealth interventions [6, 9-11], for
example, costs for accommodation such as resi-
dential facilities (housing for mental disabled
people who have no social or family support) (see
Chap. 16), costs of criminal justice (in the case of
offenders or drug misuse), and costs for educa-
tional interventions (in the case of attention-
deficit/hyperactivity disorder and autism).

Box 2.1 Direct Costs
Capital costs — land and buildings (or rent);

Capital costs — equipment and medical
devices

Capital costs Building maintenance and
repairs

Capital costs Maintenance, depreciation
and repairs costs — equipment

Furniture — renewal and maintenance

Human resources

Clinical staff (psychiatrists, psycholo-
gists, social workers, occupational thera-
pists,  nurses,  psychiatric  nurses,
nonpsychiatric doctors, physiotherapists,
music therapists, art therapists, counselors,
health visitors, other therapists)

Nonclinical staff (nonhealth sectors)

Overhead (general management and
administrative costs)

Nonhealth services (cleaning, diet, secu-
rity, electricity, water, telephone, waste)

Medication and interventions (surgery)

Lab tests and imaging

Consumables  (materials,
disposables)

Transportation (ambulance)

Accommodation (residential facilities)

Criminal justice (in some cases)

Educational interventions or services
specific for people with mental illness (e.g.,
autism)

*Patient and family expenditures for
treatment and travel, including informal
caregivers (depending on the perspective)

Future medical costs related to a current
intervention (e.g., clozapine use requires
blood tests controls)

Voluntary services

Training and supervising mental health
professionals

clothes,

Depending on the perspective of the study
(e.g., a societal or patient viewpoint), costs
incurred by families and patients can also be
included in direct costs; these include costs for
transportation (travel to a health service), of
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medication and disposables, for hiring a care-
giver, or for refurbishing a house to adapt to spe-
cific health needs) [7]. Informal care by family
represents a sacrifice of benefit (this time spent
caring could be spent in leisure activities or
working) — that is, opportunity costs — and should
be measured, though some studies consider them
to be indirect costs [7]. For example, mothers
with children with autism disorders frequently
quit their jobs to caring the child (see Chap. 17).
Future medical costs related to a current treatment
should be also considered [12] in an economic
evaluation; for instance, in the case of clozapine,
it requires weekly blood tests control. However,
there is still a debate over the inclusion or exclu-
sion of future costs incurred in prolonging life
and that are not related to a current treatment [13].

Most economic studies do not include transfer
payments in their cost analysis. Transfer pay-
ments such as social and disability benefits, work
compensation, and taxes are not considered costs
because they are not resources available for con-
sumption and they are not “produced” like a good
or service; they are considered by economists as
income redistributions [7, 11, 14]. However, these
“costs” could be included in economic evaluation
for those studies using Governement perspective.

Indirect costs are related to social and eco-
nomic costs such as a decrease in workplace pro-
duction, suicide rate, early retirement, accidents,
income losses, and loss of years of education [15].
Indirect costs are usually called “productivity
costs” because the majority of studies covering
indirect costs focus on productivity losses (see
Chap. 29). Intangible costs are “invisible” costs
that are not directly measured, such as the pain of
losing a son or the pain of watching a son’s suffer-
ing because of a treatment or disease. Total costs
are the sum of all above-mentioned costs.

2.3  Costs Measurement

The quality of economic evaluations and cost
analysis studies depends on the quality of the
measurement of costs and outcomes [16]. The
level of detail and accuracy vary from one study
and purpose to another. “Gross costing” is used
in cost analysis to provide an overview of the

effects of costs, but it is not appropriate for eco-
nomic evaluation because it lacks accuracy and
detail [12], though it is easier and less time con-
suming. Some examples are available using
diagnosis-related groups (DRG), in which
national tariffs are used as the units costs in order
to estimate costs of resources consumed by a
diagnostic group, ignoring cost variation among
individuals and opportunity costs. These esti-
mates are calculated using the mean of account-
ing costs among patients with the same diagnosis;
these estimates are proxies for reimbursement
[17]. Some countries have national tariffs for
reimbursement, and the method for estimating
them varies by country. However, these national
reimbursement tariffs might not represent good
estimates of real costs, depending on the country
and on the financial public health system. Some
reports show cost estimate discrepancies between
diagnosis-related groups and micro-costing,
ranging between 9% and 66% [17].

Beecham and Knapp [10] recommend as a
general rule that costs be measured in a compre-
hensive manner to avoid bias in economic evalu-
ations. According to this rule, the broader and the
most accurate approach is collecting individual
data through a micro-costing bottom-up method
(see item 2.3.3). Costs vary among individuals,
and this variation should be analyzed carefully
when guiding public policies [10]. Moreover,
these authors emphasize the necessity of compar-
ing costs in "like-to-with-like basis", that is, com-
paring similar services and with the same
infrastructure and public profile [10]. Likewise,
medication costs and effects should be compared
head-to-head.

Several costing guidelines have emerged [1, 4,
6, 11, 18], but detailed methodology on costing is
still lacking. The International Society for
Pharmacoeconomics and Outcomes Research
has published a series of task force reports on
methodological issues in costing methods to be
used in economic evaluation, because many
studies were flawed in this regard [18-20].
However, guidelines vary in terms of recom-
mended methods, and costing variations among
economic evaluations affect the validity, compa-
rability, and transferability of results, as well as
decision-making [21, 22].
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Of note, multiple factors affect cost estima-
tion, and for this reason, the description of meth-
ods used to measure and estimate costs should be
transparent, detailed, and accurate, with a well-
defined costing time frame, justifications for the
exclusion or inclusion of components of costs,
and explicit demonstration of how uncertainty
and variation of data are handled [16, 19, 20] (see
Chap. 7). Last but not least, the unique rationale
to measure costs must be put it into a context
aligned with outcomes, because isolated numbers
are useless and meaningless for allocating
resources and guiding health policies[10, 23, 24]
(see Chaps. 10 and 11).

In this chapter, I focus on methods for measur-
ing direct costs; indirect costs and informal care
costs are discussed in Chaps. 17 and 29. Some
basic steps must be taken into account before
starting to measure costs [6, 7, 9-13, 25]. The
first step is to define the study perspective,
because it defines which costs should or should
not be included in the cost analysis. The second
step is to identify all components of costs related
to a program, service, or group of services. The
third step is to collect data regarding the fre-
quency and the amount of services consumed.
The fourth step is to define and estimate the unit
cost for each component of costs. The fifth step is
to estimate and analyze the costs.

2.3.1 Study Perspective and Costs

The first step when conducting an economic eval-
uation is to define the study perspective and, con-
sequently, to determine which costs should be
included in the study [7, 8]. When adopting a
comprehensive perspective, such as a societal
viewpoint, all relevant costs related to the illness
should be collected, including costs related to
production sectors [7]. A societal viewpoint
includes time costs, opportunity costs, and com-
munity preferences [4]. Although public health
systems in different countries do not adopt this
perspective, some health economists strongly rec-
ommend using a societal viewpoint for economic
evaluation when possible [7, 10, 26, 27]. In gen-
eral, a societal perspective is adopted as a rule in
cost-benefit analysis (see Chap. 4) and rarely in

cost-effectiveness analysis; instead, cost-effec-
tiveness analysis and especially cost-utility analy-
sis use mainly health provider viewpoint.

The implication of choosing one perspective
[4, 26, 28] therefore not only affects the compo-
nents of costs to be included in the analysis; it
mainly influences decision-making under mis-
leading conclusions [4, 9-12, 25, 26, 28]. Take
depressive disorder as an example . It is known
that depression causes high costs to society and
to the healthcare system because it is strongly
related to productivity losses (absenteeism, pre-
senteeism, early retirement, sick leave), suicide,
lost school years, and greater use of the health-
care system when compared with people with no
mental illness (see Chaps. 25 and 26). Therefore,
it is important to collect data not only on direct
costs but also in other sectors involved, such as
the workplace (see Chap. 28), and to measure
absenteeism and productivity losses (see Chap.
29). For instance, if one intervention is superior
to another in reducing absenteeism due to depres-
sion, then it may be the most cost-effective alter-
native. Conversely, if adopting a narrower
perspective, such as a public health provider
viewpoint, only direct costs would be included in
the study; supposing that the new intervention is
not superior to the current alternative in improv-
ing clinical outcome, even though it is superior
for reducing absenteeism, it might be not consid-
ered a cost-effective option. Moreover, adopting
a narrow perspective does not take into account
intangible suffering and societal preferences for
treating depression (see Chap. 3), though these
are matters of extensive debate. For instance, a
study using cost-benefit analysis found that peo-
ple with depressive disorders were willing to pay
10% of their household income [29], represent-
ing greater monetary value for the benefits of
treating depression than the real costs of treat-
ment (see Chap. 4).

Yet, a heath provider perspective does not take
into account patient or family expenditures (out-
of-pocket) for treatment and other related nega-
tive externalities. Out-of pocket payments may
represent catastrophic health costs [30] because
they can represent a substantial amount of
income, leading to impoverishment (see Chaps.
24 and 25). If one intervention is supposed to
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Table 2.1 Components of costs according to perspective

Public health

Costs provider

Direct costs

Society

Capital equipment

Health services use, X X
human resources,

interventions

Medication and lab tests
Transportation

>

Travel expenses
(patients)

Informal care
Paid caregivers
Criminal justice services

Ll B

Accommodation

House refurbishment
because of illness (place
adapted)

Social benefits X
Patient/family time
Voluntary services

Indirect costs
Work losses X
(absenteeism,
presenteeism, worker
replacement costs) [32])
Accidents
Sick leave
Early retirement
Early death (suicide)

Expenditures on drugs
and alcohol

P B B

Education losses X

Impoverishment (job
losses, homeless,
income)

decrease healthcare consumption under a public
health provider perspective, it might also increase
out-of-pocket costs paid by individuals and fami-
lies. On the other hand, a patient and family per-
spective would lead to the inclusion of costs due
to illness, such as costs for caregivers, drugs,
transportation, work and income losses, and time
spent caring (see Chap. 17). Although interest in
studies using a patient and family perspective has
been growing, a systematic review showed that
all costs relevant to patients and families were not
included satisfactorily [31]. Other costs such as

Private health
provider/health
insurance company

Patient and

family Employer

Out-of-pocket ?

Out-of-pocket

productivity losses are estimated (see Chap. 29)
mostly when studies use an employer viewpoint
or, ultimately, in broader studies adopting a soci-
etal perspective (see Table 2.1).

2.3.2 Identification of Components

of Costs

Each scenario involves different components of
costs because each entails a different level of care
and services. Before collecting data, it is impor-
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tant to know which services are available, how
the services work, and which components of
costs are incurred upon delivery of the services
(see Chaps. 13, 14, 15, and 16). It is useful to map
all process involved in services delivery and
interventions in order to identify all relevant
costs.

Unlike other medical specialties, few expen-
sive health medical technologies are available for
treating mental disorders. Despite some expen-
sive medications (such as antipsychotics), the
great parcel of direct mental healthcare costs is
due to human resources from multiple sectors
(health, social care, education, criminal justice).
Therefore, costing mental healthcare is not easy
because the identification of such components it is
not always straightforward [10, 24, 25, 33]. For
instance, treatment for schizophrenia disorders is
not based only on administering medication to
ameliorate symptoms, but on providing psychoso-
cial interventions and all sorts of services and sup-
ports to include these patients in society and to
boost their autonomy and skills for better perfor-
mance in social and personal roles (see Chaps. 20
and 25). Also, families need support for expendi-
tures and caring for patients; in the case of patients
without family support, public health and social
sectors also have to provide them accommodation
(see Chap. 16). Psychosocial rehabilitation pro-
cess, then, requires use of both health and non-
health sectors, and this may generate costs to
families and other sectors, the so-called spillover
effect [34]. A study of costs of schizophrenia in
England by Mangalore and Knapp [35] included,
for example, the following costs: health services,
social care, other public expenditures, private
expenditures, informal care costs, costs of pro-
ductivity losses, costs of premature mortality, and
criminal justice system costs.

Autism is another disorder that requires mul-
tiple services such as support for families, accom-
modation, special educational interventions
(educational psychologists), and healthcare. It is
a high-cost disease not only for services but also
for families [36] (see Chap. 23), and for this rea-
son an economic evaluation of autism should
include all these costs [37, 38]. For instance, a
study of the costs of autism in England included

costs for education, accommodation, medication,
healthcare, community and social sectors, out-of-
pocket expenditures, and productivity losses
[37]. Costs for education are not always easy to
measure and depend on the country’s educational
system. An instrument is available for this pur-
pose, the Child and Adolescence Service Use
Schedule, and includes educational costs [6].
Similarly, economic evaluations of alcohol
and drug use disorders should consider that crim-
inal costs account for almost two-thirds of costs
for alcohol use disorder in the United Kingdom
[6], for 42% of homicides in the United States
[39], for one-fifth of accidents in the workplace,
and for an annual 1.2 million deaths in traffic
accidents in Brazil (see Chap. 26). Including
such components of costs is worthwhile for guid-
ing health policies in terms of reducing violence,
accidents, and other negative externalities.
Criminal justice costs related to alcohol and drug
use should be included in economic evaluations
as nonhealth direct costs. Moreover, criminal jus-
tice costs are extremely relevant when estimating
costs among people with challenging behavior
[38]. On the other hand, some extremely debili-
tating disorders such as dementia may need full-
time informal care or require a paid caregiver,
which are not usually provided by public health
systems (see Chaps. 17 and 22). Health econo-
mists have been warned for the need of conduct-
ing economic evaluation taking into account
costs with informal care and productivity losses,
addressing studies targeting vulnerable popula-
tion ( mental disorders in children and the
elderly), and adopting broader perspective
enabling to include relevant components of cost
in the analysis. Also, there is need of studies veri-
fying how the narrow measurement of costs
affects resource allocation and equity [10, 24-26,
33, 40-42] (see Chap. 10). In the case of mental
disorders, because a large proportion of total
costs are due to indirect costs and nonhealth
direct costs [23-25, 38, 43], effects of interven-
tions might be underestimated, misleading deci-
sions on resource allocation and favoring
inequality [44] (see Chaps. 8,9, 10, and 11). It is
not possible to measure all costs incurred, but the
most relevant costs should not be omitted in a
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costing analysis. The main question is, “What is
a relevant cost?” In this regard, Knapp and
Beecham [33] noted that it was possible to deter-
mine the core services predicting the major pro-
portion of total costs among mental health
services, allowing a smaller list of services to be
costed. Byford et al. [11] noted that two patterns
of services inclusion usually occur: one linked
with the inclusion of all possible services and
programs involved, some of which are not rele-
vant, and the other linked with the exclusion of
important services and programs leading to cost
underestimation. The recommendation, in this
case, is to ask experts which programs and ser-
vices are relevant to the topic of research (See
examples in chaps. 14-16).

2.3.2.1 Classifying Components
of Costs

After choosing the components of costs to be
included in the study, it is necessary to classify
them as direct or indirect costs in order to
choose the method and the instrument with
which to measure them. Direct costs compose
three major types of components of costs: capi-
tal costs (land, buildings, equipment), treatment
costs (interventions, clinical staff, medica-
tions), and revenue costs (support services,
overhead, utilities, and other nonhealth costs).
Treatment costs and some nonhealth costs are
the core of an individual’s costs variation,
whereas capital costs, support services, and
overhead are usually not closely related to an
individual’s variation of costs. Therefore, these
costs can be classified into VCs and FCs, allow-
ing for the use of different methods suitable for
estimating them.

However, the classification of costs as VCs
and FCs is not straightforward, depending on the
characteristics of the services and the costing
system, and on the presence of physical comor-
bidities. For example, we could consider the use
of a transportation service as a VC because it is
used according to the need of patients, and needs
vary from one patient to another. Conversely, if a
hospital and a third party (for instance, a rental
car company) agree on monthly FCs, then these
costs would be the same even if the service is not

used, and therefore they could be classified as
FCs (see Chap. 14).

Of note, classifying costs implies focusing on
variation by individual, that is, is a cost variable
or fixed according to the individual’s consump-
tion pattern. Sometimes it is necessary a pilot
study to verify the relevance of this variation.

2.3.2.2 Time Horizon: Long-run
Versus Short-run costs

In economic evaluation it is important to set a
follow-up long enough to observe costs varia-
tions and effects, that is, time horizon. Then,
costs can be measured over the short-run term or
the long-run term. Costing measurement accord-
ing to Economic principles should be based on
long-run marginal opportunity costs [10]. A
long-run term basis is appropriate for identifying
an individual’s variation and for marginal costs,
which are especially important in economic eval-
uation and in planning service expansions. For
instance, Hallam and Trieman [45] evaluated out-
comes of and costs for patients with persistent
challenging behaviors who were discharged from
a psychiatric hospital in London to community
services; they found an important reduction on
the costs 5 years afterward, though no remark-
able difference in psychiatric outcomes occurred
during this period. Also, while implementing a
new intervention, a learning period may be
required, and costs are usually higher in the
beginning of the new intervention implementa-
tion than some period afterwards. Therefore, the
choice of time horizon can substantially affect
costs and the estimation of the cost-effectiveness
of an intervention, especially if the follow-up is
not long enough to allow outcomes and benefits
to occur [5].

Short-run marginal costs usually includes
only revenue costs and for this reason, it is not
reccomended for costing services where targets
are expanding or creating new services. However,
it is acceptable to use short-run average costs
when including revenue and capital costs as prox-
ies of long-run marginal costs. Therefore, in the
long run, average costs are close to marginal
costs. Usually, it is recommended costing ser-
vices and programs for at least 3—6 months,
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though a longer time might be required [24].
However, the majority of economic evaluations
running with clinical trials collect short-run costs.
Then, they should include average revenue costs,
overhead, and capital costs to be approximately
equivalent to long-run marginal costs [9, 10].

2.3.3 Data Collection and Costs
Measurement

Once all services and supplies are identified, it is
important to verify the nature of each item and its
payment process in order to choose the costing
method and the unit cost.

In general, two main approaches are used to
measure healthcare costs: the top-down and the
bottom-up approach [13, 46, 47]. The top-down
approach (or gross costing) starts from the total
costs of resources consumed, which are obtained
retrospectively from administrative databases,
and it estimates the average costs of consumption
per person. The bottom-up approach (or micro-
costing approach) is based on collecting all indi-
vidual data of consumption of resources and then
aggregating all individual costs, summing them
to achieve the total costs. The latter method is
more accurate, though also more time-consuming,
than the former because it takes into account cost
variability among individuals.

Economic studies usually combine the two
methods (top-down and bottom-up approaches),
creating a mixed approach, depending on data
availability and the feasibility of estimating costs.

2.3.3.1 Top-Down Approach
A top-down approach is useful and easier for
estimating FCs, such as human resources, over
the short term. Estimating costs on the consump-
tion of variable items is much more complex.
However, depending on the degree of the dif-
ficulty in estimating costs, it is important to bear
in mind that consuming too much time for mea-
suring irrelevant costs is useless [7]. For exam-
ple, if the electricity costs of an entire hospital are
paid in one bill, it is difficult to determine what
amount of electricity was consumed by each unit
of the hospital. And it is not possible to determine

the amount of electricity consumed by each
patient in the psychiatric unit, for example.
Different methods are available to estimate these
costs, but the direct allocation method is com-
monly applied in hospital costing studies, in
which the total costs are estimated, after which it
may be possible to estimate the average costs
when not considering variation among units; if
considering such variations, the proportional
ratio per unit may be used (see Chap. 14). Once
costs per unit are estimated, it is possible to esti-
mate the average costs per patient. When infor-
mation on the occupation rate of a hospital unit is
not available, it is usually arbitrated with a value
of 80% of the total occupancy rate [7].

On the other hand, items such as medications
vary too much from one patient to another; for
this reason the average costs are not accurate. In
this case, using a micro-costing approach for esti-
mating individual costs is more appropriate [7].

2.3.3.2 Bottom-Up Approach

Micro-costing involves collecting data on the fre-
quency of consumption of services directly from
the patient, family, health professionals, or medi-
cal records. No gold standard exists, and each
source of data has advantages and disadvantages.

Collecting data from patients and families is
useful, especially for reporting the use of several
services (outpatient, emergency care, primary
care), because each health service is not able to
provide information on the consumption of ser-
vices outside its unit [48]. The main disadvan-
tage is recall bias (see Chap. 13). In this regard,
diaries are more accurate and minimize recall
bias [11].

On the other hand, health services, health pro-
fessionals, and medical records are able to pro-
vide more accurate data on the frequency of visits
to services and about the type and the number of
procedures and interventions delivered. However,
health professionals and medical records are less
reliable in a hospital context because missing
information is common [48].

A few questionnaires and inventories address
the measurement of mental health services utili-
zation (see Chap. 13). One of the most used ques-
tionnaires to collect data on direct costs, including



28

D. Razzouk

mental healthcare, is the Client Sociodemographic
and Services Receipt Inventory, developed by
Knapp and colleagues [10, 49] in the United
Kingdom. This tool is designed to collect data on
sociodemographics, benefits, occupational and
work statuses, work days lost because of a mental
disorder, healthcare utilization (including mental
healthcare), medication, intervention by mental
health professionals, accommodation, emergency
unit use, hospital use, primary and outpatient
care, and criminal justice use. These tools are dis-
cussed in detail in Chap. 13. The Database of
Instruments for Resource Use Measurement is an
open database to support health economists and
researchers in this field to find questionnaires and
resources in order to collect data on costs and
health services utilization (available at http://
www.dirum.org).

2.3.4 Estimation of Unit Costs

Overall, the estimation of costs is the product
between the frequency of resources consumed
and the unit costs. In micro-costing, data collec-
tion is addressed to measure the frequency of
resource utilization, such as the number of visits
to a psychiatrist in the past month or the number
of days spent in a hospital. However, it is neces-
sary to estimate the unit costs, that is, the cost of
one visit to a psychiatrist or the daily costs per
person in a hospital.

Different methods, perspectives, and purposes
are used to estimate the unit costs, and each leads
to different results [1, 7, 50]. Some countries
deliver national unit costs with the average costs
for each unit cost, like the United Kingdom (Unit
Costs of Health and Social Care; http://www.
pssru.ac.uk/project-pages/unit-costs/2015/), the
Netherlands (the Dutch Manual for Costing in
Economic Evaluation) [18], and Austria (http://
healtheconomics.meduniwien.ac.at/science-
research/dhe-unit-cost-online-database).

In the absence of national data, it is obligatory
to estimate the unit cost of each relevant resource.
The World Health Organization provides a data-
base (http://www.who.int/choice/country/coun-
tryspecific/en/) of the average values of unit costs

for 191 countries, which is useful when there are
no national data, but micro-costing and accurate
estimation of unit costs are preferred in cost-
effectiveness analyses.

Some detailed guides are available to estimate
unit costs, but a lack of consensus exists about
the methods to estimate them [21]. In this chapter
we present a global overview of how to estimate
unit costs of the main resources consumed in
healthcare. Detailed methods are described else-
where [10, 51-53].

2.3.4.1 Capital Costs

Capital costs compose land, buildings, and equip-
ment, and methods for costing them are based on
measuring the opportunity costs, lifetime use,
and interest rate (see Table 2.2). Building Rent
can be considered a proxy of capital costs in
some cases. Repair and maintenance of buildings
and equipment are included in this item.

Multiple methods can be used to estimate cap-
ital costs, but one of the methods most recom-
mended by Drummond et al. [7] is equivalent
annual costs (or equivalent annual annuity). This
method considers the current price, the discount
rate, and the period of time related with lifetime
use. The discount rate (interest rate) is a concept
related to the value of a benefit over the time, that
is, the so-called time preference. Usually, people
prefer getting a benefit now rather than in the
future, and for this reason, its value decreases
over time. The costs of one good or service now
are, for instance, much higher than they would be
within 5 or 10 years, not considering depreciation
(for equipment). Therefore, the costs of a new
health program in the first year are higher than in
the fifth year. When estimating costs of goods
and services over the long term (>1 year), it is a
paramount to apply a discount rate from 3% to
5% of the current cost.

Moreover, costs of buildings and equipment
depreciate because their lifetime use decrease
over time. A useful life for buildings varies from 8
to 40 years; the average number used in the major-
ity of economic studies is 20 years. For equip-
ment, useful life can vary from 3 to 8 years, with
an average of 5 years. In the case of rent, it is pos-
sible to use its value as a proxy for capital costs.
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Table 2.2 Estimation of unit costs and costing methods

Item

Capital costs Land

Buildings

Equipment

Health and nonhealth
professionals

Human resources

Overhead Administrative management
Sharable services/Support
services (laundry cleaning,
laboratory, etc.)

Medication Variable costs

Interventions, vaccines, Variable costs

and lab tests

For more details consult references [1, 6, 7]

2.3.4.2 Human Resources
In healthcare, human resources can be divided in
two main categories: those linked directly to assist-
ing patients (e.g., psychiatrists, psychologists,
nurses, occupational therapists) and those linked
to supporting professionals and services (e.g.,
administrative functions, cleaning, cooking, secu-
rity). Work agreements vary widely, and costing
methods vary accordingly. Moreover, the costing
method depends on the healthcare setting— for
instance, whether a hospital or outpatient care.
Roughly speaking, costs with no direct health-
related professional may not vary too much among
mental health patients from the same unit or with
the same condition; for this reason, a top-down
approach using average costs per patient is far
more useful and less time-consuming than bottom-
up approach. Costs are estimating based on the
salaries and fees of each category, on the job time
scale, and on the number of patients assisted. The
main problem is estimating costs of professionals
working in two or more units in a hospital (shared

Method to estimate unit costs

Opportunity costs (interest)
Interest rate (discount)
Nondepreciable

rateEEA=r (NPV)/(14r)" EAA= Equivalent annual
annuity, r= discount rate, n = lifetime use in years
NPV=net present value

Depreciation rate = (1 + discount rate )"¥¢"

Current price and depreciation or
Cost of acquisition and EAA

Professional time (by hour or by minute)

Total costs (wages + charges and taxes) divided by
working time

For professionals not directly assisting the patient,
the average cost per patient can be used. When the
same professional serves two units or departments, it
is important to determine the ratio of time spent in
each one to derive the unit of cost

Direct allocation (does not consider simultaneous use
of resources or use of resources external to the unit)
Step-down allocation (hierarchical costs centers)
Multiple allocation (proportional use of resources by
unit of service)

Micro-costing per patient: the unit costs depend on
whether the service is public or private

Micro-costing per patient

costs), or perhaps for professionals working on
laboratory tests for the entire hospital.

However, situations in which micro-costing is
preferred depend on the purpose of the study and
on the patient profile. Some patients consume
services from multiple service units in a hospital,
such as surgery rooms, emergency department,
intensive care unit, whereas others remain in one
unit, consuming only local interventions and pro-
fessionals. In psychiatric wards, especially wards
caring for patients with chronic mental illness,
lower use of other units and interventions is
expected than in clinical or surgical wards. If the
consumption of services from other units of a
hospital is low, it may be better to estimate the
costs for a procedure, costing the entire process
to deliver the intervention alone (professional
plus material and equipment plus time required
for the intervention) (active-based costing
method). On the other hand, costs for health-
related professionals vary depending on the need
and profile of each patient.
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2.3.4.3 Overhead (Administration
Costs)

This term addresses those costs related to admin-
istrative services covering multiple units of a hos-
pital or other health services. Drummond et al.
[7] emphasize that there is not only one right way
to estimate overhead costs, and it is not clear
whether one method is better than another. The
items included in the overhead costs can vary
from institution to another; the usage of services
and the method of cost allocation can vary as
well. Overhead can be broken into two catego-
ries: (a) overhead related exclusively to manage-
ment and administrative services, (b) overhead
not directly related to health intervention or
“hotel costs” (catering, cleaning, laboratory,
dietary, security, gas, water, and so on).

2.3.4.4 Nontreatment Services
(Supportive Services)

In this category of costs is included all necessary
services for running and maintaining health ser-
vices, such as diet, clothing, laundry, cleaning,
security, administration services, informatics,
pharmacy, and repair. These services can be sub-
divided as human resources, catering, transporta-
tion, external or third-party services (repairing
services), utilities (e.g., electricity, telephone,
internet, water, gas), and administrative services
(overhead) (see Chaps. 14, 15, and 16).

2.3.4.5 Disposables and Suppliers

Disposable costs cover the consumption of all
materials, and they can be estimated using a top-
town approach considering the same unit with the
same routine for interventions and similar diag-
noses. If consumption varies extensively among
patients, then micro-costing would be preferable.
In psychiatric hospitals with patients who have
few clinical comorbidities, low variation in the
consumption of such suppliers is expected.
However, the consumption of suppliers may be
different in psychiatric units in a general hospital
because the profiles of patients may be different
with regard to the degree of psychiatric severity
and on presenting clinical comorbidities; then,
micro-costing would be more appropriate. For
instance, patients with delirium tremens may

need multiple clinical interventions and might
consume more suppliers than patients in an acute
psychotic episode who have no clinical
comorbidities.

2.3.4.6 Medications

Medication costs vary substantially, adding sub-
stantial difficulties in estimating their costs in
economic evaluation studies [4, 54, 55]. Three
different types of drug costs may be used, accord-
ing to the perspective of the study [4, 54, 55]: (a)
production costs (costs for companies), (b) mar-
ket costs (consumers), and (c) costs for public
health sector (government). In addition, issues
related to drug patents and investments in the
research and development of new drugs affect
how these costs are estimated.

Regarding a government and public health
perspective, drug costs usually are lower than
costs for consumers in a free market; in some
countries, such as Brazil, the government pays
drugs up to 24.38% (price adjustment coefficient)
less than factory prices [56]. However, drug costs
vary among public services, as can be observed
in the Brazilian public medication price database,
and it might be difficult to obtain accurate values
of drug acquisition [57]. In some countries, con-
sumers have to pay for medications at their mar-
ket price (out-of-pocket costs) or are partially
subsided (copayment). Excess profit from drug
costs may also be a factor in overestimating costs
in cost-effectiveness studies. Depending on the
study perspective, such as health managed care, a
dispensing fee should be included and copay-
ments by patients should be excluded [55].
However, drugs often have multiple manufactur-
ers, hindering costing exercises. More details are
described in the International Society for
Pharmacoeconomics and Outcomes Research
Task Force guidelines [4].)

24  Costs Analysis and Cost

Estimation Bias

The aggregation and estimation of total costs
involve some common obstacles that might result
in biased cost estimations: the nature of cost data,
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the accuracy of cost data, and the variability of
unit costs. Bias should be adjusted in statistical
analysis (see Chap. 7). Cost data are always
skewed, that is, they have a non-normal distribu-
tion. This has some implications in terms of the
low power of a study, and the use of nonparamet-
ric tests and regression models with bootstrap-
ping. Accuracy is another important problem
related to data validity. Several biases exist
regarding the validity and reliability of question-
naires assessing services use and in the methods
used for estimating unit costs (see Chap. 13).
Item costs vary from one setting to another, and
the range of this variability should be taken into
account through sensitivity analysis. Data uncer-
tainty should be addressed in statistical analysis,
which is discussed in detail in Chap. 7. In epide-
miological studies, randomized controlled trials
are the gold standard, in particular because base-
line differences are avoided by randomization.
However, randomization does not work for cost
data. Other statistical strategies are available to
deal with these limitations.

Cost data are not generalizable because they
depend on the setting and region; in terms of
comparability among countries, costs should be
converted to purchase power parity (see Chap.
11). Drummond and Sculpher [19] described in
detail the main methodological flaws in reporting
costs analysis in economic evaluations. All these
issues are discussed in the following chapters,
especially Chap. 7.

Key Messages

e Methods for defining, classifying, and
estimating direct costs vary across
guidelines, hindering data validity and
accuracy.

* Costing depends on the perspective and
goal of the study, on the identification
and measurement of components of
costs, on the costing approach for esti-
mating unit costs, and on costs analysis.

* Costing in mental health should encom-
pass costs from other sectors such as

(continued)

criminal justice, social care, education,
and informal care, and include them in
the economic evaluation. Not consider-
ing these costs might underestimate
mental health intervention effects.

* A bottom-up approach, long-run mar-
ginal costs, a broader perspective, and
comprehensive data collection are key
elements recommended for costing in
economic evaluation.

e Methodological flaws are common in
costing studies, and transparency and a
detailed description of the methods used
to estimate costs are paramount to avoid
misleading decisions on resource
allocation.
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Outcomes Measurement
for Economic Evaluation

Denise Razzouk

Abstract

Benefits or outcomes are used in economic evaluation to assess welfare
maximization or health gain, depending on theoretical view — whether its
a welfarist or extra-welfarist perspective. On the other hand, the measure-
ment of health outcomes are usually related to clinical symptoms, physi-
cal functioning, and quality of life. In the Mental Health field, using
exclusively clinical outcomes is not appropriate to capture all benefits
obtained from treatments. Social and psychological dimensions are also
crucial components to evaluate mental health gains. In economic evalua-
tion, the choice of outcome should be based on the relevance to the
patient’s health and quality of life. Therefore, several challenges exist in
defining the best mental health outcome in economic evaluation. In an
extra-welfarist approach, outcomes in economic evaluation are classified
into two main groups: one not based on client preferences (so-called mea-
sures), and a second based on client preferences (so-called values).
Methods for assessing measures are scales based on specific and nonspe-
cific disease symptoms. Methods for assessing outcome values are stan-
dard gamble, time trade-off, rating scales, and ratio scales. Only standard
gamble assesses utility because it involves preferences based on uncer-
tainty. The person trade-off method and multiattribute tools use expert
panels and indirect methods, respectively, to assess outcome values. The
capability approach has recently emerged as a new alternative to welfarist
approach, focusing in broader measurement of outcomes related to indi-
vidual’s capability and quality of life. This concept was operationalized
into a multidimensional instrument for the Mental Health field:
ICECAP-MH. In the welfarist approach, outcomes are expressed in mon-
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etary units and assessed mainly by contingent valuation (CV; willingness-
to-pay method) and discrete experiment choice. This chapter describes
these methods and discusses their advantages and disadvantages for eco-
nomic evaluation in the Mental Health field.

Key Points Summary

¢ Definition of outcome in mental health,
mental health services, and in economic
evaluation

¢ Outcomes measures and valuation

e Preference, utilities, and values

e Methods for utility/values estimation
(rating scaling, standard gamble, time
trade-off, magnitude estimation, person
trade-off)

e Multiattribute methods

e Capability approach tools

e Willingness-to-pay methods and dis-
crete experiment choice for monetary
outcomes

What Is an Outcome
for Economic Evaluation?

3.1

Outcomes in Health Economics are usually called
outputs or benefits. Benefits, from an economic
perspective, have their origins in the economic
principles of the welfare theory (see Chap. 1). In
this sense, benefits are based on individuals’ pref-
erences and values. A benefit, then, is not solely
the amount of an output produced, but rather the
value of an output attributed by an individual (a
patient or the general public). According to the
welfarist viewpoint, the goal in public policy is to
maximize welfare. For this purpose, cost-benefit
analysis (CBA) is the mainstream economic eval-
uation analysis in terms of the comprehensive-
ness of measuring all benefits and costs, that is,
computing the overall welfare produced by a cer-
tain costs (see Chap. 4). In this regard, maximiza-
tion of welfare includes gains on health and
nonhealth outcomes, such as reducing productiv-
ity costs (see Chap. 29).

Despite some criticisms about its validity, the
framework beyond the concept of welfare maxi-
mization was adapted in the healthcare domain
within the extra-welfarist approach, in which the
goal of maximization of health replaced maximi-
zation of welfare [1, 2] (see Chaps. 4 and 6). The
allocation of resources in health policies has
thereby been addressed for the maximization of
health gain. While maximization of welfare is
related to CBA, maximization of health is mainly
related to cost-utility analysis (CUA) and cost-
effectiveness analysis (CEA) (See Chaps. 5 and
6). However, this distinction is far from being
simple and free of divergent views and conceptu-
alizations among health economists [2—10] (See
Chap 4, 10 and 11).

The main divergence between these two
approaches is related to resource allocation [6—
9]. While in CBA all relevant (health- and non—
health-related) outcomes to society are included
to verify potential benefits and to what extent
they are worthwhile, in CUA and in the majority
of CEA studies, only some dimensions of well-
being and health outcomes are supposed to be
included. Moreover, the former is based on indi-
viduals’ preferences elicited through their ability
to pay for the benefit, whereas in the latter
approach, decision-making is usually based on an
arbitrated threshold acceptable to be paid for
each unit of health gain, or it is hierarchically
based on the best intervention in terms of produc-
ing more health gains (See Chap. 6). Preferences,
in this case, are based on the wishes of the gen-
eral public rather than those of patients.

While determining the efficacy and safety of a
treatment is the crucial step for receiving approval
to be available on the market, this is not the case
for resource allocation. Yet, once the effect of a
treatment is well established, it is necessary to
verify how affordable and valuable the treatment
is in terms of public health policies [7]. Hence,
health economic evaluation compares two or
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more alternatives in order to verify which one
produces more benefits with optimal costs, that
is, which has dominant cost-effectiveness. Then,
health managers and policymakers are willing to
pay and to allocate resources for that alternative,
allowing greater health gain with the best value
for the money. These theoretical conflicts among
economic approaches for measuring and evaluat-
ing outcomes and costs raise equity and ethical
considerations [11], although these are not dis-
cussed in this chapter (See Chaps. 5, 8-11).

Notwithstanding a lack of consensus about
which outcome should be maximized and how
outcomes should be measured, the majority of
methods for measuring economics outcomes are
not completely satisfactory for economic evalua-
tion in mental health, especially those for severe
mental disorders.

This chapter presents the main methods avail-
able for measuring outcomes in economic evalu-
ation and discusses to what extent these measures
are appropriate for assessing mental health and
well-being among people suffering from mental
disorders and other mental health problems.

3.2  Whatls a Health Outcome?

In the health domain, an outcome is linked to two
major concepts: mortality and morbidity. Health
gain is expressed when mortality rates decrease
and when it is possible to decrease morbidity and
disability and, ultimately, increase quality of life
and well-being. Outcomes are measured through
scales assessing symptoms related to specific dis-
eases and the degree of symptom severity. Benefits
for health science focus on health status rather
than on welfare, though there might be a relation-
ship between them, because healthy states produce
more satisfaction and well-being than sickness.

In addition, health outcomes have three main
characteristics: uncertainty regarding response to
treatment (partial and total remission or no remis-
sion of symptoms and eventually death), uncer-
tainty of the duration of the health state, and
uncertainty regarding the health outcome (cure,
disability, death) [12]. In the case of chronic dis-
eases, a fourth characteristic is related to unpre-

dictable disease recurrence. And, in the case of
poor prognosis or in those with more severe
symptoms, a fifth characteristic is due to perma-
nent complications or injuries such as blindness
due to diabetes, even after controlling glucose
levels. In this sense, if health gain is assessed by
effective glycemic control and general health
index, it should be considered that the permanent
disability (blindness) also causes social, psycho-
logical, and economic losses.

On the other hand, in mental health, outcomes
are not solely focused on diseases symptoms,
because mental disorders hinder the social and
global functioning of subjects in society, includ-
ing the ability for work, leisure, and relationships
(see Chap. 25). The nature of mental health out-
comes is complex because a lack of consensus
exists on the clear definition and consistency of
the most relevant outcome, and sometimes, rele-
vant outcomes are intangible and difficult to mea-
sure, or they comprise multiple components [13].

Also, mental disorders produce negative
externalities that are not related with health, such
as absenteeism from work, education failures,
more need for social benefits, and a higher fre-
quency of stigmatizing behaviors. All these
externalities hinder not only the quality of life of
patients, but block them from having a normal
life and engaging in societal activities as a citi-
zen, acting toward the development of and inno-
vation in society, and producing wealth. Yet,
improving from a mental disorder is a complex
process, and no clear consensus exists on the cri-
teria to ascertain recovery and participation in
society (See Chap 12) [4, 13]. Therefore, in men-
tal health, benefits are not only health gains, but
also welfare gains, opportunity gains, citizen-
ship gains and productivity gains, though mea-
suring these presents challenges [14].

What Is a Mental Health
Outcome in Economic
Evaluation?

3.3

The measurement of health gain and welfare
maximization is still an open question in the
healthcare domain. Welfarist health economists
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defend the societal perspective and the measure-
ment of utilities based on individuals’ prefer-
ences, expressed in monetary terms (see Chap.
4). On the other hand, extra-welfarist health
economists focus on health indicators combining
the quality and quantity of life, such as quality-
adjusted life years (QALYSs), using methods to
assess utility, estimated on the basis of the gen-
eral public’s preferences and experts’ opinions
(See Chap 6). They focus, rather, on health gain
and on the distribution of health gain in order to
guide resource allocation in health policies by
prioritizing resources for some health states or
vulnerable groups, that is, taking into account
equity issues, though debate on that is still in
progress. Moreover, mental health challenges
both approaches in terms of defining “mental
health gain” and regarding the validity of meth-
ods available to measure outcomes.

Therefore, at least two major concerns relate
to mental health outcomes in economic evalua-
tion. First, the choice of outcome for economic
evaluation is complex and tricky, because the out-
come chosen should be relevant in terms of
changing individuals’ mental health and quality
of life. All diagnostic criteria for mental disor-
ders are based on the presence of psychiatric
symptoms and on the global impact of psychiat-
ric symptoms on individuals’ lives and on their
global functioning. For example, if we compare
two antipsychotics for individuals with schizo-
phrenia disorder using the Positive and Negative
Syndrome Scale (PANSS) to assess changes in
clinical outcome, a statistically significant differ-
ence between two drugs might be not detectable;
that is, symptoms (e.g., delusions and hallucina-
tions) may remain unchanged. However, if one
group retains psychotic symptoms but exhibits
less violent behavior when taking one of the
drugs, then this is not exact the “benefit” because
it decreased the psychotic state (no health gain
measured by PANSS), but rather because the
patients are enabled to establish more friendly
and less violent relationships; therefore, the drug
affects patients’ lives and their family’s lives. It is
likely that a patient’s family would prefer the
decrease in violent behavior, whereas policymak-
ers would choose the cheaper drug because no

relevant differences are shown in the PANSS. If
someone breaks a leg and recovers from it after
orthopedic treatment, patients and policymakers
do not really disagree about what is relevant in
terms of health gain. However, in terms of mental
health, which outcome is more relevant when a
mental disorder cannot yet be cured?

Therefore, mental health interventions aims
more to address reducing disability and overcom-
ing global losses rather than just gaining “health”
in clinical terms. If a treatment enables a patient
with schizophrenia to work or to live with some
level of autonomy and quality of life, the impact
or benefit for him and his family might be higher
than solely improving some digits in the
PANSS. Of course, both clinical and social out-
comes may usually improve, but gains might be
not proportional in terms of benefits and rele-
vance. Therefore, outcome relevance and impor-
tance is closely linked to individuals’ preferences,
and in this regard, welfarists and extra-welfarists
have divergent views on how to consider this
question [8] (see Chaps. 4-6 and 8-10).

The second issue is about outcome measure-
ment. Using CEA, it is only possible to choose
one outcome representing the impact of interven-
tions, and this outcome is usually clinical because
CEA is mainly carried out in clinical trials.
However, it is not possible to analyze simultane-
ously other relevant outcomes, unless cost-
consequence analysis (CCA) is added to CEA. On
the other hand, CUA uses a generic health index
(e.g., QALYs) based on utility measures.
However, methods to estimate utility are not sen-
sitive enough to capture changes in many dimen-
sions of mental health, and it is therefore also
difficult to affirm mental health gains (see Chaps.
6,9, and 10).

Methods for Outcome
Measurement
in the Economic Evaluation

34

There are different levels for the measurement
and valuation of outcomes in economic evalua-
tion. The distinction between measurement and
valuation is important because it involves
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different conceptions of outcomes [15].
Measurement is traditionally related to the mea-
surement of symptoms through scales based on a
specific disease or on generic health status. For
instance, psychotic symptoms are usually
assessed by scales such as PANSS, and quality of
life is assessed using a multidimensional scale
such as the World Health Organization Quality of
Life Scale. These instruments do not involve
individuals™ preferences about the value of health
states. Therefore, the measurement of psychiatric
symptoms is limited to the interpretation of the
improvement or worsening of the amount of
these symptoms and does not consider the value
of such improvement or worsening to
individuals.

On the other hand, the valuation of outcomes
refers to the value given by a subject to one par-
ticular health state in comparison with others
health states; that is, it represents a preference for
one health state over another [9, 15]. In addition,
preferences can be related to the duration of
health states and with nonhealth outcomes as
well. The method used to elicit preferences and
to estimate the value of outcomes varies accord-
ing to theoretical approach: welfarist or extra-
welfarist. Extra-welfarist assesses the value of
preferences in terms of utility (ordinal level
according to preference strength), whereas wel-
farists assess the value of preferences in mone-
tary terms. Both use preference measures with
the goal of outcome (health or welfare) maximi-
zation. However, both approaches have been
criticized in terms of which societal values and
preferences are being maximized and which peo-
ple would benefit from these goals (see Chaps. 8
and 9). In this regard, the capability approach is a
new alternative to the welfarist approache
because it is not based on the preference for one
or more specific outcome. Instead, it proposes to
estimate multiple health and nonhealth dimen-
sions in order to verify an indicator of the mini-
mum level of life living with “decency”; that is,
this approach is oriented toward equity issues,
rather than maximization of health or welfare.
This theory was introduced by Amartya Sen on
the 1990s in order to re-define outcomes embed-
ded in welfare assessment [6, 16—-18]. According

to this theory, capabilities should be added as an
outcome to redefine the welfare concept in oppo-
sition to the welfare economics theory from neo-
classical economics (see Chaps. 1, 6, and 9). In
this regard, capabilities are related to individual
objectives, choices, freedom, and equity [19]. In
other words, capabilities are not related exclu-
sively to the functionality or the health gain, but
to individuals’ well-being according to principles
of autonomy, freedom, and access to opportuni-
ties [6, 16—18] (see Chap. 9).

Multiple classifications exist for the measure-
ment and valuation of outcomes; here they are
divided into four parts: (a) health outcome mea-
surement, (b) methods for outcome valuation in
utility using the extra-welfare approach, (c) out-
comes based on the capability approach, and (d)
methods for valuation of monetary outcome
using the welfarist approach (see Box 3.1).

3.4.1 Health Outcome Measures

These measures are used mainly in CEA (see
Chap. 5) when comparing two drugs or treat-
ments in terms of effects and costs; they are also
used in CCA when comparing health programs
or complex health packages. The main limita-
tions of such measures is the difficulty in com-
paring the treatment effects and benefits, because
multiple instruments are assessing different
domains [15]. This means that one treatment for
depression might show improvement if it was
chosen by one specific instrument covering a cer-
tain group of domains and no improvement if it
was chosen by another instrument covering other
domains. Also, they not allow comparability
between different diseases and outcomes, as in
outcomes valuation in estimating QALY's (CUA).
Some recent efforts have used algorithms for
converting such measures into QALY [20] (see
Chap. 6).

Moreover, issues exist on how each subitem
or subdomain is equally weighted (or not) to be
summed in overall scores. In CEA, it is only pos-
sible to use numerical outcomes such as total
scores to estimate cost-effectiveness ratios (see
Chap. 5). However, overall scores might not
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Box 3.1 Methods for the Measurement
and Valuation of Outcomes in Health
Economics

1. Health outcome measurement

(mainly CEA and CCA)

Disease and specific symptoms scale
(e.g., PANSS)

Non-disease-specific and generic global
functioning or quality-of-life scale
(e.g., World Health Organization
Quality of Life scale)

2. Methods for outcome valuation in
terms of utility (extra-welfare
approach, CUA)

Standard gamble

Time trade-off

Rating scaling method

Ratio scaling or magnitude estimation

Person trade-off* (panel experts)

Multiattribute tools: SF-6D, EQ-5D
(indirect method) (see Chap. 6)

3. Outcomes based on the capability
approach
ICECAP-MH (Chap. 9)

4. Method for the valuation of monetary
outcome (welfarist approach, CBA)
(see Chap. 4)

Willingness-to-pay method
Discrete experiment choice

reflect improvement and worsening in subdo-
mains in terms of relevance and preferences, as
described in the example mentioned earlier in
this chapter about improving violent behavior in
PANSS without changing psychotic symptoms
scores (see item 3.4).

3.4.1.1 Disease and Specific Symptom
Scale

The majority of instruments measuring psychiat-

ric symptoms uses dichotomous categorial out-

puts (present/absent) and ordinal measurement

like the severity and frequency of symptoms
(e.g., Clinical Global Impression scale).

Fewer scales provide total scores with a cutoff
distinguishing normal and abnormal mental
health status. The Hamilton Rating Scale for
Depression scale, for instance, combines an
assessment of the presence and severity of symp-
toms, resulting in scores and a cutoff for the pres-
ence and the severity of depression states.
However, improvements in terms of decreasing
suicidal thoughts are different from improve-
ments in terms of eating and sleeping better; dif-
ferent patients might have the same total score,
but the relevance of such improvement might be
different.

Moreover, some scales combine within the
same instrument clinical symptoms with the abil-
ity to work and to perform social roles, whereas
others focus on specific clinical symptoms.
However, the majority of such scales are not sen-
sitive or comprehensive enough to capture all rel-
evant mental health and social outcomes
improved by interventions. It is a commonplace
in psychiatric clinical trials to assess multiple
outcomes (e.g., social behavior, daily life skills,
recovery, social skills) using different instru-
ments or using multidimensional tools in mental
health, but these data are difficult to interpret in
terms of economic evaluation.

3.4.1.2 Non-Disease-Specific
and Generic Global Functioning
Scales
Usually, tools assessing multidimensional aspects
of quality of life and global daily functioning are
used as generic measures and are not disease
specific. The 36-item Short Form is used as a
measure of global health and quality of life, but
this scale is not sensitive to many improvements
in mental health status.

Scales based specifically on psychiatric symp-
toms are not appropriate to assess global improve-
ments among people with long-term disease and
chronic psychiatric symptoms, as in schizophre-
nia disorders. In that case, psychiatric symptoms
might remain unchanged but social and daily
skill performance might improve over time. This
is important because in terms of preferences,
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patients and families gives equal values to other
nonhealth dimensions, and these instruments are
not appropriate for distinguishing them [13].

Equally important, the measurement of qual-
ity of life in mental health involves assessment of
health and nonhealth areas such as psychiatric
status, well-being, family burden, functional sta-
tus, access to resources and opportunities
(stigma), social and occupational roles, commu-
nity safety, social inclusion, social network, per-
sonal relationships, and criminal and justice
domains (see Chaps. 24-29). However, the over-
all score estimated through tools assessing multi-
dimensional areas does not reflect improvements
and worsening by subdomains, as mentioned ear-
lier in this section.

3.4.2 Methods for Outcome
Valuation in Utility Terms
According to the Extra-
Welfarist Approach

3.4.2.1 The Concept of Preference
and the Valuation of Outcome

Outcome valuation refers to those methods that
estimate the value to and the preference of an
individual for an outcome. Health outcomes are
unpredictable; that is, they are embedded with
some level of risk and uncertainty. Therefore,
value is also linked with the notion of choice
(preferences) under an uncertain outcome (risk
and probability). Some authors, such as
Drummond et al. [9] and others, distinguish the
concept of value from the concept of utility. Value
represents the amount of preference under a no-
risk condition, whereas utility is a weight repre-
senting the worth of a preference under uncertain
outcomes. However, the term wutility is used in
practice to express the worth of elicited
preferences.

Despite the indistinguishable use within the
literature of terms such as utility, values, prefer-
ences, and outcome, there are relevant differences
among health economics theoretical conceptual-
izations (see Box 3.2). The welfarist approach
focuses on the maximization of the sum of all
individuals’ preferences. In this case, individuals

Box 3.2 Outcome Valuation,
Preferences, and Utility

e Outcome valuation is related to individ-
uals’ preferences.

e The concept of preference is closely
related to the concept of utility.

e In general, utility is the value, generally
expressed on an interval scale, given to
one preferable state over another under
uncertain outcomes.

e For extra-welfarists, utility represents
the value of a health gain according to
the general public preferences.

e For welfarists, utility is the amount of
satisfaction or well-being according to
individuals’ preferences and is expressed
in monetary terms.

express their preference and desire for the out-
come that produces more pleasure and satisfac-
tion according to their own judgement.

On the other hand, the extra-welfarist approach
applies multiple and heterogeneous methods to
elicit preferences from the general public,
patients, and experts. In this case, preferences are
not always linked to an individual’s choice for a
more desirable alternative for his or her own sat-
isfaction. Instead, in the extra-welfarist approach
the focus is to inform policymakers on general
public preferences about resource allocation,
rather than on maximizing welfare [9, 21, 22]
(Chap. 6).

Preferences regarding health states fall into
two main categories: expected preferences
(“decision utilities”) and experienced preferences
(“experienced utilities”) [21]. Expected prefer-
ences are usually elicited from healthy people
among the general public. In this case, an indi-
vidual should express a preference for one health
state that may occur to them in the future or to
somebody else. For instance, an individual should
choose between a psychotic state or depressive
state, even without any knowledge of or familiar-
ity with these states, only based on descriptive
scenarios. On the other hand, “experienced pref-
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erences” refer to those of people who suffered
from one particular disease or who currently
present active symptoms of disease. Then, the
choice is based on the individual’s own experi-
ence of being sick.

Despite preferences being predominantly elic-
ited from among samples of the general public in
the extra-welfarist approach, an open debate still
exists on how preference should be captured and
whether it is more appropriate to capture prefer-
ences of patients or the general public. Some
authors argue that, in the case of psychiatric
symptoms, the general public would not be able to
express preferences appropriately because of their
lower sensitivity to and familiarity with the nature
of psychopathology. Conversely, other authors
warned that people with schizophrenia disorders
and other cognitive impairments or lack of insight
would underestimate utilities preferences in com-
parison with the general public. In this regard,
Versteegh and Brouwer [23] acknowledge that
balancing preferences from mixed sources — both
the general public and patients — might be prefer-
able in the decision-making process.

3.4.2.2 Methods for Outcome
Valuation in the Extra-Welfare
Approach

Definition of Utility

Although utility has been given multiple defini-
tions according to different theories since its wel-
farist origin (see Chap. 1), the term utility has
been used — especially in the extra-welfarist
approach — according to decision theory in order
to support policymakers in resource allocation
[24]. In this regard, the concept of utility derives
from John von Neumann and Oscar Morgenstern’s
[25] utility theory described in 1944 as part of
game theory. According to this theory, utility rep-
resents the value of individual preferences when
choosing benefits (health status) under conditions
of an uncertain outcome [9]. This theory relies on
the fact that individuals make rational choices,
and their preferences express what is best for
them, that is, they maximize utility [24]. When
one health state is preferable to another, we may
conclude that the former health state has greater

utility than the latter. The measurement of utility,
then, represents the value an individual gives to
his or her own health state [26]. The utility value
is used to estimate generic outcomes, such as
QALY, used in CUA (see Chap. 6).

This concept is innovative for the health field
because it is not based on the measurement of one
sole outcome or on symptom-based criteria.
Instead, it captures multiple outcomes converted
to an interval of values between O (death) and
1(normal health), according to a health preference
scale. For instance, consider two individuals with
the same severity of depressive symptoms, but
one lives in a rural area and the other in an urban
area. They may not present the same preference
for therapeutic alternatives and for outcomes [27].
The concept of utility is very interesting for deci-
sion makers with regard to public policies because
it allows the value of benefits to be measured from
a societal viewpoint and under an uncertain out-
come. Also, utility captures opportunity costs in
that it encompasses individuals’ choices.
Individuals would choose those alternatives that
would supposedly improve their lives as a whole
(multiple outcomes) and not those that would
ameliorate one specific symptom.

However, individuals’ choices are not always
rational and straightforward, so economists rely
on normative assumptions of decision theory.
Multiple factors interfere with behavior, like risk
aversion or risk-seeking profiles. For instance,
Daniel Bernouilli demonstrated that, given a
gamble condition, people in general are
risk-averse regarding uncertain gains and behave
to maintaining the status quo, whereas they
exhibit risk-seeking behavior in order to avoid
uncertain losses [28]. Other factors, such as con-
text, may influence an individual’s preferences.
When eliciting preferences, two descriptions or
scenarios of the same health state should elicit
the same preference, but this principle (“invari-
ance principle”) is not observed in practice [28].
Several studies have shown that the amount of
details in a description of health states affects
utility weights. Moreover, cognitive deficits may
affect the ability of people to express preferences
in terms of risks and probabilities, such as in
schizophrenia and dementia disorders.
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Methods for Eliciting Preferences

Multiple methods are available to estimate utility,
and there is no gold standard well established in
the literature, though standard gamble (SG) has
been recommended by some authors as being
preferable to other methods because it takes into
account choices under uncertain and risky out-
comes [9, 24, 29, 30]. However, because of diffi-
culties in eliciting preferences from some
respondents using SG methods, the time-trade off
(TTO) method seems to be easier and more fea-
sible than SG, especially among people with
mental disorders, and for this reason it has is pre-
ferred by other authors [31].

Two main groups of methods are used to
assess the value of preferences (utilities): direct
and indirect methods. The difference between
them is that the direct method is used to elicit
individuals’ preferences to health states, whereas
the indirect method does not assess individual
preferences because it verifies the current health
state through multiattribute scales. Each multiat-
tribute scale comprises a different number of
health states embedded with utility values. These
tools use utility values estimated from previous
studies using different methods (e.g., SG and
TTO). However, some authors consider indirect
methods as being tools to assess values, rather

than utilities [9] (see Chap. 6). Person trade-off
(PTO) is an exception among all methods because
it elicits preferences among experts using Delphi
consensus to estimate final values for “utility,”
that some authors do not consider as utility but
rather as a disability weight, used for estimating
the disability-adjusted life year (see Chap. 6).

In this chapter we describe the following
direct methods for eliciting preferences [32]: (a)
rating scales (categorical, numerical, visual ana-
log), (b) magnitude estimation (ME), (c) SG, and
(d) TTO. Indirect methods for eliciting prefer-
ences are PTO (based on expert panel prefer-
ences) and multiattribute systems (e.g., EQ-5D).

Rating Scales

RSs allow individuals to express their preferences
for different health states by ranking them from
the worst to the best health states on an interval
basis [32] (Fig. 3.1). The difference in the prefer-
ences among health states correspond to intervals
between them [24]. For instance, moving from 10
to 20 would be interpreted as being the same as
moving from 30 to 40 in terms of difference
between preference strength. The Visual Analog
Scale (VAS) is commonly used to allow people to
express their perceptions of subjective symptoms,
and it has been applied in Health Economics with

VISUAL ANALOGUE SCALE (VAS)

100

WORST

BEST

RATING SCALE (RS)
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Fig.3.1 Visual analog scale and rating scale
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the purpose of eliciting preferences about health
states. This method does not take into account
uncertainty and risk in measuring preferences,
and for this reason, preferences are expressed in
values and then converted into utility (0 to 1), usu-
ally through power curve calculation [33, 34].
This methods varies in the use of numerical
sequences (rating scales) or categories, or just a
line between two values (VAS) [9].

The accuracy of this method is lower than the
SG and TTO methods, and it should not be used
along; the values obtained using this method
should be corrected by comparing with the SG or
TTO methods [24]. Two main measurement
biases exist regarding VAS: one related to the
number of health states (better or worse) to be
ranked (context bias), and the other related to
end-aversion behavior exhibited by some respon-
dents who are resistant to use the extreme points
of the scale [34]. In the first case, if the majority
of health states are much better than one particu-
lar health state, then its attributed value would be
decreased. Conversely, if the majority of health
states are worse than a particular health state, that
its value would be increased. For this reason, it is
necessary to adjust these effects. Usually, the val-
ues from preferences elicited by the VAS are
lower than the values elicited by SG and by TTO.

Despite these limitations, some studies have
demonstrated that RSs are a suitable method to
elicit preferences among people with schizophre-
nia disorder when comparing different scenarios
of a psychotic episode, showing a good correla-
tion between RS results and the TTO (r = 0.67)
and SG (r = 0.74) methods [35].

Magnitude Estimation or Ratio Scaling

Contrasting with RSs, in which all health state
categories are ranked from worse to the best, the
ME method elicits preferences through inquiring
about the level of an individual’s desirability for
one health state in comparison with another. In
this case, individuals express their preference for
one health state, taking into account how much
they consider one health state to be better or
worse than another, that is, given by the propor-
tion at which that one health state is worse than
another (e.g., 4 times worse, 10 times better) [30,

32]. The limitation of this method is how the
standard health state is chosen to be comparable
with other health states. For instance, choosing as
standard a health state with mild or minor symp-
toms would allow different results than if the
chosen standard was a health state with moderate
or severe symptoms. In practice, this method is
deemed a difficult task among respondents [30],
resulting in low reliability values, especially
among people with mental disorders such as
schizophrenia and depression disorders [35].

Standard Gamble

The SG method, rooted in decision theory based
on the von Newman—Morgenstern theory, elicits
preferences under a scenario of uncertainty and
involves probabilistic reasoning. It has been
reported as being the most accurate method to
assess utility because it takes into account the
uncertainty of the outcome, and it involves indi-
vidual risk behavior [24, 29]. Hence, individuals
choose either “no treatment,” leading them to
remain in their current sick health state, or they
choose the alternative “treatment,” with different
probabilities of cure or immediate death [9, 24,
29, 30]. Then, different probabilities of death are
offered and the individual decides how much risk
of dying he/she is willing to accept in order to
achieve perfect health. This method is suitable
for assessing preferences for chronic health states
in comparison with death, or for those health
states worse than death and temporary health
states [9, 24].

Because it is difficult to realize probabilities
when choosing between alternatives, it is com-
mon to show score cards with different probabili-
ties of cure and death [9] (see Fig. 3.2) For
instance, in Fig. 3.2, when a probability of cure
with treatment is 0.2 in a sample of 100 people,
20 people are expected to be cured and 80 are
expected to die. Increasing the probability of cure
to 0.4, 40 cures and 60 deaths are expected. The
value of utility is the “indifference point,” that is,
the point where an individual is not able to choose
between alternatives in the treatment arm for one
given probability.

Some studies show differences in the weights
of assessing utilities between SG and TTO meth-
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Fig.3.2 Standard gamble using score cards

ods, resulting in higher weights using SG than
TTO [30, 35]. It may be a challenging task to use
SG among people with greater cognitive impair-
ment, as in some cases of schizophrenia disorder,
in part because of difficulties with probabilistic
reasoning and in part because of the significant
presence of risk-averse behavior among them
[35]. Despite this, people with schizophrenia
expressed similar utility (U) weights (U = 0.19)
for the worst psychotic states using SG (described
by the patients) in comparison with people with
depressive disorders (U =0.18) [35]. In one study
using SG to assesses utilities among a sample of
general public found weights of 0.47 and 0.88 for
severe and mild schizophrenia, respectively [36].

Another study used SG to elicit preferences
among a small sample of people with depressive
disorder regarding 11 different depression-related
health states according to depressive symptom
severity and treatment received [37]. According
to this study, the utility weights for severe
untreated depression were, on average, 0.30, but
25% of the sample reported utilities equal to or

worse than death. Greater utility weights were
attributed to mild or moderate depression using
antidepressant drugs (between 0.55 and 0.74).
Utility weights were lowered by the presence of
side effects of drugs by 0.1, on average.

Time Trade-Off

This method was created by Torrance [24] and
was validated taking SG as the gold standard.
Like the SG method, the TTO method has a simi-
lar principle, offering two alternatives to elicit
preferences. In this case, however, TTO does not
take into account outcome uncertainty; that is,
individuals should decide whether they are will-
ing to achieve a good health outcome in exchange
for years of life. For this reason, this method
assesses value rather than utility.

The utility weight is the point of indifference
achieved when individuals are not able to choose
between a health outcome and how many years of
life they would be willing to lose in order to live
with a better quality of life. For instance, consid-
ering a depressive state, we might want to know
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whether the individual prefers continuing to live
in this state for 10 years or would prefer to accept
the treatment and live in perfect health without
depression for 8 years and die 2 years earlier. If
he/she accepts the treatment, the inquiry contin-
ues, varying time (life years) until he/she are
unable to choose between alternatives. In a hypo-
thetical scenario with a time frame of 10 years,
the point of indifference would be living 4 years
without depression and dying 6 years earlier;
then, utility would be 4 of 10, or 0.4. (Fig. 3.3).

The TTO method is easier to use than SG in
mental health samples. People with schizophre-
nia disorder reported that TTO, VAS, and will-
ingness to pay (WTP) easier to express
preferences than SG and EM [35]. However,
Konig et al. [31] assessed utility (U) weights
using TTO in a sample of subjects with schizo-
phrenia (U =0.75), bipolar (U = 66), and alcohol-
related (U = 0.61) disorders in an inpatient
setting. They found a “ceiling effect,” especially
among the group with schizophrenia disorders, in
which 43% of respondents were not willing to
trade any time of life to perfect life, probably
related to a lack of insight and greater severity in
PANSS. In this regard, another study compared
utility weights using the TTO method between a
sample of laypersons and a sample of people with
stable schizophrenia disorder [38]. On average,
utility weights were 0.077 higher in the patient
group than in the layperson group, showing the
greater reluctance of patients for trading life
years. Conversely, SG and multiattribute instru-
ments were considered suitable when applied
among people with bipolar disorder, showing
similar lower values for a depressive state and a
hypomanic state [39]. In summary, no consensus
yet exists on the best method to elicit preferences
among people with mental disorders. While some
studies show some degree of evidence of the suit-
ability of TTO to derive utilities among people
with stabilized schizophrenia, SG and ME are
still a cognitive hurdle [35].

Person Trade-Off

While the previously described methods are
focused on the measurement of individuals’ pref-
erences, PTO, or the equivalence of numbers, is

used to assess the social value of health interven-
tions and programs [26, 40]. The rationale of this
method is to provide clear information to guide
resource allocation on the basis of how to value
treatments and how to distribute them. If one
intervention can cure 50 subjects with disease A
and another intervention can cure 10 subjects
with disease B at the same cost, the value of the
former intervention is five times greater than that
of the latter. Yet, considering that both treatments
are equally efficacious to treat both diseases and
have different costs, the goal is to define the
social value of treatment considering the equiva-
lence number between groups, that is, treating 10
people of disease group A is equivalent to treat 30
people of disease group B. This method was used
to estimate disability-adjusted life years, an indi-
cator of the burden of disease [41] (see Chaps. 6,
24, and 25). In this case, an expert panel was
asked to ascertain the value of extending the lives
of people without disabilities in comparison with
those of people with disabilities, supposing that
this latter group would have less “social value,”
and PTO was used to estimate disability weight
(which is not a real utility, though it is not prefer-
ence-based). For instance, if 100 people with a
disability were equivalent to 800 people without
a disability, then the disability weight (dw) would
be estimated as:

dw=1- 100 =0.875
800

This method was repeated to establish the
value for curing each chronic condition in com-
parison with healthy people.

Multiattribute Method

This method is an effort to join multidimensional
clinical scales and the estimation of utilities.
Unlike direct methods, the multiattribute method
is a system of generic health quality measure-
ment that uses a multidimensional questionnaire
inquiring about an individual’s current health
state. This method is not based on individual
preferences, but rather assigns weights (derived
from preferences assessed in population studies)
to each health state defined in dimensions in each
system [9, 42]. Each dimension has levels of
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Fig.3.3 Time trade-off
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health and function impairments attached to one
value based on the mean of general population
preferences (utilities). Ultimately, it estimates a
“health index utility” based on the values obtained
from a scoring formula. This health index is, in
practice, used in cost-utility studies as an equiva-
lent of utility (though in fact, it is a value and not
a real utility), with 0 meaning death and 1 mean-
ing perfect health [42] (see Chap. 6).

This method has the advantages of being less
time-consuming and easier to apply than direct
methods for eliciting preferences. However, it
challenges conceptual and methodological issues
in Health Economics and in health domains,
especially mental health. Many systems are avail-
able, but the most widely used are the five-
dimension EuroQol (EQ-5D), the Health Utilities
Index (HUI) Mark 2 and Mark 3, the six-
dimension Short Form (SF-6D), and the Quality
of Well-Being scale, among others [9, 42, 43]
(see Box 3.3 and Chap. 6).

Differences Among Multiattribute Instruments

These instruments differ in their composition,
methods used to estimate weights for a health
state, and number of health states covered [42]. As
consequence, these instruments might allow dif-
ferent estimations of “utility” for the same health
state. For instance, some studies have shown that
the SF-6D is more sensitive among healthy indi-

Time trade-off

Il (b)

4 10
death

Box 3.3 Multiattribute Tools

EQ-5D: This was developed by the Centre
for Health Economic in York (U.K.). It
comprises five dimensions (mobility, self-
care, usual activities, pain/discomfort, and
anxiety/depression) covering 243 health
states [44]. Each dimension has three levels
of intensity: no problem, some problems,
and extreme problems.

A survey of the British general public
used the TTO method to measure prefer-
ences [45]. Multivariate regression analysis
was used to assign weights to those prefer-
ences and to obtain a final scoring formula,
that is, the sum of the constant coefficient
and the weight of each of the five attributes,
plus 1 [42]. Other variations of this tool
exist (see Chap. 6).

SF-6D: This was developed by Brazier
et al. [46] based on 11 items from the
36-item Short Form, an instrument com-
monly used to assess quality of life in
health domains. Preferences of a general
public sample in the United Kingdom were
obtained using the SG method. The SF-6D
comprises six dimensions (physical func-
tioning, role limitations, social functioning,

years

(continued)
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pain, mental health, and vitality). Each
dimension allows scoring from four to six
levels of intensity of impairment, covering
18,000 health states. A modeling statistical
approach was applied to assign weights to
each health state and to derive a final scor-
ing formula, that is, the sum of the constant
coefficient, the weight of each of six attri-
butes, plus 1.

Quality of Well-Being scale: This is
based on multiples scales used in epidemi-
ological surveys, and preferences were
derived from rating scales. It comprises
three dimensions (mobility, physical activ-
ity, and social activities) and a fourth com-
ponent  with  “21symptoms/complex
problems” (dichotomic variable).

HUI Mark 2 and HUI Mark 3: Each
version of the HUI was developed with a
different purpose, and they comprise differ-
ent dimensions, each with five or six levels,
covering 972,000 health states. The latest
version, the HUI3, has eight attributes:
hearing, vision, speech, ambulation, emo-
tion, cognition, pain, and dexterity [42].

viduals and it produces higher values for “utili-
ties” than the EQ-5D and HUI3. Conversely, these
latter two instruments are better able to capture
severe impairment than the former.

Moreover, comparability among them is ques-
tionable, since utility values for the same health
state might vary enormously [42, 47]. For
instance, an individual with severe depressive
symptoms might receive utility scores ranging
from 0.26 to 0.8 [42].

Therefore, the choice between these methods
leads to different values of utility to be used in the
estimation of QALY in cost-utility studies, and it
might mislead those involved in the decision-
making process for health resource allocation
[48] (see Chap. 6). In comparison with the HUI3,
the EQ-5D is supposed to produce larger changes
in scores favoring cost-effectiveness ratios of
interventions, whereas the SF-6D has produced
smaller cost-effectiveness ratios [48].

Multiattribute Instruments Applied

in the Mental Health Domain

There is a debate on the usefulness of the EQ-5D
and SF-6D in the mental health domain because
they better capture changes in physical rather
than mental health. In general, these instruments
are able to capture improvements in health states
in minor mental disorders such as anxiety and
depressive disorders, but are not effective in cap-
turing changes in psychotic disorders, such as
schizophrenia and bipolar disorder [14, 49, 50].
A systematic review of the use of the EQ-5D and
SF-36 among people with schizophrenia empha-
sized the low correlations between such instru-
ments and specific symptom scales, such as Brief
Psychiatric Rating Scale in people with schizo-
phrenia, failing to capture therapeutic improve-
ments in this group [51].

Moreover, the EQ-5D and SF-6D do not per-
form similar to estimated utility for anxiety and
depression states, according to symptom severity.
The EQ-5D results in a better cost-utility ratio,
whereas the SF-6D performs worst in capturing
changes in severe mental health states. Some evi-
dence shows that utilities derived using the SG
method have higher values than those derived
using the TTO method, which might be an expla-
nation for the differences between these two
instruments [46].

A research team from the University of
Sheffield recently developed a multiattribute sys-
tem called the six-dimensional Clinical Outcomes
in Routine Evaluation (based on the Clinical
Outcomes in Routine Evaluation—-Outcome
Measure), with five items in an emotional com-
ponent and a physical item, enabling cost-
effectiveness and cost-utilities studies for minor
mental disorders [52] (see Chap. 6).

3.4.3 Outcomes Based
on the Capability Approach

The capability approach advocates the replace-
ment of health maximization with “capability
maximization” (see Chap. 9). The outcome is an
individual’s capability well-being, allowing the
impact of complex health and social interven-
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tions to be evaluated [17]. In this regard, this
approach would be aligned with the complexities
of mental health outcomes, though research in
this field is just beginning [6, 16] (see Chap. 9).
The ICECAP-MH is a multidimensional instru-
ment developed to assess the capabilities of peo-
ple with severe mental disorders. It comprises
aspects relevant to the Mental Health field, such
as issues related to stigma, social participation,
daily activities, freedom and ability to make deci-
sions, and quality of relationships, among others
[19] (see Chap. 9).

3.4.4 Methods for Valuating
Monetary Outcomes Using
the Welfarist Approach

In the welfarist approach, the cornerstone of eco-
nomic evaluation studies is the CBA [9, 53].
Different from cost-effectiveness and cost-utility
studies, CBA uses only monetary outcomes [53].
The WTP method is used to estimate outcomes in
monetary terms based on two principles: one
based on expressed individual preferences for
one product or service, and the other on the indi-
vidual’s behavior in the real market [54]. The CV
method is a direct survey—based approach used in
the WTP method to elicit monetary values for
treatments and health states [55]. There are four
techniques used in CV [56] (see Box 3.4).

Face-to-face interviews to elicit preferences
using the WTP method are preferable to self-
response questionnaires or virtual contacts (e.g.,
telephone, Internet, mail; see Chap. 4). However,
CV techniques vary in terms of respondents’
acceptance, ability to pay, and understanding,
and on welfare estimation. Another alternative to
the WTP approach is Discrete choice experi-
ments [56]. This technique is used to elicit WTP
for a program or health service in which multiple
attributes of healthcare are included, and it
enables respondents to put a value on each of
these attributes. Usually, a set of scenarios are
presented and respondents choose one of their
preferences and determine the intensity of that
preference according to a hierarchical preference
ordering (see Chap. 4). The

Box 3.4 Contingent Valuation
Techniques with the WTP Method
Open-ended technique: This method allows
consumers to give the maximum monetary
value they would pay for a benefit or which
proportion of their budget they would will-
ing to sacrifice to get the benefit produced
by a health treatment [9, 57]. Usually, a
hypothetical scenario describing the new
intervention or health program and the
potential benefit for a health state are pre-
sented to individuals, and they judge the
benefit’s monetary value based on the
assumption that treatment is available in
the real market.

Bidding game: This method is used
through an interview asking an individual
whether he/she would accept paying a cer-
tain amount for one specific treatment. If
he/she agree, then the interviewer contin-
ues to ask about higher values until the
interviewee rejects the value, at which
point the interviewer reduces the value
until the identify the amount the inter-
viewee would be willing to pay.

Payment card: The participant should
choose the alternative with the higher
amount he/she is willing to pay for one
treatment; the value the participant is will-
ing to pay is considered between the alter-
native chosen and the next highest one.

Close-end: This is a variation of the bid-
ding game. If the respondent accepts paying
the amount defined by the interviewer, then
the highest amount is offered; if that amount
is rejected, the amount the respondent is
willing to pay lies between this two offers.

WTP approach has some advantages when
compared with utility (QALY) and other
approaches: it is aligned with economic princi-
ples of the welfare theory, it is more comprehen-
sive in terms of capturing nonhealth and health
outcomes (welfare gain), and it is more easily
interpreted in policy decisions because it is
expressed in monetary terms [12].
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Despite some growing interest in the WTP
method, few studies in healthcare use this
approach, especially in the Mental Health field.
This method has limitations, such as the influ-
ence of individuals’ income and ability to pay on
the monetary value assessed by WTP. However,
some evidence from studies using WTP have
shown that preferences were not affected by indi-
vidual income [58].

Criticisms about the WTP method also refer to
ethical issues related to assigning monetary val-
ues to human suffering and intangible costs. Yet,
it is not clear-cut what should be asked (to
patients or the general public), which level of
outcome uncertainty and detail should be
described in the scenario, and which individuals
should be interviewed. Moreover, mental health
challenges the general public’s preferences in
investing in mental healthcare because of stigma-
tizing behavior. For instance, Smith et al. [59]
used WTP with a representative North American
sample of 710 individuals to verify preferences to
pay for physical and mental health treatments.
Despite the fact participants of this study
acknowledged the greater burden of mental dis-
orders when compared with physical diseases,
they were willing to pay 40% less for treatment
for mental disorders than for care for physical
diseases [59].

Economic Outcomes
and Mental Health Services

3.5

Interest in assessing the efficiency, quality of
care, and costs of mental health services has been
growing. Indicators for measuring the quality of
mental health care are still under development
(see Chap. 12). However, deciding about quality
of care is debatable according to different view-
points, such as those of mental health profession-
als, policymakers, and patients and families.
While some are preferably oriented toward
improving processes (logistics) and costs (man-
agement), others are oriented toward patient out-
comes. The shift of a hospital-based model of
care to community-based mental health care has
brought about several obstacles in terms of defin-

ing the promotion of mental health care and how
to measure it. However, the majority of economic
studies are oriented almost exclusively toward
measuring costs with a goal of reducing costs,
using “process measures” as the main outcome
(duration of hospitalization), regardless of health
outcome or patient gain. This can be useful for
health managers and accountants, but Health
Economics is driven to improve people’s health
and well-being, an in this regard, outcomes linked
to patients and families (satisfaction, health, bur-
den) are the cornerstone of economic evaluation.
Few economic evaluations have been conducted
on this topic (see Chaps. 15 and 16). CEA is not
the best method to evaluate services in this
regard, and other economic outcome measures
should be developed and tested for this purpose.

3.6 Conclusion

In summary, the process to assess outcomes in
economic evaluation is far from simple.
Theoretical frameworks in Health Economics are
based on promoting the best use of available
health resources to maximize health and well-
being in accordance with equity principles. There
are relevant differences among conceptualiza-
tions of gain in well-being (e.g., welfare, health,
utility, capability) and on the methods used to
measure it. This heterogeneity in Health
Economics methods leads to divergent results in
terms of recommendations and guidance on
resource allocation. The choice of theoretical
approach is related to societal values, the nature
of the health system (public or private), and the
particular country’s political and economic sys-
tems. On the other hand, the Mental Health field
faces some peculiarities and challenges in assess-
ing mental health improvements, especially
because part of this “mental health gain” is the
result of “social gain” rather than exclusively
health gain. Moreover, methods available to
assess outcomes in mental health are not compre-
hensive or sensitive enough to verify overall
gains from interventions. In this regard, the capa-
bility approach promises a method aligned with
mental health maximization (see Chaps. 9, 24,
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Table 3.1 Comparison among health economic methods to assess outcomes

Economic
Approach Evaluation Methods Outcome Limitations
Welfarist CBA WTP Monetary Difficult and
time-consuming
Extra-welfarist CEA Health scales Symptoms and Narrowness of
functioning measurement
CCA Multiple health and Multiple health and Difficult to decide on
nonhealth scales social measures resource allocation
CUA SG, TTO, VAS, ME,  Utility (QALY, Low sensitivity to
PTO DALY) capture mental health
dimensions
Extra-welfarist/Decision CUA Multiattribute tools: Health states Not appropriate for
theory EQ-5D, SF-6D, (QALY) all mental disorders
CORE-6M
Capability approach* 2 ICECAP-MH Capability To be tested

*Some authors classify capability as being extra-welfarist and close to the quality-adjusted life years (QALYs) model
despite not measuring utility [60], whereas others see the capability approach as an alternative to extra-welfarism and
welfarism [18] (see Chaps. 6 and 9)

CBA cost-benefit analysis, CCA cost-consequences analysis, CEA cost-effectiveness analysis, CUA cost-utility analysis,
DALY disability-adjusted life year, ME magnitude estimation, PTO person trade-off, SG standard gamble, 770 time
trade-off, VAS visual analog scale, WTP willingness to pay

and 25), though it is still in progress, and further
research will ascertain these assumptions.
Therefore, all methods available to for economic
evaluation in mental health have relevant limita-
tions (Table 3.1). However, Health Economics
offers a valuable measure of the evaluation of

mental health interventions: the economic worth

of benefits for promoting mental health gain. to risk-seeking/aversion profiles, though
it is a challenging method to elicit pref-

erences among people with mental dis-
orders, especially in schizophrenia
disorders.

e Time trade-off is an easier and more fea-
sible method than SG for use among
people with mental disorders, though
some patients are reluctant to trade life
years.

e Multiattribute methods such as the
EQ-5D, SF-6D, and CORE-6D are fea-
sible for use to capture health gains
among people with minor mental disor-
ders, but they fail among people suffer-
ing from psychotic disorders.

e The capability approach has emerged as
a new alternative to be explored and
tested in the Mental Health domain.

between 0 and 1, where O corresponds
to death and 1 corresponds to perfect
health.

e Standard gamble is aligned with deci-
sion theory and takes into account
choices under uncertainty and according

Key Messages

e QOutcome in Health Economics is mainly
expressed in terms of individuals’ pref-
erences (utility) for a particular health
state in comparison with others, whereas
health outcomes are traditionally mea-
sured to assess morbidity and mortality
parameters.

e Mental health outcomes involve health
and nonhealth attributes, and both are
relevant in terms of patients’ and fami-
lies’ preferences.

e Preferences are elicited to estimate utili-
ties weights falling within an interval

(continued)
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Cost-Benefit Analysis
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Abstract

Cost-benefit analysis (CBA) is the root of Health Economics and is based
on the welfare theory. CBA is the broadest economic evaluation (EE)
method that assesses all benefits and costs in monetary units; the produc-
tion of welfare is expressed in terms of net benefit (the difference between
benefits and costs). The main goal in the welfarist approach is to maximize
welfare according to individuals’ preferences. The application of CBA
principles faces multiple obstacles, mainly because valuing health in terms
of monetary units is challenging and raises ethical and methodological
constraints. In the health sector, CBA has received relevant criticism, lead-
ing to the emergence and adoption of other methods of EE, such as cost-
effectiveness analysis (CEA) and cost-utility analysis (CUA). However,
attempts to apply welfarist principles to CEA were far of being accepted,
and consensus among health economists in this regard still does not exist.
The extra-welfarist approach encompassing CEA and CUA has progressed
toward maximizing health outcomes and focusing on equity and fairness
issues. The most common technique used in CBA to elicit preferences is
the contingent valuation (willingness to pay). Despite the challenging task
of valuing mental health outcomes, some studies demonstrate the feasibil-
ity of this technique in people with mental disorders, though some level of
inconsistency and inaccuracy in respondents’ answers was reported.
Despite methodological limitations among all EE methods applied to
health, there is a growing interest in CBA and, more specifically, in dis-
crete choice experiment, especially for health services and public health
policies, and in exploring patients’ treatment preferences. The Mental
Health field adds challenges to CBA regarding the complexity of defining
and measuring outcomes representing mental health maximization.
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Key Points Summary

e Origins of cost-benefit analysis

e Cost-benefit analysis in health care

* Relationship between cost-benefit and
cost-effectiveness analyses

e Revealed preferences and stated prefer-
ences (willingness to pay, willingness to
accept, discrete choice experiment)

e Cost-benefit analysis in mental health

What Is Cost-Benefit
Analysis?

4.1

In general, cost-benefit analysis (CBA) applied to
the health field addresses the monetary efficiency
of the utilization of resources applied to produce
and maximize societal welfare. In economic terms,
CBA is the broadest economic evaluation method,
based on the welfare economics theory, and it eval-
uates whether benefits converted to monetary val-
ues outweigh the costs of resources used to produce
them (net benefits). In addition to the production of
welfare, CBA is linked to the concept of allocative

efficiency (see Chap. 8), that is, whether resources
are used and distributed efficiently [1-3]. The pro-
duction of a welfare framework, based on the work
of Knapp [4] (Fig. 4.1), comprises input (resources),
resource allocation, and output (goods and services
producing welfare) [4, 5]. The use of resources is
based on efficient allocation of resources (see
Chap. 10), that is, the choice of how to allocate
resources while taking into account opportunity
costs. To be considered worthwhile, a health pro-
gram should be able to provide relevant health
improvement. However, the societal perspective
adopted in CBA highlights the need for a health
program to be good for the entire society and not
only individuals. In this sense, investments in
health programs mean that society agree to sacri-
fice in order to maximize social welfare and agrees
to give up of other benefits (opportunity costs) [6].
On the other hand, health is not a good or service
regulated exclusively by the market, and because
of uncertain outcomes and market failure [7], gov-
ernmental regulations are created to allow people
with low incomes to have access to healthcare
(equity issues) and to maximize social welfare. The
production of welfare in the health field should
therefore consider private and public resources,
and its distribution is linked to social welfare.

HEALTHCARE DISTRIBUTION (EQUITY ISSUES)

-
« Healthcare(programs, o & t
' ::::::2:: medication, staff, infra- h::ﬁfc:r o2
* (Public, private. sirstarayene) * Health outcomes?
SRS ’ocket) ! + Informal care
x * Suplementary care (no-

* Income / Budget

health care services)

1. INPUT & y 3. OUTPUT
(GOODS SERVICES)
RESOURCES RESOURCES
ALLOCATION WELFARE
OPPORTUNITY COSTS:

HEALTHCARE PROGRAMS® WORTH

Fig.4.1 Welfare framework
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In CBA applied to the health field, all benefits
and costs (direct and indirect costs) originating
from health technologies and programs should be
estimated and aggregated into monetary measures
[3]. CBA also includes the values of benefits from
goods and services that do not have market prices,
because CBA focuses costs estimation taking into
account opportunity costs (see Chap. 1), that is the
sacrifice of one benefit in order to obtain another
benefit, presumably to generate greater welfare. In
perfect competition, market prices correspond to
opportunity costs, but in market failure, opportu-
nity costs do not correspond to market prices [8].
In that case, “shadow prices” are imputed for those
nonmarket goods and services in order to reflect
the opportunity costs [3, 8]. Therefore, the differ-
ence between costs and all benefits with their
shadow prices allows policymakers to realize the
“worth” (the social value for the money) of health-
care programs and services and how to improve
the efficiency of resources allocation.

4.1.1 The Origins of CBA

The theoretical framework underlined in CBA
originated from the welfare theory and utilitarian
principles in the nineteenth century. However,
scholars reacted to this initial view, developing
two different principles in the twentieth century:
the Pareto improvement criterion and the Kaldor-
Hicks compensation test [9, 10].

The principle of the welfare theory in the
Utilitarian period was based on the maximization
of people’s welfare or satisfaction (“maximiza-
tion of the utility for the greatest number of peo-
ple”), summing up all individual preferences for a
desired outcome [2] (see Chap. 1). Preferences
were expressed in utility units, which are the
value a consumer gives to one outcome (product
or service) in terms of satisfaction or desirability.
One of the earliest assumptions beyond prefer-
ence measurement was based on the fact that con-
sumers expressed their preferences for a product
or service by trading it in the free market, which it
was supposed to be self-regulated. Therefore,
under such an assumption, consumers were the
best judges to choose a product or service that

gives more utility and ultimately contributes to
the overall social welfare. However, in terms of
decision-making and public policy—making, this
perspective has received criticism because of
methodological constraints in terms of utility esti-
mation, comparability among individuals, and
utility aggregation into the overall welfare mea-
sure. Moreover, criticisms to utilitarianism wel-
fare theory emerged regarding distributive issues
and inequity. In terms of public policies and fair-
ness (see Chaps. 8 and 9), studies have shown that
individuals express their preferences toward their
self-interests and ignore healthcare allocation for
covering people in need [11].

The modern era of welfare economics, in the
twentieth century, emerged with the economist
Vilfred Pareto, who proposed that preferences
should be considered in terms of ranking and ordi-
nal scale rather than cardinal values subject to indi-
vidual  variations. According to Pareto’s
improvement criterion (see Chap. 1), efficient
resource allocation would allow welfare improve-
ment only if someone could gain utility (become
better off) without making someone else lose utility
(become worse off). In other words, it means that
someone gains and nobody loses. In practice,
though, allowing someone to gain pushes someone
else toward a “worse off”” state because he/she loses
the potential gain or would indirectly pay for the
other’s gain. Pareto’s criterion could be met whether
“the loser” could be compensated by the “winner.”
In terms of policy regulation, however, compensa-
tion does not occur.

A modification of Pareto criterion was pro-
posed in the 1930s by Nicholas Kaldor and John
Hicks, in the Kaldor-Hicks compensation criterion
test, also called the potential Pareto criterion [12].
The core of this criterion was that compensation
would be hypothetical; that is, it should not occur
necessarily. Instead, policy regulations and deci-
sions to improve overall social welfare would be
justifiable if making one group better off would
allow this group to “compensate’ losers by giving
up something else. These principles were the basis
for the emergence of the willingness-to-pay
(WTP) and willingness-to-accept (WTA) concepts
used in CBA. In other words, the assumption
beyond these concepts was that social welfare was
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improved according to the preferences of people
in obtaining benefits and the sacrifices people
were willing to make in giving up benefits.
However, criticisms of the Kaldor-Hicks criterion
have arisen because it implies an unequal distribu-
tion of resources and ethical considerations.

Despite methodological constraints and con-
flicts among scholars, CBA has been guiding pol-
icy regulation in countries like the United States
since the 1930s, and it became a predominant
technique of resource allocation in the majority of
areas after Reagan’s mandate in the 1980s [13]. In
this regard, Frank [14] emphasizes that scarcity is
a reality of the human condition and that a trade-
off between competing values is unavoidable. In
simple words, Frank synthesized the core princi-
ple of CBA with this quote: “To have more one
thing, we must settle for less of another.”

4.1.2 Preferences, Market,
and Welfare Change

The concept of welfare is closely related to indi-
viduals’ preferences in the market. Economic
principles evaluate how consumer preferences
apply values to goods and services according to
the welfare they produce. Although economic
principles based on rational consumer behavior
in the market have been currently questioned, the
main rationale according to these principles
states that consumers supposedly know which
goods or services produce more welfare for them,
and in this sense, they rationally seek that alter-
native in maximizing welfare. Consumers give
values to good and services and are compelled to
pay an amount of money to enhance their wel-
fare. Prices in the market are regulated by supply-
and-demand transactions (perfect market
competition; see Chap. 1), and consumer prefer-
ences influence the prices of goods and services,
as well as the amount of goods and services
available in the market. One classical way to esti-
mate welfare changes is based on price changes.

Welfare changes have been measured in eco-
nomics through three main methodologies: con-
sumer surplus, compensating variation, and
equivalent variation [3, 8]. Consumer surplus,

defined by Alfred Marshall, is the difference
between value and price, in other words, the dif-
ference of the maximum value a consumer is
willing to pay for a good or service and its price
on the market [15]. Therefore, consumer sur-
plus corresponds to the excess satisfaction a
consumer obtains after acquiring a good or ser-
vice. One limitation of this method is that this
“satisfaction” (utility) depends on the price
variation; that is, if the price of the product
increases, then satisfaction would be lower, and
if the price of the product decreases, then, con-
sumer surplus would be greater. Another limita-
tion is that only observing consumer behavior
does not allow the measurement of welfare
changes; that is, it is necessary to assess the
value (utility) consumers give to goods and ser-
vices. Yet, consumer surplus is also affected by
income and prices (price elasticity of demand).
If someone has a low income, he/she is not able
to pay for one good or service if its price is
unmanageable within a restricted budget.
Inelastic demand represents that consumers are
not willing to pay for a good or service, even
when the price increase is very small.

The method of compensating variation,
defined by Hicks, considers a scenario in which
consumer utility changes because price changes.
For instance, if the price of a good or services
increases, then this increase affects a consumer’s
utility, because he/she should pay an extra
amount of money to achieve the same utility he/
she had before the price changed. In this sense,
compensating variation corresponds to the extra
amount of money a consumer would need pay to
return to the same level of utility (welfare gain),
or to the amount of compensation a consumer
would like to receive to accept the loss of his/her
ability to pay for it (welfare loss). The method of
equivalent variation is the maximum amount of
money a consumer would be willing to pay to
avoid price changes.

Health is not a commodity per se, but to
achieve healthy “output,” it is necessary to use
health services (input). In this sense, health ser-
vices have some characteristics similar to other
commodities. For instance, when buying one
commodity, consumer knows what satisfaction
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he/she would acquire; it is the same for some
parts of health service delivery, especially in
terms of choosing more comfortable hospitals or
more expensive technologies, which would
reduce waiting times or other discomfort.
However, all these components do not provide
“health,” and it is not possible to buy a “quantifi-
able amount of health” because the outcome is
uncertain, independent of the “amount” of health-
care received [6]. In addition, sick people do not
choose treatment rationally as they would choose
any other commodity. People are not able to dis-
criminate what is good (or not) in terms of
enhancing utility in the realm of health because
of information asymmetry. Moreover, a sick per-
son would have no choice between living and
dying; a survival principle makes the person want
to receive treatment, whether it may increase or
decrease utility (health).

4.1.3 Problemsin CBA

Despite the growing interest in and application of
CBA in diverse contexts, including healthcare,
CBA has faced a myriad of resistance and criti-
cism from deontologists, philosophers, decision-
makers, and health policymakers, among others
[6, 16-20]. One of the most controversial aspects
of CBA is imputing a monetary value for some
“incommensurable” or “priceless” things, such as
human life and other non-market goods. Regardless
of the innumerable claims against the unethical
aspect of the principle, Mooney [19] argued that if
the value of human life was infinite, nobody would
put their life at risk, even for daily activities such
as leaving the house, walking in the street, playing
sports, or getting a job. There is an intrinsic risk of
death in all human activities, but despite this, peo-
ple are willing to take these risks every day to gain
satisfaction and to obtain other benefits. There is a
trade-off in the amount of risk of death we are
willing to take to satisfy our desires; in other
words, the value of human life is finite, and we
give it value without awareness. In this sense,
Mooney defended the ethics of the application of
CBA as a tool to guarantee efficient resource allo-
cation in healthcare, that is, to avoid decisions

such as investing too many resources to save one
life when those same resources could save many
lives: “The price of inefficiency, inexplicitness and
irrationality in health care is paid in death and
sickness. Is that ethical?” [19, p. 179].

The second controversial aspect of CBA has
been extensively debated: the contingent valua-
tion (CV) method used to elicit people’s prefer-
ences — applying the WTP and the WTA
techniques — has methodological and philosophi-
cal limitations. In this regard, Hasson [17] high-
lighted the incomparability between categories or
consequences. For instance, if reducing all con-
sequences into one category — that is, converting
and aggregating all values of diseases, suffering,
climate change, and safety into monetary terms —
it would be impossible to compare them and to
ascertain priorities. In addition, several factors
contribute to biased responses when reporting
preferences, such as how questions are formu-
lated, the level of detail in a scenario description,
respondents’ income, and context, among others.
These can inflate the value of some interventions
over others [14, 20]. Yet, preferences elicited by
such methods are driven by self-interest, leading
to social distribution issues because the method
could favor some groups (usually wealthy peo-
ple) over others [11, 14, 17]. Hasson enumerated
10 key problems in CBA, emphasizing that the
topic framing, perspective, and components
included in CBA would vary according to policy-
maker interests, leading to biased results.

4.1.4 CBA in Healthcare

As described above, CBA has been hindered in
healthcare, especially because of existing con-
flicts between ethical views and economic prin-
ciples. For a long time, scarcity was not
acknowledged as an obstacle for healthcare [21]
because few treatments were available and ethi-
cal principles in the medicine-patient relation-
ship ruled out any economic component
regarding the value of health and human life. As
pointed out by Donovan [22], “Medicine
involves doctors and patients, not providers and
consumers, not insured lives.”
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However, the growing expenditures with the
public health sector after the 1950s contributed to
the emergence of Health Economics and to the
need to seek for efficiency in health resource
allocation (see Chap. 1). In this regard, CBA
influenced Health Economics for decades, but
because of constraints on the measurement of
health outcomes in monetary units, the health
sector, detached from other sectors, has pursued
other methods, such as CEA and CUA (see
Chaps. 1, 5, 6, and 9).

There is extensive debate among health econ-
omists on the equivalence of CBA and CEA [5,
14, 18, 20, 23-28]. Welfare theory is the theoreti-
cal basis for CBA, and in this sense, studies of
CBA should adopt a societal perspective, con-
sider all costs and consequences (health and non-
health outcomes) in the analysis, and focus on the
opportunity costs and on the return to society as a
whole. The goal is to efficiently allocate resources
to the best alternative in terms of net benefit, or in
other words, to choose the alternative that will
produce more welfare, regardless of who would
have their welfare enhanced. With regard to the
goal of bringing greater return and satisfaction to
society, CBA is useful in deciding about invest-
ments among available alternatives and in allo-
cating resources efficiently among different
sectors of society (e.g., education, transportation,
healthcare) (see Chaps. 10 and 11).

Because all benefits and consequences are
expressed in monetary units, ethical and method-
ological constraints, as mentioned above, pushed
the healthcare sector to “modify”” CBA using prin-
ciples that seem similar at first glance — CEA and
CUA - leading to some authors considering CEA
equivalent to CBA in the health sector [28]. In this
regard, CEA is a comparative method of eco-
nomic evaluation that assesses which of available
alternatives offers the best outcome (usually a
health outcome) for the lowest (or optimal) cost.
The idea is to maximize health, rather than wel-
fare, though there are some variations in the extent
to which CEA and CUA include nonhealth out-
comes in the analysis. In contrast to CBA, CEA
considers only one outcome for treating one group
of patients with the same disease. In addition,
nonclinical dimensions are not considered

together in the analysis, even if a societal perspec-
tive is adopted. User and public preferences are
not taken into account in CEA, although CUA
assesses preferences using methods different from
those used in CBA (see Chaps. 3 and 6). Moreover,
there is no consensus on how CEA should be car-
ried out in terms of inclusion of components of
costs, study perspective, and incremental cost-
effectiveness ratio use in resource allocation [27].

However, authors disagree on the application
of CBA and CEA in resource allocation in the
healthcare sector. Donaldson [28] disagrees with
classifying economic evaluation only in terms of
outcome measurement, warning that it is a fal-
lacy to consider CEA as equivalent to CBA. In
his view, differences between CBA and CEA do
not lie solely in measuring outcomes in monetary
and health/quality-of-life outcomes, but rather
which question each method is able to address
(see Chap. 10). Others authors reject CEA and
CUA because these methods do not take into
account society’s preferences and values in terms
of all benefits, consequences, and opportunity
costs; in other words, these techniques would not
be in accordance with “real” economics [18, 25,
29]. On the other hand, extra-welfarists criticize
the rationale of an individual being the best judge
of his or her own health, because this can restrict
resource allocation in terms of social welfare,
maximization of health, and fairness [30] (see
Chaps. 6, 8, 9, 10).

It is not within the scope of this chapter to dis-
cuss details of authors’ views on CBA and other
economic evaluation methods in the healthcare
sector. The marriage between Health and
Economics has been far from harmonic and
uncontroversial. While the Health discipline
focuses on evidence for treatment extracted from
experimental research in order to offer better
health outcomes to patients, Economics brings
theoretical knowledge of how to enhance effi-
ciency of resource use and of the consequences of
resource use to society. Policymakers are in the
middle of both pleas for resource use, and the
decision-making process needs to be transparent,
fair, and efficient, regardless of small budgets [27]
(see Chap. 10). Franken and Koolman [31]
pointed out that health system policies underpin
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their goals for improving social welfare using at
least three relevant outcomes: health maximiza-
tion, healthcare process improvement, and fair
distribution of financial resources. This debate is
not merely academic; it affects how society
demands would be met (see Chaps. 8 —11). In a
review of the choice of economic evaluation and
adoption decision recommended, Buchanan [32]
found that at least 22% of studies led to different
decisions according to the economic evaluation
method used. As Buchanan and Wordsworth [32]
well pointed out, Health Economics advances
have a long way to go moving this debate forward
in order to achieve standardized, transparent, reli-
able, and valid methods and measures to be
widely accepted among researchers, health pro-
fessionals, and decision makers:
*“...health economists are increasingly conducting
economic evaluations of interventions that may
not necessarily be a good match for standard meth-
ods. The reference cases detailed within methods
guidelines issued by HTA [health technology
assessment] agencies are currently quite narrowly
defined, providing little scope to apply alternative
economic evaluation approaches.

In part, this is because the evidence base to justify
alternative approaches is limited. To move this debate
forward over the next decade, health economists
should concentrate on widening this evidence base
by conducting comparative studies, and more readily

applying existing welfarist methods where there is a
sound theoretical basis to do so. [32, p. 578]”

4.2 Monetary Outcomes in Cost-
Benefit Analysis
4.2.1 Whatls an Economic Value

of Health?

The concept of economic value is related to the
production of welfare, that is, the sum of all ben-
efits an individual is able to acquire through con-
sumption of goods or services in the market, plus
benefits obtained from unpaid goods and ser-
vices, plus those benefits experienced indirectly
[33]. However, economic value comprises all
values an individual gives to benefits to himself
or to other people, in the present or in the future
(with or without consumption). In this sense a

person gives a value to health as whole (healthy
and nonhealthy status) based on the idea that, for
instance, the individual is able to acquire more
benefits in life (work, leisure, achievement of
desires, consumption of goods) when healthy
than when unhealthy. Also, he/she can give value
to peoples’ health for altruistic reasons or for
indirect benefits, for instance, providing vaccines
for infectious diseases can save lives on a large
scale, but the individual decreases his or her own
current or future risk of contracting the disease (a
positive externality). Moreover, healthcare can
be provided by the public health system, in which
the individual does not pay for it, or it can be
provided in the private market through the health
insurance system, whereby individuals pay for it.
There is a value for health and for healthcare
independent of whether the individual knows his
risk of becoming sick. In summary, health per se
has an intrinsic value, healthcare has an eco-
nomic value in the market, and healthcare has a
social value (access and coverage of treatment).
In Economics, values are expressed directly or
indirectly by preferences; that is, the stronger the
preference, the greater the value. Preferences can
be measured in utility values (see Chaps. 3 and 5)
and in monetary values. From a Health
Economics perspective, preferences should be
assessed in a representative sample of society
that includes people who are currently sick, those
at risk of becoming sick, and those who are
healthy. Health per se cannot be “distributed”
among individuals, but healthcare can be distrib-
uted, and in this sense, efficient resource alloca-
tion is the core of how to prioritize healthcare
access and health interventions.

4.2.2 How to Measure the Economic
Value of Health?

In CBA, all outcomes and consequences are val-
ued in monetary terms, according to peoples’
preferences (consumer). The main approaches
used in CBA for this purpose are revealed prefer-
ences, contingent valuation, and human capital
approach [3, 8, 33]. The human capital approach
is a particular method that is not in accordance
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Table 4.1 Methods used in cost-benefit analysis to elicit preferences on health and nonhealth improvements (welfare

Direct and indirect methods for eliciting consumer preferences

Stated preferences

Contingent valuation (WTP and WTA)
Discrete choice experiment

Are based on an individual expressing
preferences according to hypothetical
scenarios and multiple attributes (nonmarket
goods)

Compensating and equivalent variation

changes)
Revealed preferences

Methods Competitive market price
Travel costs method
Hedonic pricing method (wage-risk
trade-off)

Preferences Are based on observations of
individual behavior choices in the
real market (perfect competition)

Welfare change Consumer surplus

Use in CBA in health field Very limited use

Contingent valuation (WTP) is the most
used method. DCE has been used more
recently

CBA cost-benefit analysis, DCE discrete choice experiment, WTA willingness to accept, WT'P willingness to pay

with welfare economics principles [33, 34] and is
discussed in Chap. 29.

Table 4.1 outlines the main differences
between revealed and stated preferences, though
the latter are more used in Health Economics
than the former because CV addresses nonmar-
keted goods [33]. The major difference between
revealed and stated preferences is that the former
is based on market demand rules (consumer sur-
plus) closely dependent on income elasticity, and
the latter is based on Kaldor-Hicks’ compensa-
tion principles (compensation and equivalent
variation) more appropriate for nonmarket goods
and services. In this chapter, we focus on CV
(WTP methods) because it is largely the most
common method applied in CBA in healthcare.

4.2.2.1 Revealed Preferences

The value of one good or service in the competi-
tive market can be observed through consumers’
behavior. For instance, if a consumer desires or
needs one good or service and pays for it, it is
because the benefit acquired from this trade is
greater than the price paid by the consumer.
Then, if the consumer chooses to buy one prod-
uct over another, it is supposed that he/she pre-
fers that product; this is called a “revealed
preference.” In other words, the value of a benefit
is related to its consumption, and valuation is
focused on the outcome produced (“welfare

change”). However, for nonmarket goods and
services, especially in health, this valuation is
neither straightforward nor obvious. The revealed
preference approach (indirect method) was
developed to address monetary valuation of non-
market goods. In the health field, this method was
used with a focus on the amount of money people
are willing to pay for a product or service that is
able to reduce the risk of becoming sick or dying.
For instance, if 1000 people would be willing to
pay US$500 for a vaccine not provided by a pub-
lic health service in order to avoid a lethal disease
(the disease causes 1 death among every 10,000
people per year), then in this case the value of
statistical life would be U$5 million for each of
these people accepting an opportunity cost of
US$500 to save their lives.

However, there is no linear relationship
between the consumption of healthcare (service)
and health improvement (output). Health out-
comes are always uncertain and multidimen-
sional (multiple outputs) [8]. Moreover, the
process of expressing preferences and valuing
all outcomes generated by the provision of
healthcare is not an easy and straightforward
task for the majority of people. In the mental
health field, this approach would be much more
of a challenge because of negative attitudes and
stigma against mental disorders (see Chap. 27);
people would prefer physical rather than mental
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interventions, leading to lower values for mental
health treatments [35].

4.2.2.2 Stated Preferences

Two main methods are used in the stated prefer-
ences approach: CV and discrete choice experi-
ment (DCE). CV focuses on the WTP technique
to elicit preferences for products and services as
a whole; that is, with this technique it is not pos-
sible to infer which attributes of goods and ser-
vices are in fact related to preferences. On the
other hand, DCE focuses on assessing prefer-
ences for each of the main attributes of goods and
services, followed by the aggregation of all attri-
butes values.

Contingent Valuation: The Willingness-to-
Pay Technique

The CV approach was developed in the 1960s in
the United States to assess the monetary value of
nonmarket goods [33]. In the case of market fail-
ure, the consumption of a good or service does
not achieve equilibrium through supply/demand
regulation. This is the case for health, in which
demand for treatment is uncertain, the effects of
treatment on health outcomes are uncertain, and
externalities lay down in a third-part in a nega-
tive or positive way (the spillover effect).
Therefore, in CBA, all people directly or indi-
rectly affected by a treatment should be included
in order to express their preferences in terms of
costs and consequences.

CV is therefore a direct method and the main
approach used to ascribe monetary valuation to
stated preferences in health outcomes and ser-
vices through WTP in CBA. The WTP method
verifies the maximum amount of money a person
would be willing to pay for healthcare services
(welfare gain) in a hypothetical scenario simulat-
ing a market for nonmarket goods. Also, it is pos-
sible to use the willingness-to-accept (WTA)
method to verify the minimum amount someone
would accept to not receive a healthcare service
(welfare loss). At least three components are used
to measure the monetary value of health compo-
nents of welfare using WTP [3]: the value of a
certain health outcome, the value of a treatment
or program with uncertain outcomes, and the

value of having access to a treatment for uncer-
tain future use.

CV is used to ask the general public and
patients to assign a monetary value to health and
to healthcare, considering a free market scenario
from two distinct perspectives: the ex post user
approach and the ex ante insurance-based
approach [3, 8]. The ex post user approach is
addressed to people seeking/using/eligible for
treatment to know how much they would be will-
ing to pay for a treatment or health service (cur-
rent or new) considering an uncertain health
outcome. The ex ante insurance-based approach
is addressed to the general public to explore how
much they would be willing to pay to insurance
(or taxation) for future access to a treatment or
healthcare program if they become sick in the
future. Currie et al. [24] noted that CV in public
health (“restricted WTP valuation”) does not take
into account individuals’ preferences but rather
decision makers’ choices on the monetary valua-
tion of specific benefits produced by public health
programs. Therefore, the sum of the valuations of
benefits in CBA based on individual preferences
would be different from the sum of the valuations
of benefits in CBA based on a decision maker’s
perspective. The cause of this difference between
these approaches is the result of market failure.
In the presence of market failure, individual pref-
erences would be not appropriate for health
resource allocation because social benefits and
externalities would not usually be considered.

Although WTP based on individuals’ prefer-
ences is considered a benchmark in CBA, the
majority of health studies using CBA vary
considerably in terms of broadness and prefer-
ence assessment, leading to discrepant values of
healthcare programs. Currie et al. [24] pointed
out that one solution would be to combine WTP
using a decision makers’ approach (for intangible
costs, externalities, and health outcomes related
to programs) with WTP based on individual pref-
erences for those components for which a market
exists (productivity costs). Also, the broadness of
the valuation of nonhealth outcomes in CBA
vary. It is possible to include health cost savings
and return-to-work and productivity gains in
WTP valuation, though it is elusive whether
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respondents regarding WTP taking into account
nonhealth outcomes when expressing their pref-
erences. There is always a risk of double count-
ing if it is summed with monetary values defined
using other techniques, such as the human capital
approach in CBA.

One important issue regarding the compre-
hensiveness of CBA using the WTP method is
that focusing only on health outcomes and on
patients with diseases or who are at high risk of
diseases is that it is not completely in accordance
with the economic theory underpinning CBA. In
this regard, O’Brien and Gafni [36] noted that the
way that a health program is available may affect
both currently sick and currently healthy people,
and for this reason, CBA using WTP should be
conducted with a representative sample encom-
passing all people affected directly or indirectly
by the availability of a health program.

The Willingness-to-Pay Technique

Although surveys can be done over the telephone,
by mail, and on the Internet, face-to-face inter-
views are more accurate and are a recommend-
able gold-standard method [3]. However, these
interviews vary in the way WTP is queried and in
the description of the hypothetical scenario.

The description of the hypothetical scenario
for a health treatment or program should detail all
relevant aspects, be easy to understand, and be
realistic [8]. Hoyos and Mariel [37] pointed out
that the valuation of health is ultimately the valu-
ation of the scenario and for this reason, it should
contain accurate information in order to allow
respondents to know what is really being evalu-
ated in unambiguous way. In this regard, Smith
[38] compared five scenarios to describe the
same health improvement among a sample of
104 members of the general public in Australia.
The values of WTP were much lower when nar-
ratives were longer and detailed than when brief
and moderate. Another factor influencing WTP
values was the presence of the “label of disease”
in the narrative, such as cancer or stroke, leading
respondents to focus on previous knowledge of
these diseases than on the narrative of the health
condition per se. This is relevant because some
misconceptions and negative attitudes toward

some diseases may influence WTP values. For
instance, Smith et al. [39] compared WTP values
among three physical diseases and two mental
disorders assigned by a representative sample of
the general population in the United States. In
addition to eliciting WTP values, the authors
assessed the perceptions of the burden of these
diseases. Although this sample recognized the
greater burden of mental disorders in comparison
with physical diseases, they were willing to pay
40% less money for mental disorders.

Another methodological component influenc-
ing respondents’ answers is that the question
about WTP should be clear in terms of type of
payment — that is, the particular “payment vehi-
cle” (because values could be different if pay-
ment occurs through additional taxes or monthly
payments) — and information on payment dura-
tion [8].

Once the scenario description is well detailed,
the literature details at least six ways that WTP
can be elicited [8]: (a) open-ended questions, (b)
the iterative bidding technique, (c) a payment
card, (d) dichotomous choice, (e) a closed-ended
item with a follow-up question, and (f) the mar-
ginal approach. These techniques vary in terms
of giving the respondent an opportunity to
choose among a range of monetary values, or
asking them to assign potential values in step-
wise progression (bargain method), or even in a
test format with a set of alternatives to choose
from (see Chap. 3).

Bias in Contingent Valuation

Diverse factors influence the type of answer and
the amount of money respondents would be will-
ing to pay [3, 8, 40] (Table 4.2). Biases are com-
mon during processes in how respondents receive
information, the way questions are asked, the
context where interview occurs, and the relation-
ship established between respondent and inter-
viewer (perception of the desired answer) [40].
One particular issue of interest in the Mental
Health field is attitudes toward mental disorders.
As mentioned earlier, one study showed that even
considering the huge burden and the importance
of mental disorders, people expressing their pref-
erences using WTP do not acknowledge that they
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Table 4.2 Bias in contingent valuation

Bias
Anchoring bias [8]

Range bias [8]

Strategic bias [8]

Embedding bias and warm glow
effect [42].

Sequence-ordering bias [40]
Social desirability bas [40]
Cognitive bias

Protest zero bias [40] and
emotional bias

Description

Using algorithms from iterative bidding techniques allows variability on the
starting point to elicit WTP. If the first question starts by asking the respondent
whether he/she would be willing to pay $10 or $50, it may influence
respondents as defining the amount for the next options. For instance, if the
starting point is $10, in the case of acceptance to pay it, the next question is
accepting to pay $50, and so on. Instead, if the starting point is $50 and in the
case of acceptance it goes to $100, then respondents may react differently in
terms of the amount of money to pay. Randomization of the starting point is a
possible solution to minimize this type of bias

Using the technique payment card, a range of monetary values usually are
presented to respondents. However, variations in the range of these values
may affect answers regarding WTP. A possible solution is to randomly present
different ranges of values to respondents

Respondents may be influenced by external factors that are not related to
interventions ascertaining much higher or lower values. For instance, a study
by Sevy et al [41] found this bias among patients with schizophrenia who
would not be willing to pay much more for a treatment decreasing side effects
because they were afraid of losing social benefits if they present improvement
in this respect

Respondents do not discriminate among different alternatives, giving the same
value to all together or separately. This is linked to “moral satisfaction” and
the “warm glow effect,” rather than to real preferences

Respondents ascertain different values depending on the order of questions
Respondents answer what they imagine people expect from them

Some people have difficulties reasoning using probabilities, and this is a
commonplace in people with schizophrenia. Although some studies have
shown the feasibility of WTP in a sample of people with schizophrenia
disorders, some evidence shows that expressing WTP using probabilities is a
difficult cognitive task for them [47]

Respondents do not accept the WTP method and refuse to give any value.
Answers can be influenced by emotions and beliefs. For instance, a study using
WTP with families of people with mental disorders demonstrated that families
expressed anger at paying too much already, and the WTP question was seen as

a suggestion to pay more, or the WTP would be lower because they do not
believe in the cure for the mental disorder [47]

Hypothesis bias [40]

would be at risk of having a mental disorder or
that valuable efficient treatments are able to
“cure” mental disorders [41].

Validity and Reliability of Contingent

Valuation

Bayoumi [38] summarized some consensus in
the literature about CV: direct interviews are the
benchmark; WTP is preferred to WTA because
people have an aversion to losses and assign
much larger unrealistic values in WTA than
WTP; respondents’ understanding should be sys-
tematically checked (answer accuracy), and
visual aids are good supports for respondents.

Respondents assign greater values than they would really pay in practice

However, questions related to the validity and
reliability of WTP remain unanswered because
there is no gold standard and a lack of empirical
studies assessing these issues. Although answer
validity is not easily comparable to market prices
(because they do not exist), one solution in
checking answer consistency is to verify whether
the amount of money reported through WTP is
greater than an individual’s budget or income. In
this sense, face and construct validity of ques-
tions in WTP interviews could be explored based
on the assumption that it is expected that people
with a higher income would be willing to pay
larger amounts than people with lower incomes.
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Of interest, some attempts have been made to
validate WTP compared with studies measuring
utilities through standard gamble and time trade-
off, though differences are expected because of
their different theoretical backgrounds.

Although CBA is not common in mental
health, few studies in the literature report the
application of WTP techniques in samples with
mental disorders (Box 4.1).

Discrete Choice Experiment

DCE is a disaggregated method used to elicit
preferences based on components (attributes) of
goods and services, rather than in a “package,” as
in CV. According to the theory of Lancaster, [44]
the utility extracted from goods and services is
the result of some characteristics (attributes) of
them, and for this reason, identifying such attri-
butes allows preferences for them to be mea-
sured. Multiple alternatives are presented, but
individuals should choose only one. This tech-
nique is based on random utility theory, a proba-
bilistic choice theory that states that each
alternative has a probability of being chosen, and
the higher the probability for choosing an alter-
native, the larger its utility in comparison with
another alternative. Preferences of multiple
dimensions of goods are elicited, and a model of
preferences are estimated through modeling tech-
niques and econometrics methods [33, 45] (Chap.
7). Using this method, it is possible to verify
which attribute or component of goods and ser-
vices most influences the WTP response. There is
a growing interest in this technique in healthcare,
with a trend to include more attributes (seven or
eight) in DCE than before (four attributes, on
average), and methods have been refined and
their accuracy increased [42].

Table 4.3 outlines an example of DCE, elicit-
ing preferences for three antidepressants among a
sample of subjects with depressive disorder, con-
sidering six attributes of antidepressants and the
same efficacy. If a subject chooses antidepressant
C, than the estimation of utility of each attribute
can be estimated through modeling techniques.
Attributes have positive (efficacy) or negative
(side effects) utilities. Moreover, it is possible to
include the cost attribute (price of antidepres-

Box 4.1 Example of Willingness to Pay
in Mental Health

Study:  “Contingency  Valuation and
Preferences of Health States Associated with
Side Effects of Antipsychotic Medications in
Schizophrenia” (Sevy et al. [43]).

Sevy et al. interviewed 96 patients with
schizophrenia, using WTP and standard
gamble methods, to ask them about the
value of eliminating the side effects of
antipsychotics for a 1-year. First, they
listed all side effects patients had experi-
enced while using antipsychotics and
asked the patients about the level of dis-
comfort associated with each side effect
using an ordinal Likert scale (“it doesn’t
bother me” to “it bothers me greatly”) in
order to obtain a ranking of the severity of
symptoms. Following this, patients classi-
fied the side effects in the list according to
the level of severity. Then, they used the
WTP method with an open-ended question
asking how much these patients would be
willing to pay for a medication that made
them free of side effects for 1 year with
100% certainty. In the second phase, they
presented a scenario in which inpatients
would benefit from one medication for
side effects, but at the same time have
some level of risk of becoming worse.
Level of uncertainty was expressed using
drawing cards showing different probabil-
ities in terms of chance for side effects to
improve or get worse. Then, they asked
patients whether they thought doctors
should prescribe this medication for inpa-
tients, and if yes, whether the patient
would be willing to take this medication
under such conditions. Then they asked
how much the patient would be willing to
pay for this medication under this uncer-
tain scenario and considering their income.
In this experiment, patients were willing
to pay 6% of their income in the certain
scenario and 3% of their income in the
uncertain scenario.
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Table 4.3 Example of DCE
Antidepressant A Antidepressant B Antidepressant C
Frequency (pills per day) Once Twice Once
Side effects
Nausea Yes No No
Libido impairment Yes No Yes
Weight gain No Yes No
Average price (US$) for 1 month of 100.00 30.00 50.00

treatment
Preferred option

Box 4.2 Example of the Discrete Choice
Technique in Mental Health
Study: “Patient Preferences for Depression
Treatment Programs and Willingness to
Pay for Treatment,” Morey et al. [46]
Morey et al. carried out a survey of 104
subjects with a diagnosis of major depres-
sive disorder (MDD) in order to determine
whether they were willing to pay for elimi-
nating MDD and to know how much they
were willing to accept to continue in a
depressive state. The authors elaborated a
survey in which subjects were invited to
choose between two alternatives related to
treatment programs, whereby depression
would be reduced or abolished for a period
of 12 months. They displayed the alterna-
tives of treatment in a table format and
listed seven attributes related to treatment
for depression: effectiveness, hours of psy-
chotherapy per month, use of antidepres-
sants, monthly costs to patients with
treatment, and side effects (weight gain,
decrease on libido, and anorgasmia). Then,
respondents expressed their preferences
between the two alternatives. The authors
found remarkable differences in the esti-
mates of willingness to pay according to
individuals’ demographic characteristics.

sants), whereby WTP is derived indirectly [33].
Some examples of DCE in the Mental Health
field are available in the literature (Box 4.2).

4.3  Cost-Benefit Analysis

in Mental Health

The use of CBA in health has been controversial,
and in this sense, this was similar in the Mental
Health field because there were few attempts to
apply this method, especially regarding eco-
nomic evaluation of public policies and services
[41,47-51]. Using broad economic evaluation as
CBA in mental health has the advantage of
exploring externalities, indirect costs, the eco-
nomic burden of mental disorders in other non-
health sectors, and economic return to society
when adopting policies to treat and prevent men-
tal disorders. Recent economic evaluations
reported economic return to society in treating
depression, anxiety disorders, and other mental
disorders [52, 53]. However, methodological
limitations and disagreements on theoretical
frameworks in Health Economics are common
obstacles in conducting economic evaluation,
especially CBA, in mental health.

Economic evaluation in the health domain is
dominated by CEA and CUA methods, though
some economists argue that these methods are
not in accordance with economic principles [18].
Based on the theoretical framework, there are
two major views in Health Economics [10, 23,
30, 32, 36, 54]: the welfarist and extra-welfarist
approaches (see Chaps. 1, 6, 9, and 10). The for-
mer focuses on the individual’s welfare and on
the sum of all individuals’ welfare, with the main
goal to maximize society’s welfare and well-
being. On the other hand, extra-welfarists criti-
cize welfarists in terms of favoring wealthy
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groups in society in disfavoring people in need,
and also because public policies need to address
issues regarding equity, fairness, and prioritizing
neglected diseases. Extra-welfarists focus on
“distributing health” equally to all, considering
similar needs among individuals and maximizing
the main dimensions related to health. Individuals’
preferences are not the guiding principle under-
pinning the extra-welfarist approach, and not all
benefits produced by treatment are captured in it.
Notwithstanding this conflict between the two
approaches, mental health imposes additional chal-
lenges in comparison to other medical specialties:

(a) Interventions in mental health address multi-
dimensional benefits (health and nonhealth)
that cannot be totally captured in CEA (one
outcome) and CUA (low sensitivity to mea-
sure mental health changes) (see Chaps. 3—,
4,5 and 6)

(b) Outcomes in mental health encompass health
and nonhealth outputs. The most challenging
issue is to define outcome in mental health (in
terms of promoting “mental health”; see
Chap. 3). The definition of mental health is
very close to the concept of well-being, since
well-being has been recently connected with
mental state [55] (see Chap. 25). Moreover,
mental disorders cause disutility as well as
negative externalities in nonhealth sectors,
and allow people to be permanently worse off
in society if not treated. Therefore, rather than
discussing the appropriate method for mea-
suring mental health promotion (or utility
originating from interventions), it is impor-
tant to establish objectively the quantifiable
meaning of producing mental health (utility).

(c) Methods available to estimate preferences in
mental health are biased, disfavoring esti-
mates using WTP techniques (because of
stigmatizing societal attitudes toward mental
illness (see Chap. 27) and a scarcity of infor-
mation about the effectiveness of interven-
tions from the public and policymakers).
Also, mental disorders affect preferences
(different estimates in WTP among subjects
with depression) and impair cognition, hin-
dering the use of techniques using probabili-

ties (WTP) and SG. The principle that states
a consumer chooses rationally what is the
best for him- or herself in terms of maximi-
zation of utility (sovereignty) is not always
the case among people suffering from mental
disorders because of the lack of insight
regarding the mental disorder and their
impaired critical thinking.

(d) Mental disorders produce high indirect costs
in comparison with direct costs; only adopt-
ing a broad perspective and measuring all
dimensions of the benefits and costs involved
allow a conclusion of whether mental inter-
ventions and policies are worth the money
[6, 52]. In this sense, people with mental dis-
orders are at a disadvantage in terms of dem-
onstrating  utility improvement when
compared with people with physical diseases
when using CEA and CUA, and using CBA
would allow all relevant costs and benefits to
be included.

In summary, CBA has some advantages in
comparison with other economic evaluation
methods in terms of analyzing all relevant gains
and losses of healthcare programs from a broad
perspective, and it is a useful tool to support deci-
sion makers regarding resource allocation in
macro scenarios of public policies. The main
goal of CBA is to maximize social welfare, and in
this regard, the concept of welfare has been
closely redefined to the concept of mental health;
therefore, maximizing mental health is much
more than maximizing one health dimension.
However, methodological constraints limit the
achievement of welfare principles in mental
health care because the general public is less
willing to invest in mental health problems, lead-
ing to inequitable resource allocation for mental
health programs. DCE techniques open promis-
ing opportunities to explore preferences for treat-
ment and adherence to treatment issues in mental
health policies. To date, no appropriate and fea-
sible economic evaluation method is able to cap-
ture all effects of mental health programs and
simultaneously allow allocative choices of
resources using fair and equitable distribution. In
this regard, the capability approach, an emergent
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Abstract

Economic evaluation of healthcare programs seeks to compare treatments
and preventive measures in terms of their efficiency, that is, their ability to
generate health and well-being relative to the costs incurred. This chapter
provides an introduction to one particular but widely used evaluation tech-
nique: cost-effectiveness analysis (CEA). We present the main conceptual
elements of a CEA, measurement techniques that are used, and the chal-
lenges and limitations, and we discuss the final interpretation of results
within the context of the mental health field.
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5.1 Introduction

Purchasers and planners of mental health ser-
vices need to make investments that achieve the
best results for their patients using available
resources. Some guidance for deciding how to
make these investment choices is required. For
instance, how should a decision maker determine
how to divide funds between different treatments
for depression (such as cognitive-behavioral
therapy, antidepressant medication, and psycho-
therapy)? The decision-maker will naturally want
to choose among the most effective treatments,
but there is also an unavoidable economic aspect
to this choice (see Chap. 10). The resources nec-
essary to make treatments available are, by defi-
nition, finite, in terms of not only funding but
also health personnel, treatment spaces, and
infrastructure. A central concern for decision
makers who have to manage these resources is
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therefore to provide a mix of treatments that
maximize desired mental health outcomes for
patients. Or, in economic terms, to allocate
resources in a way that minimizes opportunity
costs (see Chap. 1), the value of the “next best
alternative use” of a resource that is not chosen
and is consequently lost forever. The opportunity
cost of providing one treatment for depression is
the loss of another treatment that could have been
provided instead, at the expense of the potential
benefits to patients of that other treatment.
Allocating resources based on minimizing
opportunity costs is complex and requires exten-
sive counterfactual information. Economic evalu-
ation has been developed as a standardized and
evidence-based technique to facilitate decision
making based on opportunity costs [1-3]. It has
become increasingly influential in health policy
making [4, 5], often with a formal role in many
policy contexts, most notably in health insurance
coverage decisions (e.g., in the United Kingdom,
France, Germany, Belgium — but not in the United
States). An economic evaluation compares the
costs and outcomes that are linked to at least two
interventions, one of which is often the current
practice of usual care. Different forms of eco-
nomic evaluation exist (see Box 5.1). They all
have a common approach to costs (see Sect. 5.2)
but differ in their assessment of consequences.
Depending on the level at which resources need
to be allocated and opportunity costs need to be
assessed — broad or narrow — one particular type
of analysis will be more appropriate than the oth-
ers. Cost-benefit analysis (CBA) (see Chap. 4) is
the broadest form. It assesses consequences in
monetary terms so that the return on investment
from spending a sum of money in one program
can be compared with investing that same sum in
any other program — within the health sphere but
also beyond, for example, by investing these
resources in public infrastructure. Cost-utility
analysis (CUA) is limited to comparisons within
the health domain [6]. Consequences are
expressed in generic health units that compose
the effects of a condition on both mortality and
morbidity, such as quality-adjusted life years
(QALYs), disability-adjusted life years, or
healthy year equivalents. This enables opportu-

nity costs of health programs to be assessed in
terms of the health units forgone by not investing
these resources in competing health programs.
Cost-effectiveness analysis (CEA) is a narrower
form of assessing opportunity costs in which the
assessed consequences are more specific and lim-
ited to a particular field of healthcare, mostly one
specific disease area. In this chapter, we outline
the main elements of cost-effectiveness studies
and their interpretation.

5.2 Main Elements of Cost-
Effectiveness Studies
5.2.1 Costs

Costs are a function of the volume of the resources
consumed when making an intervention avail-
able, multiplied by their respective unit cost (see
Chaps. 2 and 11). Distinguishing quantities from
unit costs is important because it allows the reli-
ability and relevance of the valuations made to be
assessed. It also allows assessment of the trans-
ferability of results from the original study to
other contexts (e.g., countries or times).

5.2.1.1 Resource Use

Typical resources that are used by providing a
program are consumables (e.g., pharmaceuti-
cals), labor (e.g., nursing, caregiving), capital
(buildings, devices, equipment), and overhead
costs (e.g. electricity, management) (see Chaps. 2
and 11). In the domain of mental health, resources
consumed outside of the health sector could also
be relevant: costs associated with criminal jus-
tice, provision of special housing, social care,
and additional costs falling on schools because of
special educational needs [7] (see Chap. 2). Box
5.2 gives a possible classification of different
types of costs that should be considered in a CEA
(see Chap. 2).

Overhead costs, such as those of common
equipment, personnel, or facilities, can be attrib-
uted to individual interventions by relating the
proportion of resources used by the intervention
relative to the total potential use of the resources,
for instance, the number of hours a facility can be
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Box 5.1 Different Types of Full
Economic Evaluations

Cost-minimization analysis compares
the costs of different programs that
broadly lead to the same result. Because
uncertainty always exists around costs
and expected outcomes, in reality, the
effectiveness of two programs can
rarely be assumed as being equal.
Cost-effectiveness analysis compares the
costs and health effects of two or more
interventions. Health outcomes in a cost-
effectiveness analysis are expressed in
terms of specific clinical or other “natu-
ral” end points that are measurable and
that can be considered important within a
particular health domain.

Cost-utility analysis is a broader form of
economic evaluation in which health
outcomes are both measured and val-
ued. Outcomes are translated into a
generic measure of overall health.
Several generic outcome measures are
available, but the most widely used are
the QALY (a measure of health) and the
disability-adjusted life year (a measure
of illness, mostly used in low- and
middle-income contexts).

Cost-benefit analysis is the broadest
form of economic evaluation. It
assesses health consequences in the
most common metric used to assess
value: money. Expressing the health
effects of an intervention in monetary
terms and comparing them with the
costs associated with that intervention
allows decision makers to judge the
return on investment of a program, that
is, how much net value an intervention
offers. This estimate can consequently
be compared with other interventions
for which the benefits can also be
expressed in monetary terms, both
within healthcare and beyond.

(continued)

(continued)

Cost-consequences analysis presents a
range of outcomes (measured in natural
units) alongside the costs of alternative
programs, without defining any one out-
come as primary.

Box 5.2 Types of Costs

Direct costs often represent the healthcare
resources used by providing a program:
doctors’ hours, medications, hospital beds,
overhead costs of running facilities, capi-
tal costs of buildings, training, or equip-
ment. In mental health the costs of other
forms of care (e.g., social care) also could
be considered direct costs.

Indirect costs are the opportunity costs
of patients and caregivers in terms of
time lost through ill health, undergoing
treatment, or providing unpaid care.
These costs mainly represent productiv-
ity losses due to an inability to work
because of illness, but they could also
include disrupted domestic, educational,
social, and leisure activities.

Patient costs are those costs borne by
patients and their families, such as
transport costs, user charges, and time
lost. They can be substantial but are
often not considered in analyses from
a payer perspective.

Future costs are often split between
future costs that are directly related to the
disease or the intervention (e.g., a mental
health problem that gives a higher risk of
developing diabetes), and those costs that
are unrelated (e.g., increased life expec-
tancy leading to higher pension costs).
Intangible costs are the psychological
“costs” of pain and suffering that patients
experience during an episode of illness or
while undergoing the treatment. These
are obviously difficult to quantify.
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used to provide a treatment as a proportion of
the total hours the facility is available for medi-
cal use.

Which cost categories should be considered
in a CEA depends on the perspective from
which the analysis is undertaken (see Chaps. 1
and 2): that of the patient, the employer, the hos-
pital, the healthcare payer, or society. If a health-
care payer perspective (e.g., national health
insurance) is adopted, only those costs that are
incurred by the payer should be considered.
These primarily include the direct costs of pro-
viding the program (other costs predominantly
falling on other parties). Analogously, from a
patient, employer, or hospital perspective, only
the costs borne by those groups are relevant. If a
societal perspective is adopted, however, all
costs borne by the whole of society should be
considered. The benefit of the societal perspec-
tive is that it does not neglect any economically
relevant costs. A disadvantage is that it does not
consider how these costs are distributed among
the various affected parties.

The choice of costing perspective can have a
substantial effect on the estimated costs of an
intervention. This is especially true in the field of
mental health. For instance, prevention of depres-
sion is much more cost-effective from a societal
perspective than from a payer perspective, as the
bulk of the cost burden is indirect, attributable to
an inability to work rather than to costs associ-
ated with healthcare treatment (see Chap. 25).
For instance, an English study estimated that
90% of the societal cost of depression was due to
unemployment and absenteeism from work [8].
From a patient or employer perspective, it is pos-
sible for the (tangible) costs of depression to be
lower than the costs for society or the healthcare
payer. For instance, if disability payments (state
benefits or social insurance payments) suffi-
ciently compensate patients for loss of income, or
if employers quickly find replacement employ-
ees, then the cost to patients and employers could
be minimal (see Chap. 29). Consequently, from a
financial perspective, prevention of depression is
more or less attractive depending on whose costs
are considered.

5.2.1.2 Unit Costs

The resources consumed as part of a treatment
program must be valued. Unit costs are mainly
understood as prices or charges and can be
accessed via national price lists or data on pur-
chasing prices from institutions (e.g., hospitals).
The level of detail required depends on the
importance of the particular item, the scope of
the study, and the time and resources available
for the analysis. We can illustrate this point by
considering the unit cost of hospital stays. It is
less precise but more convenient to use a general
per-day cost calculated on the basis of the total
cost of the hospital or one of its departments.
More precise estimates take into account the par-
ticular characteristics of the admission and the
treatment, down to the specific resource use of an
individual patient (micro-costing) (see Chaps. 2
and 11).

However, some resources (e.g., volunteer time
from caregivers) do not have market prices. This
obviously does not mean that they are without
value, and a costing method that does not account
for this use of nontradeable resources would
underestimate the opportunity cost of a program.
In those cases, a value may be imputed to approx-
imate the value of the resource should there be a
market in which the resource could be bought
(see Chap. 15). For instance, caregiver time can
be valued at average market wage or at hourly
wages for overtime (see Chap. 17). Several valu-
ing techniques exist to put a monetary figure on
nonmarket resources, most notably contingent
valuation (willingness-to-pay or willingness-to-
accept studies) (see Chap. 4).

The unit cost that should be used also depends
on the costing perspective that is adopted. From a
payer, patient, or employer perspective, the mar-
ket price is often the price actually paid, and it
consequently reflects the actual economic loss
incurred by the payer, patient, or employer. From
a societal point of view, arriving at a valuation
can be more complex. What matters here is the
change (i.e., the loss) in available economic
resources within a country. Market prices of used
resources can be misleading in terms of reflecting
the true social cost of using these resources.
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Hospital charges may reflect cross-subsidization
across departments and could artificially inflate
or deflate the economic loss incurred by provid-
ing one type of treatment. Drug prices often
reflect monopoly profits and, depending on the
recipient and usage of these profits (e.g., domes-
tic or foreign pharmaceutical companies that
either reinvest profits or not), the social loss will
be larger or smaller. Moreover — and this is also
relevant to payer or patient perspectives — unit
costs can become variable (see also Sect. 5.2.5 on
marginal cost-effectiveness ratios). Being subject
to supply-and-demand dynamics, the prices (and
opportunity costs) of particular resources can
increase or decrease as a function of the quantity
needed. For instance, the value of one unit of
nursing time depends on alternative deployment
possibilities, and this value will likely be higher
when more time is needed. As an example, in the
initial stages of an epidemic, spare capacity in a
nursing service can be used, but gradually higher
opportunity costs will be incurred as more nurs-
ing time is taken from other, more productive
activities [9]. A fixed unit cost (e.g., an hourly
wage) does not reflect such dynamics. These
issues of finding appropriate unit costs highlight
difficulties in assessing the “true” societal cost of
diseases. Obviously, social opportunity costs
cannot be a requirement for every single CEA,
and the label “societal perspective” is often used
for an analysis that just uses indirect costs in
addition to direct costs, all valued at listed prices.
But it is important to highlight that the value
attributed to resources must in some cases be
treated with caution, especially for resources that
are used in large quantities and for which there
are reasons to believe that official prices do not
reflect the value of alternative deployments.

5.2.2 Outcomes

A focus on costs only (a cost analysis) might
indicate that mental health programs can lead to
cost savings (when a sufficiently long time hori-
zon is considered). If a decision maker’s only
concern is to contain or reduce costs, this infor-
mation may be sufficient to identify the preferred

program. Full economic evaluations, aiming to
inform the decision maker of the value received
per amount invested in an intervention, also take
into account the benefits received for the costs
incurred. Estimating the net health effect of an
intervention — the denominator of cost-
effectiveness — consists of two separate tasks:
defining relevant outcomes and measuring them.

5.2.2.1 Defining Outcomes
Ideally, a single and unambiguous outcome (an
event, a biological marker, a disease stage, reduc-
tion of a specified risk factor) needs to be achieved
so that the alternatives being evaluated can be
compared in terms of their achievement. This
outcome measure needs to be observable, rela-
tively easy to measure, and meaningful in the
particular disease context. A “final” outcome,
such as depression-free days, might be useful in
some study contexts; in others, however, a mea-
sure that can be linked to a final outcome (an
“intermediate” outcome) may be more relevant
or feasible. For example, detecting suicidal ide-
ation could lead to the prevention of death by sui-
cide (the final outcome). Drummond et al. [2]
recommend that analysts should explain why the
intermediate end point has value or clinical rele-
vance in its own right, be confident that the link
between the intermediate and final health out-
comes has been adequately established by previ-
ous research, or ensure that any uncertainty
surrounding that link is adequately characterized
in the study.

CEA has a narrower range of applications than
a CUA. Nonetheless, CEA may be the natural
choice in certain circumstances. It may be that cli-
nicians are very interested in the effect of a treat-
ment on a particular clinical outcome; a CEA
based on that outcome might produce evidence
that clinicians see as more relevant than a
CUA. Clinicians’ perceptions of the relevance of
the outcome could influence their decision to
implement that treatment. In addition, generic
preference-based measures (from which utilities
are derived) may not perform equally well across
all mental health conditions when measuring clin-
ically relevant change. For instance, the evidence
is mixed on the validity and responsiveness of the
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EuroQol five-dimension questionnaire and SF-6D
in measuring the effects of schizophrenia and psy-
chotic disorders [10-13] (see Chaps. 3 and 6).
Thus limitations may exist in assessing utility on
the basis of these measures in these populations.
A CEA based on condition-specific measures of
quality of life or symptom rating scales might be
considered here in order to adequately capture
changes brought about by the intervention [12,
14]. One approach in this circumstance would be
to carry out both a CEA and a CUA within one
study [compare with refs. 15, 16].

Table 5.1 provides an overview of outcome
measures that have been used in economic evalu-
ations within some clinical areas of mental health.

It needs to be said, however, that pinning
down the most relevant end point can be com-
plex for many diseases, and there will often be
disagreement on the best measure to judge the
effectiveness of an intervention. Mental health
conditions are often multidimensional. A solution

to this issue — at least for researchers — is to
expand a CEA into a cost-consequences analy-
sis. This is a variant of CEA whereby, instead
of defining one single outcome, a range of out-
put measures is presented to decision makers,
without judging which measure is the more
relevant one.

5.2.2.2 Study Designs
The effects of treatments (and also costs) are likely
to differ between individuals. Moreover, different
individuals may undergo different treatment regi-
mens, experience the course of a disease differ-
ently, and respond differently to treatment. The
quality of a CEA is often judged based on the qual-
ity of its underlying effectiveness assessment and
the extent to which it manages to account for
patient heterogeneity. Different study designs have
different weaknesses.

In a randomized controlled trial (RCT)
with adequate power and appropriate follow-up

Table 5.1 Examples of outcome measures used in cost-effectiveness analyses in mental health

Clinical area Outcome measure

Schizophrenia

Schizophrenia (PANSS) [19]

Investigators Assessment Questionnaire (IAQ) [21]
Global Assessment of Functioning [22]

Depression Beck Depression Inventory [24, 25]

Hospital Anxiety Depression Scale (HADS) [28]
Cornell Scale for Depression in Dementia (CSDD) [30]
General Health Questionnaire, 28-item version

(GHQ-28) [32]

Time to relapse (using the Structured Clinical Interview

for DSM Disorders) [34]
Dementia

(QOL-AD) [40]

The Alzheimer’s Disease Assessment Scale — Cognition

(ADAS-Cog) [43]

Substance abuse Addiction Severity Index (ASI) [44]

Days of abstinence (using the Global Appraisal of

Individual Needs [GAIN]) [46]

Longest duration of abstinence (based on laboratory

sampling)
Suicide

Clinical Global Impressions scale (CGI) [17]
Positive and Negative Syndrome Scale for

The Neuropsychiatric Inventory (NPI) [36]
Cohen-Mansfield Agitation Inventory (CMAI) [38]
Quality of Life in Alzheimer’s Disease measure

Beck Scale for Suicide Ideation [49]

Studies using the measure
King et al. [18]
Priebe et al. [20]

King et al. [18]

Hastrup et al. [23]

Hollinghurst et al. [16]; Kuyken
et al. [26]; Maljanen et al. [27]
Romeo et al. [29]

Banerjee et al. [31]

Woods et al. [33]

Kuyken et al. [26]; Kuyken et al.
[35]

D’Amico et al. [37]

Chenoweth et al. [39]

Woods et al. [33]; D’ Amico et al.
[41]; Orgeta et al. [42]

D’Amico et al. [41]; Orgeta et al.
[42]

McLellan et al. [45]

McCollister et al. [47]; McLellan
et al. [45]

Olmstead et al. [48]

van Spijker et al. [50]
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duration, health effects can be recorded on an
individual patient basis and can later be causally
attributed to the treatment. Adequate randomiza-
tion across treatment and control groups ensures
that other characteristics that might cause differ-
ences in effectiveness (confounders) are equally
prevalent in both groups. An RCT can also record
resource use by individual patients, after which
average costs and effects can be calculated [51].
However, RCTs can be costly to carry out and
take a long time to complete. Further, depending
on the nature of the trial, the outcomes are the
products of treatment regimens conducted in
ideal circumstances to assess whether the treat-
ment can work. Such trials are unlikely to be
fully representative of the costs and outcomes of
day-to-day clinical practice. This difference
between efficacy and effectiveness needs to be
considered carefully when relying on RCTs for
CEA. More pragmatic RCT designs test the
effectiveness of a treatment within routine clini-
cal practice settings [52], for instance, by avoid-
ing the imposition of rigid inclusion and exclusion
criteria to reflect the real-world patient popula-
tion who would receive the treatment. An exam-
ple of a pragmatic trial in the mental health field
is a pharmacological trial comparing classes of
antipsychotic medications for people with
chronic schizophrenia [53-55]. It is also impor-
tant to make sure that the control group actually
represents the “do nothing” option that is imple-
mented in a particular setting, and that the addi-
tional benefit of a program is not overestimated
or underestimated by comparing it to an irrele-
vant alternative (see also Sect. 5.2.4). Alternative
study designs such as observational cohort stud-
ies have been advocated on the grounds that they
can be carried out without the strictures imposed
by randomization that may limit the generaliz-
ability of findings [56]. Observational studies
provide information on the effectiveness of inter-
ventions and are important bases for CEAs.
Attributing the outcomes of controlled but not
randomized studies to the intervention of interest
can, however, be affected by confounding due to
a lack of random assignment of patients to treat-
ment and control groups. Selection bias has tradi-
tionally been a weakness of these designs, but

alternative approaches involving statistical methods
for creating “synthetic control groups” are coming
into use [56].

When experimental studies are not feasible
because of financial, practical, or sometimes even
ethical concerns, modeling can be an alternative
basis for economic evaluation analyses [57] ((see
Chap. 7). Models can be used to project the evo-
lution of a condition in a population, based on a
combination of available insights obtained from
published estimates. A model allows a simplified
depiction of possible consequences resulting
from different treatment choices or events. Two
popular techniques are decision trees [58], gener-
ally used for acute events, and Markov models
[59], mostly used to synthesize events that require
a longer time frame, as is often the case in mental
health.

5.2.3 Discounting

It is important that the time frame considered in
an evaluation is long enough so that it captures all
relevant aspects of the alternatives under evalua-
tion. But costs and outcomes may occur on sepa-
rate time scales. In economic evaluation, it is
standard practice to revalue costs and effects,
depending on whether they occur at more distant
or more proximate moments in time. The “present
value” (PV) represents the contemporary value of
a cost or outcome X occurring n years from now,
depreciating at a yearly discount rate of r:

X

PVO=1y

Discounting can be contentious, especially
when applied to health outcomes [60]. When it
comes to costs, there are convincing reasons to
account for time preference. First, the future is
uncertain; various catastrophic events might
occur that would invalidate projected future
costs. Second, a sum of money at our disposal
now can be invested and generate a larger amount
later. If we were to pay a cost in the future but
need to account for it now, we would only need to
pay a fraction of it. Third, if people are wealthier
in the future than they are now, a sum of money at
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current prices would represent a smaller propor-
tion of the funds available later. Fourth, as addi-
tional units of income will at some point lead to
decreasing marginal levels of utility, the relative
sacrifice of that cost (its opportunity cost in terms
of consumption of the forgone alternative) will
likely be lower in the future. And fifth, people
tend to have an innate pure time preference (or
bias) for the present over the future. We prefer to
enjoy life now and to pay later.

Whether these arguments for discounting costs
also hold for discounting health outcomes is less
clear. Health seems to be a normal (or even luxury)
good, rather than one of necessity: as our income
grows, we are likely to attribute higher values to
extra health gains. Moreover, we cannot invest
health over time like we can with money. And a
pure time preference may be less pronounced for
health than for costs (becoming sick now or in 10
years vs. paying a cost now or in 10 years). On the
other hand, health, as with money, arguably has
decreasing marginal utility over time: an 85th year
may be less valuable than a 65th one. Whether the
extra gains from years lived in more prosperous
times outweigh the decreased marginal utility of
greater longevity is an open question. Also, not
applying a discount rate for health gains while dis-
counting costs can create problems of inconsis-
tency and could lead to counterintuitive results.
Every program seems better the longer it is post-
poned into the future (as costs would be discounted
but health effects would not). And some interven-
tions (e.g., disease eradication programs) have
benefits that last indefinitely. Refraining from dis-
counting these benefits would lead us to overinvest
scarce resources in such programs. Last, plenty of
empirical evidence shows that people de facto dis-
count health gains in practice, for example, smok-
ers who prefer short-term pleasure to long-term
health.

Discounting can have a substantial effect
when interventions aim to generate lasting and
long-term effects, which is often the case in men-
tal health programs. Most guidelines propose
using a well-defined discount rate for costs and
often a smaller one for health effects, but recom-
mend presenting results with different rates as
well [e.g., 61, 62].

5.2.4 Analytical Methods

5.2.4.1 Cost-Effectiveness Ratios
Combining (discounted) costs and effects, we
can derive an average cost-effectiveness ratio
(ACER), a marginal cost-effectiveness ratio
(MCER), and — most often reported — an incre-
mental cost-effectiveness ratio (ICER).

The ACER expresses the total costs of an
intervention per achieved health outcome, as
compared with a baseline situation, which in
many cases would be the current situation (usual
care):

Cost intervention A

ACER, =
* Effects intervention A

The MCER expresses the changes in cost and
effect within one program when it is expanded in
scale (e.g., an education program that is rolled
out in two regions instead of one). If the size of
program is flexible, the MCER can give a useful
indication of the economies of scale that can
occur, which is informative in finding the optimal
level of program provision:'

Cost intervention A at scale Q
+1 - Cost intervention A at scale Q

MCER, =
‘o Effect intervention A at scale Q

+ 1 — Effect intervention A at scale Q

The most common form of expressing the
results of an economic evaluation is the ICER,
comparing the costs and effects of the two most
relevant interventions under evaluation. The
ICER gives an indication of the extra (or incre-
mental) cost of one program for the extra effect it
generates over another:?

Costs intervention A — Costs intervention B
ICER , .=

AvsB T

Effects intervention A — Effects intervention B

!Strictly speaking, the “marginal” value of a variable is its
rate of change (first derivative) with respect to quantity.
This is equivalent to the formula provided if Q is suffi-
ciently large.

*Note that when we are evaluating only one intervention
and the comparator intervention is the “do nothing”
scenario, the ICER is the same as the ACER.
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Fig.5.1 The cost-effectiveness plane

ACERs, MCERs, and ICERs can be repre-
sented on a “cost-effectiveness plane,” represented
in Fig. 5.1. The plane has four quadrants, corre-
sponding to the four main possible outcomes of
CEA. An intervention can be more costly and lead
to fewer health gains than another one (quadrant
NW); in this case the “do nothing” strategy is rep-
resented in the origin O. If so, the new intervention
is said to be “dominated” by the other one (so we
should do nothing). Conversely, if the new inter-
vention is less expensive but leads to better out-
comes, it is said to be “dominant” over the other
strategy (quadrant SE). More difficult questions
arise when one intervention is both more expen-
sive and more effective than the other (quadrant
NE). In that case we need to judge whether paying
more for better outcomes is “worth it.” Similarly, if
an intervention is less costly but also less effective
than the alternative, are the cost-savings worth the
health losses (quadrant SW)? The question “is it
worth it?”” can only be answered when we have an
estimate of the maximum monetary value of the
health effect in question, for example, a societal
willingness to pay per health effect (represented in
Fig. 5.1 by the dashed line through the origin; see
also Sect. 5.3).

Analysts need to be cautious when interpret-
ing cost-effectiveness ratios (CERs) with regard
to whether the ratio represents the most relevant
information. Several implementable strategies
may be available, and not all ICERs are ulti-
mately meaningful. Figure 5.2 illustrates the dif-
ferent types of CERs and how to exclude
irrelevant ones. The slopes of all lines connecting
the points are all CERs. The slopes of the lines
starting from the origin (the “do nothing” strat-
egy) represent the ACER of each strategy,
indicating how much the average gain in effect
would cost in each strategy. A’ is intervention A
scaled up by one unit. The dotted line connecting
intervention A and A’ represents the MCER of A’
versus A, and doing this for the entire range of
possible output levels provides information about
the optimal level of program provision for A. In
this case, the slope between A and A’ is smaller
than the one between O and A, indicating econo-
mies of scale: the same health effect can be
offered at a lower unit cost, for instance, because
of the fixed costs of starting up the program.
When several programs are available (A, A’, B,
C, D, and X)), the analyst must plot the costs and
outcomes on the cost-effectiveness plane and
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Fig.5.2 Cost-effectiveness
ratios of different strategies

eliminate those strategies that are dominated. In
this example, interventions A, A’, X, and C are
all dominated by B and D. A, A’, and X are
“strictly dominated” by intervention B (i.e., B
leads to better health outcomes at a lower cost). C
is dominated by extension (“extended domi-
nance”’) because the combination of strategies B
and D is more cost-effective than C and leads to
better health outcomes. The rationale for
extended dominance is that a decision maker who
is willing to pay the dominated CER of C can
better pay the lower CER of implementing B
combined with D, which leads to more health
effects. The figure also illustrates how easy it can
be to misrepresent the efficiency of a program by
comparing it with the wrong comparator. An
ICER that compares a new intervention A to an
obsolete and irrelevant comparator X may make
A appear favorable (the slope of the dotted line
connecting both points is lower than the slope of
the dashed -cost-effectiveness threshold line
through the origin), but in fact both strategies A
and X are dominated. In Figure 5.2, the relevant
ICERs to be reported and considered by the deci-
sion maker are B versus O and D versus
B. Compared with the threshold, B versus O is
clearly cost-effective, whereas D versus B is not.
In general, the intervention with the smallest
slope is the most cost-effective one and should be
implemented first, followed by the one with the

ACosts
A s NE
D
AEffects
SE

smallest slope starting from that intervention
onward, and so on.

Note: The slope of the lines in Fig. 5.2 are all
CERs. Average CERs represent the cost per
health effect achieved by a program (e.g., the
slope of OA). Marginal CERs represent the
change in cost-effectiveness when the scale of a
program is varied (e.g., AA’). Incremental CERs
represent the extra cost per extra health effect of
one program versus another (e.g., OB or DB). An
ACER is a particular case of an ICER (i.e., a
comparison with the “do nothing” scenario)

5.2.4.2 Net Benefits

Some studies prefer to express cost-effectiveness
results as “net benefits” rather than as ICERs
because the latter is a ratio instead of a single num-
ber, which has a number of analytical disadvan-
tages and is more difficult to interpret. For instance,
as a ratio, the ICER does not give an indication of
the scale of the programs being considered. Also,
ICERs falling in the southeast and northwest quad-
rants of the CE plane (Fig. 5.1) will have the same
(negative) sign, although we would want to adopt
the former (more effective/less costly) intervention
but not the latter (less effective/more costly).
Moreover, for statistical analyses, net benefits can
be easier to work with than ICERs. Net benefits
incorporate the threshold willingness-to-pay value
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for a gain in health outcome (to which CERs other-
wise need to be compared in order to assess whether
they are too expensive). Net benefit is calculated by
subtracting the incremental costs of the programme
(AC) from the monetary equivalent (WTP[E]) of
the achieved incremental health gain (AE) it would
generate. A value above zero indicates a net gain,
and a negative value indicates a net loss.

Net benefit = WTP(E)* AE — AC

The net benefit approach resembles CBA,
which also expresses both costs and effects in
monetary values. CBA (see Chap. 4), however,
typically allows the patient to do the valuing of
the health effects, whereas net benefits usually
represent a valuation of health gains by the gen-
eral public (welfarism vs. extra-welfarism; see
Chap. 9). If so, CBA implies an overall valuation
of all the specific consequences of the program
(including highly particular effects on individual
patients’ quality of life, such as improved social
life; ability to work, parent, participate in sports;
and the degree to which these particular aspects
matter to a patient), whereas net benefits based
on social valuations only provide generic values
for the particular health consequence that was
measured.

5.2.5 Uncertainty

A combination of inputs on costs, outcomes, and
probabilities leads to a point estimate of the
incremental cost per outcome of one intervention
versus another (as illustrated in Fig. 5.1). But the
accuracy of this estimate depends on the degree
of uncertainty that is embodied in the underlying
observations and calculations, and it would be
misleading not to report this uncertainty in the
final results.

Three sources of uncertainty can be distin-
guished [61]. The first is parameter uncertainty:
uncertainty in the input variables that are used.
This is mainly the result of sampling and mea-
surement error, in that the observed estimates are
at best only an approximation of the “real” value
of a parameter. Second, there will be structural
uncertainty, related to uncertainty in the model-

ing approach or the trial design. For instance, are
any disease outcomes ignored in the model or the
trial? Are disease outcomes or treatment out-
comes really independent, as is assumed in the
analysis, or do different arms of the trial or
branches of the decision tree in reality interact?
And finally, there is methodological uncertainty.
Are the methods used in the CEA sufficient to
measure the costs and outcomes of an interven-
tion? For instance, is the outcome chosen the
most relevant for measuring health gain in a par-
ticular area? Is it sensitive enough to reflect
meaningful changes in outcomes? Do discount
rates represent social time preferences? Should
indirect costs be considered and, if so, how? This
more general type of uncertainty about how to
measure the efficiency of an intervention cannot
easily be solved and is most relevant to the cor-
rect interpretation of the results (see Sect. 5.3).

The effect of parameter and structural uncer-
tainty can mostly be analyzed via ‘“sensitivity
analysis” (see Chap. 7), exploring the impact on
the estimated CER of making different assump-
tions in terms of models and parameters.
Structural uncertainty can be addressed by
exploring the effect of different model structures.
Parameter uncertainty can be dealt with by
changing the value of particular inputs. In uni-
variate, deterministic sensitivity analysis, alter-
native values are used for an individual key model
parameter (e.g., the price of a drug). In multivari-
ate, deterministic sensitivity analysis, the effect
of changing many assumptions at the same time
is explored (also called a “scenario analysis”).
These alternative values are still determined by
the analyst.

In probabilistic sensitivity analysis, statistical
distributions are added to variables from which
random values are drawn (e.g., 10,000 random
picks). These iterations lead to a “cloud” of cost-
effectiveness estimates (10,000 estimates) across
the four quadrants of the CEA plane, which gives a
general indication of the location of the “real”
ICER, given the statistical distributions of the vari-
ables used. The magnitude of this cloud indicates
the extent of the uncertainty that is embodied in the
ICER. It also shows whether mainly outcomes or
costs are uncertain, or both. Figure 5.3 illustrates
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Fig.5.3 Cost-effectiveness clouds

this. In panel A, costs and effects are equally uncer-
tain. A cloud resembling a horizontal ellipse (panel
B) indicates that the variation in outcomes is
greater than the variation in cost estimates. In panel
C, effects are more certain than costs. Costs and
effects can also be correlated. Panel D represents a
situation where costs and effects are equally uncer-
tain but positively correlated.

Sensitivity analysis can be used to identify the
main drivers of the results and the inputs for
which further research can reduce uncertainty.
For instance, it can demonstrate that the most
influential variable in the cost-effectiveness of an
antidepressant is the effectiveness of the drug in
the patient group younger than 60 years of age.
Consequently, those who interpret the CEA need
to judge the certainty of the particular value of
that parameter that was used in the study. If there
is substantial uncertainty about this estimate, an
additional “value of information analysis” (VOI)
can be performed to establish the monetary value
of acquiring additional information (i.e., cer-
tainty) on that specific parameter, which can con-
sequently be compared with the extra research
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cost of obtaining it [62, 63] (see Chap. 7). VOI
can be used to aid decision makers by demon-
strating how much it would cost to reduce the
uncertainty surrounding the resource allocation
decision (e.g., by increasing the sample size), and
whether the cost is worth incurring, versus mak-
ing that decision on the basis of the presently
available information [64]. For an example of the
use of VOI in the mental health field, see the
work by McCollister and colleagues [47].

A convenient way to graphically represent
the uncertainty involved in an ICER is the “cost-
effectiveness acceptability curve” (CEAC), which
is illustrated in Fig. 5.4. CEACs are a different
way of representing cost-effectiveness clouds and
visualize, for every willingness-to-pay threshold
per outcome gained, the proportion of ICER esti-
mates that would fall below that threshold; put
another way, CEACs show the probability that the
net monetary benefit is greater than zero at each of
a range of potential willingness-to-pay values.
This point is illustrated in Fig. 5.4, where 50% of
the estimated ICERs of one intervention over
another lies below the threshold willingness-to-pay
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value of £30,000. This means that a decision
maker has a 50% chance that the intervention will
offer good value for the money and a 50% chance
that it will be too expensive, relative to that spe-
cific threshold value.

To conclude this section, most countries have
developed practical guidelines for analysts on
how to handle the technical assumptions and con-
troversies related to quantifying costs, effects,
uncertainty, and results [65, 66].

5.3 Interpretation

Once presented with the results of a CEA, a deci-
sion maker is faced with the task of assessing and
interpreting the evidence at hand. The decision
maker must assess the quality and also the use-
fulness of the evidence. We address these issues
in turn.

First, what is the quality of the study in
assessing the real “value for money” of the inter-
vention? Is uncertainty properly accounted for?
Are the options under evaluation clearly defined
and described? Are differences in reported costs
and effects between interventions fully attribut-
able to the interventions or also to unreliable or
invalid methodologies, which is less desirable?
Are important categories of costs neglected? As

£ 30000
Willingness to pay per health effect

mentioned, economic evaluations of mental
health interventions may be particularly sensi-
tive to the perspective adopted in the analysis,
and an atypical cost profile often occurs in men-
tal health. Such broader costs can be estimated,
but often with a degree of uncertainty. Are all
relevant outcomes captured? CEA uses specific
effect measures that may focus on only one
aspect of an illness and neglect other important
outcomes. It may also fail to capture the adverse
effects of a treatment.

Second, assessing whether an intervention is
cost-effective (i.e., it is “worth it”) requires a
benchmark — a cost-per-effect threshold — that
distinguishes health benefits that come at a “rea-
sonable” cost from those that are excessively
costly. Benchmarks or threshold values for a life
year in full health (a QALY) exist in several
countries, but typically not for condition-specific
health outcomes. This immediately brings us
back to the main weakness of CEA in providing
information on efficient resource allocation. CEA
allows assessments of efficiency at a local level,
within the budget available for a condition or to
achieve a particular outcome. But ultimately, a
more general idea of the value of one particular
type of effect (e.g., one depressive episode) in the
overall picture of health and well-being is still
required to assess whether costs are acceptable.
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How many other health gains, products, or ser-
vices is a society willing to give up for a gain in
one particular mental health outcome? This limi-
tation of CEA is relevant in the context of mental
health, where there remains a major challenge to
obtain funding that is proportionate to the disease
burden associated with mental health disorders.
Mental health interventions are often seen by
policymakers as less important than physical
health interventions, as the prevailing conception
of health and sickness is still predominantly a
biomedical one. CEA, constrained to particular
mental health specialties, cannot address issues
of allocative efficiency across the wider spectrum
of healthcare specialties.

Last but surely not least, an efficient alloca-
tion of the available resources will maximize
achievable health effects under budget con-
straints. But this outcome is not necessarily the
most desirable one from a social or an ethical
perspective. It does not acknowledge the rela-
tion of health programs with other important
objectives of healthcare, including tackling
health inequities; promoting respect for indi-
vidual autonomy, dignity, and patient prefer-
ences; personal responsibility; solidarity with
the worst-off groups in society; or even bio-
ethical considerations about the moral desir-
ability of particular technologies [67]. There
may be good reasons why a less efficient pro-
gram still deserves funding, or why an efficient
strategy is not desirable. However, CEA would
indicate that accommodating and upholding
other ethical values would come at a higher
opportunity cost. This point is discussed in fur-
ther detail in Chap. 10.

5.4  Conclusion

CEA is of most use in situations where (a) a bud-
get holder needs to make allocation decisions
among a number of options within a particular
clinical field (or has “ring-fenced” money to
spend), and (b) there is a clear measure of
success. It is increasingly used to complement
evidence of the efficacy and effectiveness of
interventions in order to demonstrate that the

costs of an intervention are also proportionate to
the gains achieved. In the context of mostly fixed
and pressurized healthcare budgets, these consid-
erations of efficiency become increasingly rele-
vant. Given its increasing effect on
decision-making, it is important that individuals
who work in the field of mental health policy are
familiar with the primary components and
assumptions of CEA, the complexities inherent
to the methodology, and the particular challenges
that occur when it is applied to the context of
mental health.

Key Messages

e CEA compares the costs of implementing
a mental health program with its achieved
outcome. In contrast to CBA or CUA, this
outcome is defined in terms of natural
units that are specifically relevant to a
particular disease area.

* CERs provide an indication of the effi-
ciency of resource allocation within a par-
ticular disease area. What do competing
programs cost per health effect achieved?
Or, vice versa, per amount invested in a
program, how much improvement in
health effects can be “bought’?

e Results are sensitive to the costing perspec-
tive that is adopted and to whether all rele-
vant costs are considered. As atypical cost
patterns may emerge in mental healthcare,
this is an important point to highlight.

* Cost-effectiveness estimates embody
large uncertainties, but methods exists
to account for these. The quality of a
study can often be judged by the extent
to which this uncertainty is dealt with.

* Cost-effectiveness estimates provide
useful but nonetheless complex infor-
mation to an already difficult decision-
making process, and they do not “make
decisions.” To avoid oversimplification,
attention must be paid to the correct nor-
mative interpretation of study results.
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Abstract

Cost-utility analysis (CUA) has become widely used, particularly in the
United Kingdom, compared with other techniques within cost-effectiveness
analysis. CUA uses metrics such as the quality-adjusted life year (QALY)
to assess the effectiveness of an intervention compared with an alternative.
The QALY accounts for mortality (life years) and morbidity (severity of a
state) in a single metric; the quality adjustment is based on stated prefer-
ences (also referred to as utility weights) that can be obtained from patients
or the general public using preference elicitation techniques. For trial-
based evaluations, preference-based measures have been developed to
assess effectiveness and to elicit QALY's. Once the costs and QALY s for a
study have been established, incremental cost-effectiveness ratios (ICERs)
can be used as part of a decision rule whereby an ICER threshold (or
league table) is set to inform decision makers about the potential compara-
tive cost-effectiveness of an intervention. Within this chapter, extra-
welfarism as the conceptual basis for CUA and reasons for the use of
stated preference to represent utility weights are described. Preference-
based outcome measures and how they are used as part of cost-per-QALY
analysis are also described; disability-adjusted life years are also consid-
ered. How ICERs, thresholds, and league tables can be used to inform
decision-making is also introduced. Throughout this chapter, examples
within the context of mental health are used. A final section is dedicated to
specific implications of using CUA for evaluating mental health interven-
tions and aspects to consider as CUA evolves.
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Key Points Summary

e CUA for economic evaluation is evolving
within the remit of extra-welfarism.
These methods have practical and con-
ceptual implications.

* This chapter describes relevant evalua-
tive outcomes, methods for interpersonal
comparability, sources of valuing out-
comes, and weighting outcomes.

* Conceptual issues include who should
value the severity of a condition (the
patient or the general public) and impli-
cations of using the quality-adjusted life
year or disability-adjusted life year.

e Practical issues include using preference-
based measures and how decision-mak-
ing could be informed by a central
threshold amount or league tables.

e Examples will be given in a mental
health context, and a final section is ded-
icated to specific implications of using
CUA in the context of mental health.

* Topics maybe simplified for descriptive
purposes; however, references are pro-
vided and are recommended for further
reading around complex topics.

Introduction and Overview
of Cost-Utility Analysis

6.1

Economic evaluation techniques such as cost-
utility analysis (CUA) have become widely used,
particularly in the United Kingdom, compared
with other techniques within cost-effectiveness
analysis (CEA; see also Chap. 5). CUA is
regarded as a subtechnique of CEA whereby the
outcome is still measured in natural units (such as
health benefits); however, these natural units are
utility-weighted to provide a “quality adjust-
ment” to the natural outcome of interest.
Cost-utility studies have relied largely on a
single metric of these natural outcomes while
accounting for a utility-weighted quality adjust-
ment, referred to as the quality-adjusted life year
(QALY). The QALY acts as a single end point to

assess the “effectiveness” of a new interven-
tion compared with an alternative, for cross-
comparison across different interventions.
Alternatives such as the disability-adjusted life
year (DALY) have been promoted in situations
where the QALY may not be deemed suitable for
the relevant outcome being assessed, it is not pos-
sible to elicit the QALY, or it is not the outcome of
interest for the decision makers or commissioning
group. The DALY is briefly described later in
comparison to the QALY, but “cost-per-QALY”
analysis dominates the focus of this chapter.
CUA and CEA are identical when accounting
for costs, and it is mainly the metric of effective-
ness that differs between the two approaches for
economic evaluation. In general, CEA is deemed a
more sensitive method for evaluating health out-
comes because the outcome of interest is usually
associated with the primary outcome of the study
(e.g., cost per life years saved, cost per disability
day avoided, cost per adverse event avoided).
CUA has gained popularity because the outcome
can be single or multidimensional, is usually
generic rather than condition or program specific
for comparability between evaluations, and can
account for a quality adjustment of the relevant
outcomes rather than assuming equal weight
between outcomes [1, 2]. This has led to the debate
that a “QALY is a QALY is a QALY —or is it?”
[3], which is a discussion about whether the QALY
can used to compare effectiveness across multiple
studies focused on different health conditions or
technologies. The cross-comparability aspect of
the QALY is what has made the QALY useful
when informing decision makers about resource
allocation (i.e., which new interventions to
finance) across the whole healthcare setting.
However, the use of the QALY for assessing the
effectiveness of interventions has its conceptual
and practical advantages and disadvantages, which
are discussed within this chapter in the context of
mental healthcare. It is worth noting that utility
weights are required for the practical implementa-
tion of the QALY. These utility weights for a trial
have traditionally been obtained from the
EQ-5D-3L [4], although in theory any preference-
based measure could be used. Utility values could
also be obtained directly using a preference elicita-
tion task (see Chap. 3) or even from the empirical
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literature (this aspect is described in Chap. 7 as part
of economic modeling).

As an overview of the content of this chapter,
first a distinction will be made about the concep-
tual basis of what “utility” is in the context of
CUA and how it relates to other interchangeably
used terms of preference and value. Once the
reader is familiar with preference and utility as
concepts, an overview of extra-welfarism is
described as a conceptual framework that under-
pins the use of CUA. This chapter then focuses
on the conceptual basis of using utility weights
for allocative decision-making, how these
weights can be sourced (such as from patients or
the general public), and how this has implications
for economic evaluation in the context of mental
health. This chapter then focuses on the practical
aspects of CUA. This includes the use of
preference-based measures for assessing health-
related quality of life, how preference weights
are used in the quality adjustment of the QALY,
how the QALY and DALY compare (the DALY
as a metric and its calculation are also described),
and how CUA is used for informing decision-
making through the use of decision rules (such as
thresholds and league tables). A final section fea-
tures a more specific discussion about the use of
CUA in the context of mental health and some
key aspects the reader may want to be aware of as
CUA evolves. For descriptive purposes, some
aspects may be oversimplified, but references are
provided to allow the reader to explore these
aspects in more detail as required.

6.2 Preference, Utility, and Value

Utility has a number of distinct meanings, and as
part of classical utilitarianism(see Chap. 1) has
been described as a metric that represents “happi-
ness” [5-8] and fulfillment of desires [9-12] (see
Chap. 1). In the case of the extra-welfarist per-
spective of welfare economics, which dominates
current healthcare decision-making, a more
prominent description of utility could be “satis-
faction of preference.” The terms utility, prefer-
ence, and value have been used interchangeably
by authors in the past and have therefore caused
some confusion. These terms do have specific

Box 6.1 Quick Definitions of Preference,
Utility, and Value

e “Preference is an umbrella term that
describes the overall concept; utilities
and values are different types of prefer-
ence” ([2] p. 143).

e Utility is associated with “expected util-
ity” theory, whereby people take into
account the uncertainty of the option(s)
in the decision-making process. Uncer-
tainty can be introduced into a situation
when the individual making the decision
does not have perfect information about
all options presented to them.

* By contrast, values are certain options,
and therefore uncertainty is removed
from the decision-making process.

meanings, as described in Box 6.1, whereby
“uncertainty within decision-making” is a key
difference between utility and value.

The healthcare market is typically character-
ised by imperfect information, and so uncertainty
exists around decision-making. For example, a
patient may be diagnosed with a mental health
condition such as schizophrenia or depression,
but the choice of healthcare and/or medication is
recommended by a clinician, and future progno-
sis can, to a certain extent, be uncertain both for
the patient and clinician.

In this context, it is Von Neumann—
Morgenstern (vNM) utility theory (the axioms of
which have been described by Torrance and
Feeny [13]) that is of interest in healthcare
decision-making; this theory captures behavior
under conditions of uncertainty and is different to
other theories of utility [2, 13]. The vNM utility
theory is better described as an economic theory
of rational decision-making under conditions of
uncertainty, rather than neoclassical theories of
utilitarianism that focus on happiness or fulfill-
ment of desires. The axioms that form the basis
of vVINM utility theory provide a normative model
by which people ought to make decisions in the
face of uncertainty as a rational decision maker,
and it is therefore used as a conceptual basis for
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describing decision-making under conditions of
uncertainty, rather than representing real-life
decision-making within the market for health-
care. Preference is extensively used in reference
to vNM utility (Von Neumann and Morgenstern
referred to the preference measures associated
with their utility theory as “utility,” resulting in
the interchangeable use in terms) and provides a
description that fits in well with concepts, meth-
ods, and techniques used in the extra-welfarist
framework and healthcare decision-making. For
example, measures that include a “quality adjust-
ment” in their scoring algorithm that are designed
specifically for the purpose of CUA are referred
to as “preference-based” or “utility-weighted”
measures, indicating the interchangeable use of
terms between utility and preference when
describing CUA.

Methods to elicit preferences have already
been described in Chap. 3. If these methods elicit
what could be defined as utility or a value depends
on whether an uncertain option has been made
certain (thus eliciting a value for a state) or
whether the option remains uncertain when the
preference is elicited for the state (thus eliciting a
utility for the state). In reality, only the standard
gamble (SG) method elicits a preference under
conditions of uncertainty and so elicits what
could be described as utility. Methods that require
a scale (such as a rating scale or visual analogue
scale) or require a choice to be made (such as the
time-trade off [TTO] method, discrete choice
experiments, or best-worst scaling) all make an
uncertain option certain in their design and so
elicit a value, not utility. For the purpose of pro-
gressing through this chapter, it is important to
note that among modern methods used in the
overall design of CUA, utility refers mainly to a
metric of a preference for a particular state in
the case of QALY analysis (the DALY is not
preference-based), and does not adhere to its
actual definition of utility as would be classified
within utilitarianism, welfarism, or even vVNM
utility theory. For this purpose, utility weights are
also referred to as preference weights within this
chapter, although preference weight is perhaps
the more accurate description, even if utility
weights are still often referred to in the empirical

literature. The term utility is also used for name’s
sake when referring to CUA as a different method
of economic evaluation compared with CEA, as
described in Chap. 5.

Extra-Welfarism:
A Framework for Healthcare
Decision-Making and CUA

6.3

Welfare economics uses microeconomic tech-
niques to evaluate well-being in order to measure
various aspects of efficiency within an economy.
The welfarist approach to welfare economics is
an important concept underpinned by economic
theories about how resources are allocated across
members of society (see Chaps. 1 and 4). How-
ever, as neoclassical theories of welfare econom-
ics and the market have progressed, so has the
conceptual basis about how resources should be
allocated, how decision-making should occur,
and how data to inform these decisions should be
generated practically. The extra-welfarist frame-
work was developed in response to the limitations
of welfarism when making allocative decisions
alongside policy objectives, when an efficient
outcome is not always the socially desired
outcome [14].

The framework of extra-welfarism has been
the dominant conceptual basis of welfare eco-
nomics in modern healthcare decision-making
and for informing the design of CUA [1, 2].
Extra-welfarism as a conceptual framework has
historically been misinterpreted, perhaps because
of a lack of a single definitive definition of the
extra-welfarist framework, but more recently the
framework has been described by Brouwer et al.
[15] based on four key aspects for assessing and
informing resource allocation. Extra-welfarism is
best described when compared with welfarism,
as it is key aspects of welfarism that extra-
welfarism wishes to transcend in order to aid
decision makers (although some have described
extra-welfarism as “non-welfarsim” because it is
suggested to lack a solid basis within economic
theory to support its framework). Extra-welfarism
in comparison to welfarism is therefore described
within Table 6.1.
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Table 6.1 A simplified overview of welfare economics, welfarism, and extra-welfarism

Welfare economics and welfarism”

Utility maximization — individuals are able to
comprehensively rank their set of options and choose
that option that gives them the highest level of utility.

Consumer sovereignty — individuals are the best and
only judge of what is in their best interest.

Consequentialism — all judgements should be based
entirely and exclusively on resulting effects (outcome),
and behavior and process should be ignored.

Social welfare — resources should be reviewed only on
the basis of the utility levels reached by an individual,
the aggregation of which represents social welfare.

Extra-welfarism

Relevant outcome(s) — extra-welfarism allows for the use
of outcomes other than overall utility to be the objective
goal for policymakers; for example, focusing on specific
outcomes such as health, well-being, or capability.
Interpersonal comparability of relevant outcomes — it is
possible to compare characteristics of individuals against
those of other individuals, for example, health, disability,
and ability to function.

Source of valuation of relevant outcomes — the use of
different sources of valuation other than the individual,
such as proxies or expert opinion.

Weighting of relevant outcomes — it is possible to weight
different outcomes to account for a variety of equity
considerations, such as age or productivity.

“Note: This restriction on the source and nature of valuation has been labeled as “welfarism” [15], also referred to as the
welfarist approach to welfare economics (see Chaps. 1, 4, and 9)

The four key points used to define extra-
welfarism in Table 6.1 compose a relatively sim-
plistic view of the extra-welfarist framework;
however, these four aspects do form much of the
conceptual basis for CUA, and the first key aspect
(“relevant outcome[s]”) is important for both
CUA and CEA: both rely on the conceptual basis
that the “effectiveness” of an intervention should
be judged based on the relevant outcome from the
intervention. This had predominately been based
on health outcomes within CEA and CUA,
although well-being and capability (see Chap. 9)
have both started developing as other potential
relevant outcomes for assessment [14, 16-18].
The other three key aspects set out the connection
between the extra-welfarist framework and the
development of CUA, as well as some key differ-
ences between CUA and CEA.

The second key aspect, “interpersonal compa-
rability of relevant outcomes,” suggests that it is a
necessity that relevant outcomes can be com-
pared between individuals. This is important for
resource allocation because it may not always be
transparent to whom or within what healthcare
sector funds should be allocated, but this decision
needs to be made within a finite fixed healthcare
budget. These decisions often affect people at an
individual level (i.e., an opportunity cost exists
between individuals receiving a new treatment
compared with keeping current care or funding

an alternative intervention when any treatment
option cannot benefit all individuals in a society).
Individuals should be compared based on the
relevant outcome from a healthcare intervention
(although other equity considerations can be
accounted for within the extra-welfarist frame-
work; see key point 4 in Table 6.1, “weighting of
relevant outcomes”), but this needs to account for
marginal benefit and be transparent for all levels
of illness severity or health-related quality of life,
not just based on who lives and who dies — the real-
ity of the matter is that for many health conditions
the outcome from an intervention is not a matter of
immediate life or death, but rather a change in feel-
ing “bad” to feeling “good,” or even feeling “bad”
to feeling “less bad,” and this needs to be accounted
for transparently in the decision-making process.
Preference weights have become the basis for such
decision-making within CUA. These weights could
be elicited from the general public or from patients
(or even expert opinion) per the basis of the third
key point listed in Table 6.1: “source of valuation
of relevant outcomes.”

The fourth key point, “weighting relevant out-
comes” other than preference weights for health
states, such as weights to account for equity con-
siderations like age or productivity, are described
briefly within this chapter (mainly in reference to
DALYs). A discussion about equity consider-
ations is included in Chap. 8.
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6.4 Source of Preference
Elicitation for Outcome
Assessment

Metrics of effectiveness for use with CUA need
to be preference-based, such as within the quality
adjustment of the QALY [1, 2] (the QALY is
described in more detail in Sect. 6.6). These pref-
erences can be elicited using various techniques
such as SG or TTO. However, note that not all
elicitation techniques have been described as
eliciting preferences (such as the person trade-off
(PTO) technique used for the DALY) (see Chap. 3).
The elicited preferences can be included in the
tariff score of outcome measures (also described
as multiattributed tools in Chap. 3), and these
measures are then referred to as preference-based
outcome measures. Some preference-based out-
come measures are described in Sect. 6.5.

Anthony Culyer [19], a modern father of
Health Economics, suggests that two simultane-
ous demands exist for healthcare: that of the indi-
vidual and that of the rest of society. Two potential
sources for preference elicitation are available
when valuing outcomes: the patient or the gen-
eral public (expert opinion could also be used,
but for descriptive purposes this option is not dis-
cussed here). How outcomes are valued directly
affects the information provided to decision mak-
ers via CUA. For example, consider that prefer-
ences are measured on a score of O to 1, where 0
is a state equivalent to dead and 1 is perfect health
(this is the anchoring used within the QALY). A
low preference weight (e.g., 0.6) applied to a
health state suggests that this state is considered
to be more severe than a state with a higher pref-
erence weight (e.g., 0.8). It may be the case that
the general public may not perceive a state of
health to be as severe as a patient might, and this
could lead to different estimations of effective-
ness when assessing marginal benefit when mov-
ing between preference-weighted states of being.
For example, an intervention moving a patient
back to perfect health (a score value of 1) has a
larger marginal benefit if the depressive state was
initially valued as 0.6 (incremental benefit of 0.4)
instead of 0.8 (incremental benefit of 0.2).

The patient as the source of valuation in this
case refers to patients with a particular condition.

For example, in the case of depression, if a patient
perspective is taken, then only patients with
depression should value the states associated
with being clinically depressed. This perspective
is directly linked with the welfarist perspective of
consumer sovereignty — individuals are the best
and only judge of what is in their best interest
(see Chaps. 1 and 4).

If the general public is the source of valuation,
then a representative group of people are asked to
value the relevant outcome of interest, and this
group may include the patient. Representative in
this context means that all sociodemographic
groups should be present in the valuation pro-
cess, such as people from different genders, age
groups, and ethnicities, as examples. In reality, it
is difficult to recruit enough people for valuation
studies to be truly representative of society,
although studies still attempt to recruit large sam-
ples of people in order to elicit preferences (see
Sect. 6.5). Compared with the welfarist perspec-
tive, the extra-welfarist perspective suggests that
the general public can be used for these types of
valuation tasks. However, the source of valuation
that should be used is of substantial debate within
the field of health economics.

6.4.1 General Public as the Source

of Valuation

The use of general public values for health states
has support from the Washington Panel on Cost-
Effectiveness in Health and Medicine [20], and
this has been reflected in economic guidelines
produced in the United Kingdom [21], as an
example. The debate among economists has gen-
erally been in favor of the general public as the
source of valuation, but health economists have
extensively described and discussed the implications
of using either source [22-25]. A key reason for
this support of using the general public has gen-
erally been based on the idea that general public
preferences are linked to the “societal perspec-
tive” and therefore include a generalization of the
preference of “everyone” who could be affected
by the allocation of healthcare resources. This
debate has recently been revisited by Versteegh
and Brouwer [25], and it is recommended that
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readers refer to that article and the references
cited therein and in this section to get a better
understanding of this rationalization for using the
general public as the source of valuation.

General public valuations are elicited by ask-
ing respondents to value a set of formulated,
generic states that are typically defined in nega-
tive terms (such as “full health is the absence of
ill health). The elicitation task involves asking
the respondents to imagine themselves in a par-
ticular state (such as poor health), and then ask-
ing them either (a) the gamble they would be
willing to take to move to the optimum level of
that state (such as full health), such as with the
SG method; or (b) the reduction in the length of
life they would be willing to take to reach the
same optimum state, such as with the TTO tech-
nique. The framing of the question generally
involves asking respondents for their ex ante
valuation of a state as the patient. That is,
although they have not yet experienced the
state, how they would value that state if they
themselves were to experience it, rather than
valuing that state as an outsider looking in. This
question framing is meant to make the general
public value the outcome as if they were the
patient. As described in the next section, how-
ever, discrepancies can occur between patient
and general public values.

6.4.2 Discrepancies
Between Patient and General
Public Preferences

The patient as the source of valuation is relatively
simple compared with using the general public;
the patient is asked to complete the preference
elicitation technique based on their own experience
of the state. This has practical implications for
mental health conditions whereby the patient
may lack the cognitive ability to complete such
tasks, or because these tasks are based on subjec-
tive valuations, the patient’s state of being at the
point of valuation may cause bias (see also
Sect. 6.5.6).

Considerable evidence suggests that, when
patients are able to perform the preference elicita-
tion task, they give a higher valuation to a particu-

lar physical state than the general public, and so
patients believe they are in a better state of health
than the general public would suggest [26-29]. In
this regard, population groups such as the physi-
cally disabled have argued that, because of the dis-
crepancies between patient and public health state
valuation, individuals should value their own
health state [24]. It could be argued that a patient is
able to value their whole state of being in a particu-
lar state (for example, being confined to a wheel-
chair), whereas society is valuing the horror or
trauma of a state (for example, losing the ability to
walk). However, the results seem to change when
the focus is on depression [30-32] or dementia
[33], with the general public giving a higher valua-
tion to these states than patients. This suggests than
the general public does not perceive depression to
be as severe as the patient would perceive, which
has implications for resource allocation. For exam-
ple, if the general public valuation gives a higher
weight to mental health conditions (assuming this
result maybe generalizable to mental health condi-
tions other than just depression and dementia) and
a lower weight to physical health than patients
would value these states, more resources may be
allocated to physical than mental health interven-
tions. This could occur because a smaller change in
physical health is perceived to be of greater aggre-
gate benefit than an improvement in mental health
to the general public compared to the patient
because of the valuation of these relative states of
being compared with perfect health. Related to this
discussion, a recent article by Versteegh and
Brouwer [25] suggested that economic guidelines
should consider requiring that the analysis of ben-
efits (such as in terms of QALYSs) should be based
on both patient and public preferences; this idea
requires further assessment and discussion, but is
an interesting idea to note.

Preference-Based Outcome
Measures Used Within CUA

6.5

As described in Sect. 6.3 focused on extra-welfarism,
there is a conceptual basis which suggests that the
relevant outcomes from healthcare interventions can
and should be assessed as part of an economic evalu-
ation. To assess these relevant outcomes, a variety of
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outcome measures have been designed. Theoretically,
effectiveness can be assessed using clinical out-
comes, although patient-reported outcome measures
have often been used as subjective ways to assess the
outcome from an intervention. For mental health,
these measures could include the Hospital Anxiety
and Depression Scale [34, 35], Positive and Negative
Syndrome Scale [36, 37], or Schizophrenia Quality
of Life Scale [38], to name just a few developed spe-
cifically to assess aspects of mental health. These
measures would certainly allow interpersonal com-
parisons in a quantifiable manner; however, for CUA
as underpinned by the extra-welfarist framework, the
outcome also needs to be preference-weighted.
Outcomes are usually weighted based on a tariff
score, which is representative of preference. A mea-
sure has to be preference-based to elicit the QALY.
One of the most widely used preference-based
measures is the five-dimension EuroQoL (EQ-5D)
instrument three-level version [4] (although a
newer five-level version exists [39]). Although
this measure has been criticizd as not being valid
or responsive enough for certain mental health
conditions such as schizophrenia [40], studies
have suggested that the EQ-5D can be used for the
economic evaluation of depression with “some
confidence” [41], but there is less convincing evi-
dence for anxiety disorder [41-45] (see Chap. 3).
A number of condition-specific measures exist for
mental health, but if these are not preference-based
they cannot (in their current format) be used to
elicit the QALY. Assigning preference-based
weights to condition-specific measures will allow
these measures to be a part of economic evaluation
[46, 47]. Preference weights have been assigned to
already established condition-specific measures
[48-50] after a health state classification system
(HCS) was devised that can be used for valuation
[51-56]. Two particular examples of existing mea-
sures (condition-specific or generic in terms of
common mental health disorders) that have been
developed into preference-based measures are (1)
the Clinical Outcomes in Routine Evaluation —
Outcome Measure’s (CORE-OM’s) [57] shorter,
preference-based measure called the Clinical
Outcomes in Routine Evaluation — Six Dimen-
sions (CORE-6D) [48] for the economic evalua-
tion of people with common mental health

disorders; and (2) the DEMQOL and DEMQOL-
Proxy [58, 59] developed into the DEMQOL-U
and DEMQOL-U-Proxy [49] for the economic
evaluation of dementia interventions (see Chap.
22). The EQ-5D (three-level and five-level),
CORE-6D, and DEMQOL-U(-Proxy) are now
described as examples of generic health sta-
tus, generic mental health (in terms of common
mental health conditions), and condition-specific
preference-based measures, respectively. Other
preference-based measures are described in Sect.
6.5.4; a short overview of the implications of using
condition-specific versus generic measures is
described in Sect. 6.5.5; and practical aspects for
consideration when using these measures in men-
tal health studies is described in Sect. 6.5.6.

6.5.1 Five-Dimension EuroQolL

(EQ-5D)

The EQ-5D is a generic health status measure
that consists of five domains of health: mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression. There are currently two ver-
sions of the EQ-5D for adults (aged 18+ years):
the EQ-5D-3L, which consists of three severity
levels, and the EQ-5D-5L, which consists of five
severity levels. The EQ-5D-3L is the older of the
two EQ-5D measures and has therefore been
used the most widely and will be used as the
focus of examples within this chapter; the
EQ-5D-5L was developed in part because of crit-
icisms about the sensitivity of the three-level ver-
sion [39,60]. The EQ-5D uses preference- weights
from the general public which are country spe-
cific. For example, for the EQ-5D-3L for use in
the United Kingdom, a sample of 3395 members
of the general public were interviewed using the
TTO technique in 1993 [61]. Linear regression
was used to predict the value of all states except
for full health and a state equivalent to dead (val-
ued at 1 and 0, respectively) [61]. The scoring
algorithm used in the United Kingdom allows for
a person’s health state to be valued from a mini-
mum of —0.594 (health state 33333) to a maxi-
mum of 1.0 (health state 11111). All positive
values are states better than dead, and all values
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Table 6.2 Example of calculating total utility for HCS code 12321 for EQ-5D-3L (U.K. tariff)
1 —0.081 -0 —0.104 —0.094 —0.123 -0 -0269 = 0.329
Baseline  Constant ~ Mobility Self-care Usual Pain/ Anxiety/ N3 Total
activities  discomfort  depression utility

HCS health state classification system. The utility decrements are for the U.K. tariff

HCS code 12321 represents the following health states (utility decrement [UD]): no problem with mobility (level 1;
UD = 0); some problem with self-care (level 2; UD = 0.104); extreme problems with usual care (level 3; UD = 0.094);
some problem with pain/discomfort (level 2; UD = 0.123); no problem with anxiety/depression (level 1; UD =0)

below zero are states worse than dead. For a list
of countries that have a preference-based value
set for the EQ-5D-3L and -5L see: http://www.
euroqol.org/about-eq-5d.html.

Overall, 243 health states can be described by
the EQ-5D-3L’s HCS, which has been considered
a simple approach to describing health. These
states can be described using a five-digit code,
where each of the five digits can be one of three
values (1, 2, or 3). Each of the figures represents a
severity score as part of the HCS. For example,
consider the three levels of perceived problems as
level 1, no problem; level 2, some problems; and
level 3, extreme problems. An HCS code of 12321
would mean no problem with mobility (level 1);
some problem with self-care (level 2); extreme
problems with usual care (level 3); some problem
with pain/discomfort (level 2); no problem with
anxiety/depression (level 1). In this example, a
health state defined with HCS code 12321 would
be associated with an overall utility value of 0.329
when using the U.K. tariff score [61]; Table 6.2
shows how this is calculated.

When calculating a utility score from
EQ-5D-3L, the scoring algorithm starts off with a
baseline score of 1; that is, everyone starts off in
perfect health, represented by a value of 1. If any-
one is classified in a health state other than perfect
health (HCS = 11111), then a constant term is used
as a utility decrement to define leaving this state of
perfect health (this utility decrement is a value of
0.081 for the U.K. tariff). If anyone obtains a level
3 severity score for any health domain, then an N3
term is also added as a utility decrement to repre-
sent having this severe level of health (this utility
decrement is a value of 0.269 for the U.K. tariff).
The total utility score is then obtained by account-
ing for the utility decrements of each of the five
domains of health, depending on the level of

severity within each domain, and then calculated
as previously described (see Table 6.2). Note that
each preference-based score is a utility decrement
(rather than a utility gain) because of an assump-
tion that everyone starts off in perfect health (a
value of 1) until a problem reduces their health,
which is represented by a utility decrement (a neg-
ative utility value). Therefore, the utility decre-
ment of having “no problem” in any domain is a
value of 0, because having no problem does not
reduce the overall utility.

6.5.2 Clinical Outcomes in Routine
Evaluation-Six Dimension
(CORE-6D)

The CORE-6D [48, 52] was developed from the
CORE-OM [57] in order to produce a preference-
based measure for the assessment of common
mental health problems within CUA. The CORE-
6D offers a preference-based measure with a more
specific focus on mental health than currently
offered by the EQ-5D or other generic preference-
based measures, without being focused on one
specific mental health condition (such as the
DEMQOL-U for dementia). Unlike the EQ-5D
measures, the CORE-6D is not a standalone mea-
sure and is elicited directly from the CORE-OM
(this is a similar design as the SF-6D as elicited
from the SF-12 or SF-36; see Sect. 6.5.4).
Mavranezouli et al. [52] described in detail the
development of the HCS system for the CORE-6D
from the unweighted versions of the question-
naire (CORE-OM). The CORE-6D consists of six
dimensions, five of which are emotional compo-
nents and the other a physical item; all six consist
of three severity levels (coded as three numerical
values: 0, 1, or 2, where 2 is the most severe state


http://www.euroqol.org/about-eq-5d.html
http://www.euroqol.org/about-eq-5d.html

98

M. Franklin

within each item). For the emotional components
this generates 243 possible health states (729
when accounting for the physical item); however,
it is noted that this component has shown to be
unidimensional, which means that some response
combinations are implausible and thereby restricts
the number of health states that can be generated
[52]. Rasch analysis was used to identify 11 emo-
tional health states from the CORE-6D that were
frequently observed in the study population and
are thus, plausible [52]. When accounting for the
three response levels of the physical item, this
generates 33 plausible health states, 18 of which
were selected for valuation. A valuation survey of
220 members of the public in South Yorkshire,
United Kingdom, was undertaken using the TTO
method and subsequent multivariate regression
analysis, then a cubic model was used to predict
values for all 729 CORE-6D health states [48].
The preference-based scoring algorithm allows a
score range from 0.10 (health state 222222) to
0.95 (health state 000000). These preference-
based scores for health states are based on the
total score of the emotional component of the
state (e.g., 0 to 10) and the response level of the
physical item (e.g., O to 2).

6.5.3 Utility-Weighted Dementia
Quality of Life (DEMQOL-U)
and DEMQOL-U-Proxy
Measures

The utility-weighted Dementia Quality of Life
(DEMQOL-U) and DEMQOL-U-Proxy [49] are
elicited from particular questions within the
Dementia Quality of Life (DEMQOL) and
DEMQOL-Proxy instruments [58, 59] (see Chap.
22). Dementia can cause severe and irreversible
decline in physical and mental health and func-
tioning, and can have a detrimental impact on
personal, social, health, and economic well-being
for those with dementia — it is these aspects of
quality of life that these dementia-specific mea-
sures try to account for in their design. The
DEMQOL-U and DEMQOL-U-Proxy are much
shorter than the DEMQOL and DEMQOL-Proxy,
with only 5 and 4 items compared with 28 and 31

items, respectively, each with four levels. The
DEMQOL-U and DEMQOL-U-Proxy represent
the first measures designed to represent demen-
tia-related quality of life that can be used in an
economic evaluation.

Mulhern et al. [49] describes in detail the
development of an HCS for the DEMQOL-U and
DEMQOL-U-Proxy from the unweighted ver-
sions of the questionnaires. The final HCS for the
DEMQOL-U(-Proxy) generates 1024 (256) pos-
sible health states. Mulhern et al. [49] conducted
a valuation study of 593 members from the gen-
eral public in the United Kingdom (306 for the
DEMQOL-U, 287 for the DEMQOL-U-Proxy)
using the TTO technique. A range of mean and
individual-level multivariate regression models
were then used to derive preference weights for
each measure. The scoring algorithm allows for a
person’s self-reported dementia-related quality
of life (DEMQOL-U) to be valued from a mini-
mum of 0.243 (health state 44444) to a maximum
of 0.986 (health state 11111). A standard utility
decrement of 0.014 is used in the scoring
algorithm for the DEMQOL-U to account for
loss in quality of life in general for those people
with dementia (or related condition), so perfect
health — as represented by the value 1 for the
EQ-5D (for example) — can never be reached
using this measure. The scoring algorithm for the
DEMQOL-U-Proxy allows a valuation from a
minimum of 0.363 (health state 4444) to a maxi-
mum of 0.937 (health state 1111), and a standard
utility decrement of 0.063 is used by the scoring
algorithm for the proxy measure.

6.5.4 Other Preference-Based
Measures for Mental Health

This section briefly describes eight other exam-
ples of preference-based measures that might be
of interest to the reader. However, measures are
dropped from use or refined, or new measures are
developed, so listing all possible preference-
based measures has limited benefit in the long
term for the relevance of this section. Therefore,
Table 6.3 is just a short list of generic and
condition-specific measures, as well as measures
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for assessing mental well-being, capability-based
well-being, and carer-related quality of life
(rather than assessing only the patient’s quality of
life). This list is also an example of how CUA is
evolving to measure more aspects than just health
benefits to the patient for the purpose of economic
evaluation — the references provided should be
consulted to further understand the constructs of
these measures and their purpose for economic
evaluation.

All these measures are (or will be) preference-
based and so could logically be used to elicit the

QALY; however, a debate currently exists regarding
whether this is the practical or conceptual end point
for capability-based measures [14, 70, 73, 74]. For
the ICECAP capability measures, researchers
should consult the University of Birmingham
development team if they have questions about the
use of these measures for economic evaluation [75]
(see Chap. 9). The reader should also be aware that
an alternative form of economic evaluation has
been suggested as a possible end point for capabil-
ity-based measures focused on assessing years of
sufficient capability [76].

Table 6.3 Examples of alternative preference-based measures

Measure No. of states ~ Domains (levels)  Domain construct

Generic health status and HRQoL

Physical functioning, role
limitations, bodily pain,

Comments/references

Elicited from the SF-12 [62] or
the SF-36 [63]

vitality, mental health,
social functioning

Sensation, mobility,

A HUI exists, but the HUI2 and

SF-6D 7,500 6((3-5)
HUI2 24,000 7(3-5)
HUI3 972,000 8 (5-6)

Depression-specific

McSad 4,096 6 (4)

Mental well-being
ReQoL-10

Capability-based well-being®

ICECAP-A* 1,024 54)
ICECAP-O* 1,024 54)
Carer-related QoL

CES 729 6 (3)

9,765,625 10 (5)

emotion, cognition,
self-care, pain, fertility
Vision, hearing, speech,
ambulation, dexterity,
emotion, cognition, pain

Emotion, self-appraisal,
cognition, physiology,
behavior, role function

Five examples: everyday
tasks, ability to trust
others, feeling happy,
loneliness, self-confidence

Attachment, security, role,
enjoyment, control
Attachment, stability,
achievement, enjoyment,
autonomy

Activities, support,
assistance, fulfillment,
control and getting-on

HUI3 have been mainly used for
research [64, 65]

A HUI exists, but the HUI2 and
HUI3 have been mainly used for
research [64, 65]

Designed for major unipolar

depression [66]

A 20-item version also exists.
Not yet preference-based —
consult ReQoL website [67]

For adults (18-64 years) [68, 69]
For older people (>65 years)
[70, 71]

For completion by caregivers,
not the patient [72]

* There is a currently a debate whether capability-based measures can or should be used to elicit QALYs [14, 70, 73,
74]. Researchers should consult the University of Birmingham development team if they have questions about the use

of this measure for economic evaluation [75].

HR(QoL) health-related (quality of life), SF-6D Short from 6 dimension, HUI(2;3) Health Utilities Index (mark 2; mark
3), ReQoL-10 Recovering Quality of life 10 item, /ICECAP-A(-O) ICEpop CAPability measure for adults (older peo-

ple), CES Carer Experience Scale
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6.5.5 Use of Generic
Versus Condition-Specific
Measures

Outcomes were discussed to a certain extent in
Chap. 3. Here is presented a specific discussion
of the implications of generic versus condition-
specific measures for eliciting QALYs, the exam-
ples of which are based on the EQ-5D-3L and
DEMQOL-U.

Although multiple preference-based outcome
measures could be used for the purpose of CUA
(as previously described within Sect. 6.5), two
general groupings of these types of preference-
based measures are described in Box 6.2.

The change in focus of the EQ-5D as a generic
measure compared with the DEMQOL-U as a
condition-specific measure is clear based on their
domains (i.e., moving from generic aspects such
as mobility and pain/discomfort to dementia-
specific aspects such as cognition and loneliness)
(Box 6.2). Both sets of measures can be used to

Box 6.2 A Simple Description of Generic
and Condition-Specific Measures

1. Generic measures — these measures are
described as generic because they are
designed to include domains that cover
broad aspects of physical and/or mental
health. Example: EQ-5D — includes five
domains focused on mobility, self-care,
usual activities, anxiety/depression, and
pain/discomfort.

2. Condition-specific measures — compared
with generic measures, these measures
are designed with a particular condition
as their focus. Example: DEMQOL-U —
focused on measuring aspects of quality
of life that are perceived to be important
to people with dementia. Includes five
domains focused on positive emotion,
cognition, relationships, negative emo-
tion, and loneliness.

elicit QALYs as long as they are preference-
based; however, a debate still exists around the
implications this may have as part of CUA and
for the outcome assessment of mental health con-
ditions in general.

Sensitivity to the relevant outcome of interest
is one major aspect that suggests that condition-
specific measures may be more appropriate than
generic measures for outcome assessment.
Sensitivity in this context can be defined simply
as the ability of a measure to detect a change in a
person’s state of being (e.g. health state) in
response to some direct or indirect effect of a
change in the person’s actual state of being.
Therefore, if a generic measure is used it may (a)
not be assessing the relevant outcome of interest
that is important to the person with the condition,
or (b) not be designed to pick up any minimal
change that could be important to the person. For
this reason, the U.S. Food and Drug
Administration has recommended the use of con-
dition-specific measures to support drug labeling
claims [77]. This also has implications for
resource allocation. For example, if the quality
adjustment of the QALY is not sensitive to the
outcome of interest, then the effectiveness of the
intervention may not be appropriately reflected
within a “cost per QALY” analysis. This could
lead to clinically effective interventions not being
funded because the economic evaluation could be
deemed to have not appropriately assessed the
relevant outcome of interest, suggesting an inter-
vention is not cost-effective because the outcome
of interest was not captured by a generic measure
but could have been identified by a condition-
specific measure.

Generic measures, however, may be able to
more appropriately capture aspects of comorbid-
ity and allow easier comparison between condi-
tions. The recommendation of generic measures
by governing bodies such as the National Institute
for Health and Care Excellence (NICE) in the
United Kingdom has focused mainly on the latter
reason [21]. The recommendation by NICE states
that for trial-based cost-per-QALY analysis, the
quality adjustment should be derived using the
EQ-5D; although this assessment can be supple-
mented by other data, including outcome assess-
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ment using condition-specific measures [21]. This
has led to the EQ-5D being used as the gold stan-
dard measure for the economic evaluation of both
physical and mental health interventions in the
United Kingdom. However, there is still a valid
point that although this may make the information
more transparent for cross-condition and cross-
service decision-making, it may not be the most
appropriate method for assessing the outcome of
interest as part of an economic evaluation. This
has led to a discussion about the use of generic or
condition-specific measures and the QALY for
cross-comparability [78] (see also Sect. 6.6.2).

Using the EQ-5D-3L and DEMQOL-U as
examples, empirical analysis has attempted to
understand which of these measures may be
more appropriate for the purpose of CUA in
the case of interventions for dementia. The
results from Mulhern et al. [49] suggest the
DEMQOL-U (and DEMQOL-U-Proxy) would
provide a substantially different preference-
based tariff score compared with the EQ-5D —
this means that the QALY value could be
different when elicited using the different mea-
sures. Therefore, the two measures may never
produce the same tariff scores and QALY val-
ues when assessing the same patients and con-
ditions, although it should be noted that because
the two measures include different domains,
then they probably would not produce the same
scores anyway because they are assessing dif-
ferent relevant outcomes.

6.5.6 Practical Implications of Using
Outcome Measures
for Patients with Mental
Health Conditions

As well as the conceptual issues of CUA asso-
ciated with mental health conditions, there are
practical implications for CUA when using
preference-based outcome measures. Various
issues might limit the ability to collect preference-
based outcome measure data from patients with
mental health conditions for the purpose of CUA.
For the purpose of this discussion, the focus here
is on two key aspects for consideration: (1) the

ability or appropriateness to self-complete the
measure; and (2) the subjective response depend-
ing on the timing of the response.

First, for self-reported outcome measurement,
the patient’s cognitive ability should be assessed,
or the appropriateness of self-completion if there
is a perceived issue in the ability to do so. The abil-
ity to self-complete is a subjective decision and
depends on circumstance; for example, if the
patient is in a manic or depressed state, then it may
not always be appropriate to ask them to self-com-
plete a questionnaire if it is not considered ethical.
This aspect also has implications for subjective
assessment, which is discussed later in this sec-
tion. The assessment of a patient’s cognitive abil-
ity can be assessed using measures such as the
Mini Mental State Examination [79, 80], where a
certain score pertaining to a particular level of
cognitive ability could be used as a cutoff for when
a patient should be allowed to self-complete.
Whatever the reason for a patient not being able to
self-complete, a decision has to be made whether
to administer the measure or to use a proxy
response. The implication with the use of a proxy
compared with a self-reported measure is this: the
proxy response should match how the patient
would have responded had he or she been able to
respond. It is the patient’s quality of life which is
of interest during the assessment, and so if the
proxy cannot accurately infer the patient’s quality
of life, then this can result in an inaccurate mea-
surement and could mean the benefit of an inter-
vention is overestimated or underestimated,
depending on the proxy response relative to the
patient’s unknown true response. In the case of the
DEMQOL-U-Proxy, this measure was specifically
designed for when the self-reported DEMQOL-U
cannot be used. For patients with dementia who
often have declined cognitive ability because of
their condition, the design of the proxy measure
seems to be a logical choice for the practical use of
the measure. However, the two measures (self-
reported and proxy DEMQOL-U) do have differ-
ent designs and preference-based scoring tariffs,
which means that a proxy-based score may never
naturally be the same as if the patient had self-
reported (the rationale for this design is described
by Mulhern et al. [49]); this has implications for
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how the preference-based scores should be used as
part of economic evaluation, which warrants fur-
ther consideration and empirical analysis to inform
researchers wishing to use these measures.
Measures such as the EQ-5D do not have a specifi-
cally designed proxy measure, and it is not always
the case that measures are designed specifically
for proxy response. Using the EQ-5D as an exam-
ple, there is mixed evidence of whether proxies
give the same response as a patient, had the patient
been asked to complete the same questionnaire
[81, 82]. The use of proxies (or maybe even expert
opinion) may currently be the best practical way to
elicit a preference score for use as part of CUA
when the patient cannot self-report, but it is worth
noting that there may be discrepancies with the
self-reported scores.

Second, subjective measurement is an issue
for patients with mental health conditions because
of the often erratic effects of the condition.
Following the work by Parfit [83], three main
aspects of well-being could be assessed: (1)
objective lists, (2) preference satisfaction, and
(3) mental states that are strongly related to sub-
jective well-being. Given the association between
mental state and a person’s subjective well-being,
subjective measurement is dependent on the per-
son’s mental state. Typically, preference-based
measures are interested in capturing some aspect
of well-being or quality of life to which a
preference-based score is attached, but when a
patient’s quality of life may change from manic
to depressive over a short or long time period,
then this subjective assessment becomes very
time dependent. It is important to consider what
the purpose of the intervention is to know when
and how often to get a response from the patient
in order to understand the impacts of the condi-
tion on the patient’ quality of life over a certain
time period; however, it could be argued that
with large enough sample sizes and systematic
data collection for outcome measures (i.e.,
assessing a patient at baseline and then following
up once/three times a month over the time hori-
zon of the study), a range of quality-of-life states
could be captured, the mean and distribution of
which could be considered appropriate enough
for assessment. Again, this is perhaps patient and

project dependent, and practical issues exist for
collecting outcome measure data for large sam-
ples of people at multiple time points, but this is
the trade-off between attempting accurate mea-
surement of the severity of a state and the practi-
cal implications of research that need to be
considered.

Metrics of Effectiveness
Within CUA

6.6

Cost-utility studies have relied largely on a single
metric to assess the “effectiveness” of a new
intervention compared with an alternative.
Within this section is described an overview of
the QALY as a metric of effectiveness that com-
bines quality and quantity of life into a single end
point. Implications of the QALY are described,
one positive aspect of which has been descri-
bed as its generalizability for enabling cross-
comparative evaluations of healthcare interven-
tions, bringing about an idea that “a QALY is a
QALY is a QALY.” Many have debated this idea,
and it is a key focus of this section. Alternatives
to the QALY, such as the DALY, and their design
and purpose in economic evaluation are also
described within this section.

6.6.1 The QALY: An Overview of Its

Design and Concept

The QALY is designed to capture both a change in
morbidity (quality of life) and potential mortality
(quantity of life), combining both aspects into a
single metric. The “quality adjustment” is based
on preference weights. The use of the QALY can
be represented in a simple diagram (see Fig. 6.1),
and a simple decision-making example is provided
in Box 6.3, using the values presented in Table 6.4.
In this example the utility values could have been
obtained from any preference-based measure
(such as the EQ-5D) and the life years gained esti-
mated from a trial or from the empirical literature.
This is a simple example, but one that gives a clear
indication about how the QALY can be used in the
decision-making process.
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Utility value
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Box 6.3 Example — Calculating QALY's
Gained and Simple Decision-Making
This example describes how a decision can
be made between three options (inter-
vention B or C compared with usual care
[intervention A]) when the choice is based
on only QALYSs gained (i.e., the trade-off
between life years gained and a health-
related quality-of-life state). Data for this
example are presented in Table 6.4.

Question: Three options of care have been
assessed. Usual care (option A) provides a con-
stant state of health-related quality of life
defined by a utility value of 0.8 over 2 life years
gained before the patient dies (state of death
equivalent, utility value = 0). Interventions B
and C provide a constant state of health-related
quality of life defined by a utility value of 0.7 or
0.9 over 2 or 1.5 life years gained, respectively,
before the patient dies. Based on effectiveness
only, is there rationale to change care from
option A (usual care)?

Answer: Intervention B would be the pre-
ferred option to usual care (and to interven-
tion C) because of its relative QALY gain
(0.5), assuming that the choice is based on
effectiveness measured in QALYs only.
Intervention C would be rejected compared
with usual care (and intervention B) because
of its relative QALY loss (0.25).

Fig.6.1 Diagrammatic presentation of calculating quality-adjusted life years

Table 6.4 Calculation of incremental QALYs based on
potential HRQoL and extra life years

Life years QALYs Inc.
HRQoL  gained (utility x ~ QALYs

(utility (before life (vs.
Option  value) death) years) option A)
A 0.8 2 1.6 -
B 0.7 3 2.1 0.5 (gain)
C 0.9 1.5 1.35 —0.25
(loss)

HRQoL health-related quality of life, /nc. incremental,
QALY quality-adjusted life year

6.6.2 “AQALYIsaQALYIsaQALY":
Implications of Using a Single

Metric of Effectiveness

The QALY as a single metric of effectiveness
has implications that have been discussed exten-
sively in the empirical literature — one article
even used the phrase “A QALY is a QALY is a
QALY - or is it?” as its title[3]; this has become
a popular phrase for describing the QALY (often
ignoring the “or is it?” part of the phrase). This
section summarizes some of these issues.

The QALY as a single metric that enables
cross-comparability of health interventions, irre-
spective of condition or disease, can be consid-
ered one of its strengths for informing resource
allocation decision-making. All outcomes are
assessed based on the same criteria: QALY maxi-
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mization relative to cost. This has clear benefits
when informing decision-making and budget
allocation across different conditions and dis-
eases, even providing a comparison of relative
cost-effectiveness across physical and mental
health conditions (e.g., the cost-effectiveness of
an intervention for cancer treatment can be com-
pared with an intervention for dementia care).
The QALY can also account for a quality adjust-
ment of relevant outcomes, rather than assuming
equal weighting between outcomes, the quality
adjustment of which is based on stated prefer-
ences (the basis for using preferences is described
in Sect. 6.4). This has important implications
because certain aspects of health may have a
higher value to a person or have a different effect
on a person’s quality of life, which should be
accounted for in the decision-making process;
that is, if depression is perceived as being more
detrimental to a person’s quality of life than
mobility, for example, then this should be taken
into account when allocating resources to men-
tal or physical health interventions.

It seems unfortunate, then, that the benefits of
the QALY for allocative decision-making are
also related to its criticisms. For example, the
QALY may not be considered a sensitive metric
for assessing effectiveness across all condition-
and disease-specific areas, particularly when the
quality adjustment is based on a single measure
such as the EQ-5D. A person’s mental health has
many aspects that may or may not be adequately
captured by the EQ-5D (when the EQ-5D is the
“gold standard” recommended measure for elicit-
ing QALYs), and this has led to some suggestions
that the QALY is not sensitive, particularly in the
case of mental health. There is a case that prefer-
ence-based condition-specific measures could be
used to elicit the QALY, which could make it
more sensitive to the relative outcome of interest.
Evidence from the DEMQOL-U and EQ-5D-3L
already shows that condition-specific and generic
measures can have quite different score tariffs
[49], which could translate into producing differ-
ent QALY during assessment. The implications
for cross-comparability when using condition-
specific measures has been discussed by Brazier
and Tsuchiya [78]. Similar to the discussion

about the use of generic versus condition-specific
measures included in Sect. 6.5.5, the same issues
occur for the QALY. The option seems to be
between cross-comparability or sensitivity, and
this may have specific issues if the gold-standard
measure recommended for eliciting the QALY is
not sensitive to the relevant outcome of interest
(as could be the case for anxiety disorder, for
example [41-45]).

As well as issues with the quality adjustment
aspect of the QALY, implications exist associated
with uniformly assessing outcomes in terms of
life years. That is, life years may have a prefer-
ence weight associated with them, either from a
patient or general public perspective. This dis-
cussion has often focused on the use of QALY to
value outcomes for older people compared with
younger people [84], where shorter periods of
time may be more valuable to older people with
little time left compared with the young, but life-
saving interventions may also be valued as a
higher priority for children than for older people
(the latter could be considered to have had a “fair
inning”’) [84]. Patients with mental health condi-
tions may or may not value time differently from
other people receiving healthcare; however, to
account for this aspect within the QALY, other
equity weights would have to be considered, such
as weighting outcomes based on age. This aspect
is not explicitly discussed here in reference to the
QALY, but is instead included in the discussion
of the DALY given that age weights are an option
to be used in its calculation.

6.6.3 Disability-Adjusted Life Year:
Calculation, History,
and Evolution

The focus of this chapter so far has been on the
QALY as the sole metric of effectiveness within
CUA. The QALY has a number of limitations,
and alternatives could be used based on the con-
ceptual or practical limitations of the QALY. The
most commonly used alternative to the QALY in
international decision-making is the DALY.
DALY were initially developed by the World
Health Organization (WHO) for their Global
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Burden of Disease (GBD) Study in 1990 [85] and
was launched into the international development
community as partofthe 1993 World Development
Report (WDR) [86]. However, a number of GBD
studies have occurred since 1990 that have fur-
ther developed the DALY. The WHO promotes
the use of the DALY as part of generalized CEA,
and the DALY is most likely to be used if interna-
tional agencies, such as the WHO, are commis-
sioning the study or if preference weights are not
available for a particular country (for example,
for the EQ-5D measures). An example of the use
of the DALY in a country where the QALY is
dominant (England in this example) can be seen
using data from the GDB 2013 study, in which
DALYs were compared between England and 18
other countries to assess and then describe the
potential for reducing the burden of preventable
diseases in England [87].

The calculation of the DALY has been
described by the WHO [88] as the calculated sum
of years of life lost (YLL) due to premature mor-
tality in the population multiplied by years lost
due to disability (YLD) for people living with the
health condition or its consequences. It follows
that the DALY is calculated as:

DALY=YLL+YLD
where

YLL=NxL

and,
YLD=(IxL)xDW

For the YLL calculation, N is the number of
deaths and L is the standard life expectancy at the
age at which death occurs (in years). For YLD,
for a particular cause in a particular time period,
I is the number of incident cases in that period, L
is the average duration of the disease until death
occurs, and DW is a disability weight (calculated
using the PTO method) that reflects the severity
of the disease on a scale from O (no disability) to
1 (full disability, equivalent to death).

At this point these basic formulas do not
include other social preferences (discussed
below) and are the standard calculations for
YLLs or YLDs for a given cause, age, and sex.
Although these formulas seem basic and there-
fore a simple example could be provided here to

aid the reader, in fact neither YLLs nor YLDs can
be calculated directly, and the various types of
DALY estimated for a population may be differ-
ent depending on the assumptions used by the
researchers when calculating DALYSs. Useful
references for understanding and calculating
DALYs are provided in Box 6.4.

In the recent 2010 GBD study, an updated life
expectancy standard was used to calculate YLLs
based on a global standard of the lowest observed
death rate for each age group in countries from
around the world, rather than being focused on
Japan [89]; this was calculated to 86 years from
the point of birth for both men and women [90].
The calculation of YLDs has also recently
changed: an incidence perspective was taken in
the original GBD study (1990) and in subsequent
WHO updates for years 2000 to 2004; this

Box 6.4 Useful References

for Understanding and Calculating
DALYs

As described within Sects. 6.6.3 and 6.6.4,
multiple ways to calculate DALYs now
exist. It is difficult to provide here an
example of how to calculate DALYs when
they can be based on quite complex math-
ematical models.

However, WHO provides tools to aid
GBD studies; these include an instruc-
tion manual, a spreadsheet for calculat-
ing DALYs, a table of disability weights,
and other useful material that should
be consulted before calculating DALYS.
These useful resources can be obtained
from the WHO website (http://www.who.
int/healthinfo/global_burden_disease/
tools_national/en/).

The methodological evolution of the
DALY has also been described by Chen
et al. [91]; they describe the complexities
of calculating DALYs. This is a useful ref-
erence for anyone wanting to understand
the evolution of the DALY and its different
designs from 1990 to 2010.


http://www.who.int/healthinfo/global_burden_disease/tools_national/en/
http://www.who.int/healthinfo/global_burden_disease/tools_national/en/
http://www.who.int/healthinfo/global_burden_disease/tools_national/en/
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changed to a focus on prevalence in the subse-
quent 2010 study for the calculation of YLDs.
The focus on incidence means that for the calcu-
lation of DALY, YLDs account for the incidence
of the disease, which is of interest (incidence
describes the risk of a disease occurring; i.e.,
5000 new cases of disease A occur per year)
rather than the prevalence of the disease, which is
accounted for in the 2010 GBD study (prevalence
indicates how many cases are apparent at a par-
ticular time; i.e., 50,000 people have disease A).
This altered the YLD calculation to:

YLD=PxDW where P is the number of
prevalent cases and DW is the disability weight
based on this updated calculation for the time
period of interest (be it 1 year or a lifetime
horizon).

As well as accounting for disability weights in
the calculation of DALYs, other “social value
weights” have been included, such as time dis-
counting and age weights. These were developed
as part of the original GBD study and the updates
in 2000 to 2004. As part of the original GBD study,
a 3% time discount and nonuniform age weight
were used, giving less weight to years lived at
younger and older ages. Based on the age-weight
curve for the 1993 WDR, uniform weighting for
age occurs at around ages 10 and 55 years, with a
peak at the age of 25 [86, 91, 92]; that is, in the
1993 WDR it was assumed that productivity
peaked at 25 years, and so a higher weight was
given to this age group than any other.

DALYs have evolved since the original GBD
study. Based on the 2004 GBD study, standard
DALYs included a 3% time discount and were
weighted by age, but “no frills” DALY (no time
discounting or age weights) and discounted
DALYs (3% time discount but no age weights)
were also available. The purpose of these other
DALY options was to allow for alternative DALY
calculations depending on the preferred assump-
tions of the researcher; the implications related to
cross-comparison of DALYs has been described
by Chen et al. [91]. The key implication to men-
tion here is that because of the different methods
for calculating DALYs and the ever-changing
design of the DALY, cross-comparison is very dif-

ficult — if not impossible — and it is not always
transparent how DALY's have been calculated. The
move from incidence toward prevalence, the omis-
sion of age weights, and the reestimation of life
expectancy as part of the 2010 GBD study marked
the biggest changes to the DALY since the original
1990 study; however, its ever-changing design has
led to a wide range of discussions about the types
of implications the DALY may have, particularly
for informing resource allocation.

6.6.4 The DALY:Overview of How It
Differs from the QALY

The DALY has been heavily debated since it was
originally developed; the criticisms led to a rees-
timation of the DALY as part of the WHO’s GBD
study in 2010 [93]. Some of these original and
new developments are conceptually or practically
different from the QALY. Table 6.5 describes five
key aspects about how the QALY differs from the
DALY as it was original developed (1990) and its
most recent estimations as part of the 2010 GBD
study. The evolution of the DALY is described in
more detail by Chen et al. [91].

6.6.5 Implications of the DALY:

An Ongoing Debate

In general, the DALY was designed to explicitly
account for certain egalitarian principles (e.g.,
people are believed to be equal and deserve equal
rights and opportunities) such that the same dis-
ability weights are used for everyone; the only
things accounted for in the calculation of the
DALY are a specified health state, age, and sex [97].
However, the DALY is not always perceived to be
egalitarian; in fact, the design of the DALY has
implications for certain patient groups that have
changed as the DALY has evolved. Two aspects
can be focused on here as sources of general con-
cern or criticism of the DALY in particular: age
weights (omitted after the 2010 GBD study but
worth discussing here) and the use of the disability
weights themselves in an international context.
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Table 6.5 Five key differences between the QALY and DALY (1990 and 2010)

Key difference

Source and method of
outcome weighting

Life expectancy
assumption

Anchoring and
number of weighted
states

Age-weights

Incidence/prevalence
of the disease used
directly in calculation

QALY

Preference weights
Variety of elicitation
methods (e.g., TTO, SG;
see Chap. 3)

General public or patient
valuations

Depends on the time
period of interest (i.e.,
time horizon of trial [e.g.,
3 months] or economic
model [e.g., 50 years])

Anchored between 0
(equivalent to death) and 1
(perfect health)

Number of states depends
on underlying preference-
based measure (e.g.,
EQ-5D, 243 states;
DEMQOL-U, 1024 states)

Not age-weighted
Implications discussed by
Tsuchiya [84]

Not directly included in
calculation

Could be used to estimate
aggregate benefit (e.g.,
estimated mean QALY
gain of 0.1 from
intervention; prevalence,
500 people; aggregated
benefit = 50 QALYs)

Original DALY (1990)
Not preference based

PTO method (see Chap. 3)
Expert opinion (healthcare
workers who met in
Geneva in 1995) [85]

Set constant

Set at greatest national life
expectancy of any country
Japan: 82.5 years for
women, 80 years for men
[86,91, 92]

Anchored between 0 (no
disability) and 1 (full
disability; equivalent to
death)

Weights were assigned to
22 indictor conditions that
served as a basis for
assigning weight to other
health states [85]

Lower weights to life years
of younger and older
people based on
productivity (productivity
was perceived to peak at
age 25; uniform at ages 10
and 55) [86]

Incidence included directly
in YLD calculation of the
DALY [88]

Incidence = risk of new
cases occurring over a
defined time period (e.g.,

1 year)

DALY reestimation (2010)

Not preference based

PTO method (see Chap. 3)
General public (household
panel surveys from different
world regions, e.g.,
Bangladesh, Indonesia,
Peru, and Tanzania [93])
Set constant

Lowest globally observed
death rate for different age
groups [93]

86 years from birth for both
men and women [89, 90]
Anchored between 0 (no
disability) and 1 (full
disability; equivalent to
death)

Weights were assigned to
220 unique health states [93]

Omitted from the DALY as
part of the 2010 GBD study
[90, 94]

Implications of age weights
discussed in more detail
elsewhere [95, 96]

Prevalence (rather than
incidence) included directly
in YLD calculation of the
DALY [88]

Prevalence = total number of
cases at any given time point

DALY disability-adjusted life year, GBD Global Burden of Disease study, PTO person trade-off,
QALY quality-adjusted life year, SG standard gamble, 770 time trade-off, YLD year lost due to

disability

Age weights have been a concern for many
when using the DALY, which has led to some
major studies choosing not to use this aspect of the
calculation [98, 99], and it was eventually omitted
from the DALY after the 2010 GBD study [90, 94].
Debate about the use of age weights and ageism
occurred not only for the DALY [100] but also for
the QALY [84]. Various aspects of ageism could be
debated here, but for the purpose of discussion let
us focus on economic productivity and why this

may be used as a basis for informing resource allo-
cation, then what implications exist for certain age
groups, such as older people, with a focus on men-
tal health. First, age weighting has been discussed
as a specific aspect of the DALY, which made it
unique from other metrics such as the QALY back
in 2006 [101]. The idea of weighting resource allo-
cation based on productivity is not, however, a
unique idea; it is underpinned by economic theo-
ries such as rationalization of the human capital
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model and the demand for health proposed by
Grossman [102]. Implications for certain patient
groups have led to discussions about whether the
specific age weights focused on productivity are
appropriate for informing resource allocation as
part of the DALY. For example, when age weight-
ing is applied, the YLDs assigned to a disabled per-
son aged 30 years are almost twice the YLDs
assigned to a 70-year-old person with the same
condition [91]. Consider two interventions for
depression: one for an adult population and the
other for older adults; in this example, consider that
the intervention for older people is more effective
in terms of reducing YLDs than the intervention for
the adult population when age is given equal
weighting. After age weights are applied, assume
the effectiveness of the intervention for the adult
population as more “effective” in terms of YLD
estimates than that for older people. This could
mean that although an intervention may be more
effective in terms of relieving the effects of a dis-
ability for older people, because they are perceived
as being less productive, as a result of the applica-
tion of age weights the intervention may not receive
funding despite its actual benefit in terms of YLDs.
More resources could be allocated to healthcare
interventions for the adult population, taking away
from the finite budget and reducing the ability to
fund healthcare resources for older people, who are
naturally high users of healthcare resources because
of aspects such as frailty and multiple morbidities,
which can include facets such as depression and
cognitive impairment. These types of equity
weights are controversial, and so although they
may have conceptual or theory-based foundations,
they are often criticized when used in practical
decision-making approaches.

Disability weights themselves have been criti-
cized in an international context, particularly
when the disability weights might have some
social context and the “ability to achieve” with a
condition might also depend on resources
currently available within a country or region.
For example, depression-free days may be more
valuable in lower-income, rural communities
where ability to work is given a much higher
value than within higher-income, developed
countries where existing welfare and care pro-

grams (e.g., benefit programs and care groups)
already exist. Although studies have shown that
disability weights from country-specific general
public valuation exercises have remained reason-
ably consistent across different countries [93,
103-106], there is still an argument that the
values are not universally generalizable [107-110],
and so there is a case for developing region-
specific values [111].

Another implication exist based on the ability
to attribute multiple morbidities into the DALY
calculation [91]. Whereas logically, one person
should not be able to contribute more than 1
DALY to a model for any year assessed, people
with multiple morbidities could end up being
double counted if disability weights are merely
added together for each condition. For example,
using hypothetical weights, an older person has
cognitive impairment (weighted as 0.6), depres-
sion (weighted as 0.7), and anxiety (weighted as
0.8); the sum of these weights is 2.1, whereas the
total disability weight should be no more than 1.
People can have multiple morbidities related to
both their physical and mental health, which
should be accounted for in the evaluation pro-
cess; however, the ability to do this as part of the
DALY calculation is an area for future research,
although some possible methods based on
apportioning the disability weights have been
described briefly by Chen et al. [91].

6.7  Cost-Utility Analysis

for Decision-Making

The main purpose of CUA is to provide to deci-
sion makers information about the potential cost-
effectiveness of an intervention compared with
an alternative (normally usual care). To make this
information transparent for decision makers,
methods have been developed for summarizing
this information when it is obtained from multi-
ple different interventions. Some of the methods
are not specific for CUA. This section sum-
marizes the incremental cost-effectiveness ratio
(ICER) and how the ICER can be used alongside
specific decision rules for aiding allocative deci-
sions (such as thresholds and league tables).
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Box 6.5 Incremental Cost-Effectiveness
Ratios
The ICER are calculated as shown below:

JCER - Cost, —Cost ,
QALY, —QALY,

where Costy is the cost for intervention B,
Cost, is cost for usual care (option A),
QALYpis the QALY gained from interven-
tion B, and QALY, is the QALYs gained
from usual care (option A). If the DALY
was to be used for the ICER, the QALY
would simply be replaced by the DALY in
this calculation.

6.7.1 Incremental Cost-
Effectiveness Ratios for Cost-

Utility Analysis

ICERs are not specific to CUA and are also cov-
ered in Chap. 5 as part of CEA. The difference
between an ICER in CEA and in CUA is that the
denominator is constant between interventions
for CUA; so, for the cost-per-QALY technique,
the denominator is the QALY (rather than, for
example, cost per errors avoided compared with
cost per life year lost as part of CEA). The calcu-
lation of the ICER for CUA is shown in Box 6.5.

If we return to an earlier example from Box
6.3, we can show how ICERs can be used in a
simple decision-making approach. The example
in Box 6.6 shows a clear case when an interven-
tion (intervention C) would not be funded
because, based on the ICER, the intervention was
shown to be less effective and more costly than
usual care; in this case, the negative ICER is sim-
ply described as representing a dominated inter-
vention. However, in the case of intervention B,
the intervention was shown to be more costly but
more effective, producing an ICER of £20,000.
In this case there is an explicit question for
decision makers: Is gaining one QALY worth
£20,000? This information alone is not sufficient
to be able to answer this question, and therefore
the decision is generally aided using decision

rules. Two examples of potential decision rules
are threshold ICER values (Sect. 7.2) and league
tables (Sect. 7.3).

6.7.2 Informing Decision Makers

Based on Thresholds

The concept of a willingness to pay threshold is
simple, and we can explain a hypothetical thresh-
old using the example from Box 6.6. Note that
this example assumes that the threshold is a strict
decision rule, whereas in reality it is used more as
guidance for decision makers. In that example,
intervention B produced an ICER of £20,000 (per
QALY). If we state that a top threshold amount of
£10,000 per QALY is set for funding new inter-
ventions, then intervention B would not be eligi-
ble for funding because it is above our threshold
(£20,000 > £10,000). However, if the threshold
was £30,000 per QALY, then the intervention
would be eligible for funding because the ICER
for intervention B is lower than the threshold
(£20,000 < £30,000). Thresholds are simply used
to give general guidance and rationale to decision
makers about which new interventions should or
should not be funded based on their relative cost-
effectiveness compared with usual care. In real-
ity, these decisions are not usually based only on
cost-effectiveness in this manner, but this is the
logic behind the use of thresholds.

In the United Kingdom, NICE used a thresh-
old of £20,000 to £30,000 per QALY for the pur-
pose of informing decisions around funding new
interventions [21]. This threshold lacks any sort
of empirical basis and has been criticized, par-
ticularly by those who have tried to design a
single central threshold based on empirical evi-
dence [112, 113]. Recent studies have suggested
that the central threshold used by NICE should
be £18,317 [112], and another more recent study
reestimated an even lower central threshold at
£12,936 per QALY [113], but at the time of writ-
ing these thresholds have not been used for deci-
sion-making in any explicitly meaningful way.
The logic for the estimation of these thresholds
is based on two ideas of what a threshold should
represent [112]: (a) a measure of opportunity
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Box 6.6 Example — ICERs and Simple
Decision-Making

This example describes how a decision can
be made between three options (inter-
vention B or C compared with usual care
[option A]) when the choice is based on
the ICER for cost-per-QALY analysis (the
trade-off between the cost and QALY ben-
efit of a new intervention compared with
usual care). Data for this example are pre-
sented in Table 6.6.

Question: Three options of care have
been assessed. Usual care (option A) pro-
vides a gain of 1.6 QALYs at a cost of
£5,000. Intervention B provides a gain of
1.6 QALYs at a cost of £15,000, and inter-
vention C provides a gain of 1.35 QALYs
at a cost of £10,000. Based on the ICERsS, is
there a rationale to change care from usual
care (option A)?

Answer for intervention C: There is no
rationale to move away from usual care
(option A) because intervention C has been
dominated by usual care. In this case, an
ICER is not calculated because intervention
B costs more (by £5000) and is not as effec-
tive (QALY loss of 0.25). Note that if this
intervention had saved costs and been more
effective than usual care, then it would be
referred to as being dominant compared
with usual care.

Answer for intervention B: This inter-
vention is more effective than usual care
(option A) (QALY gain of 0.5) but costs
more (by £10,000); this produces an
ICER of £20,000 (that is, it will cost
£20,000 per QALY gained using interven-
tion B compared with usual care). Here,
the decision to choose usual care or inter-
vention B is not too clear and therefore
requires a decision rule to help inform
which option to choose. Two possibilities
for imposing a decision rule (one current
and one outdated) are described in Sects.
7.2 and 7.3.

cost between alternatives when funded by a fixed
finite budget, and (b) the rate at which individu-
als are willing to forgo other forms of consump-
tion to achieve health improvement (i.e., a value
of health consumption). If a threshold amount is
not designed to represent these aspects of health-
care consumption between alternatives, then the
threshold might not be fit for purpose. This sug-
gests that even the lower £20,000 threshold pro-
posed by NICE might be inefficient for informing
resource allocation if this amount if higher than
that which can or should be spent on healthcare
resources for an intervention; this has domestic
and international implications for how thresh-
olds are currently set.

Threshold values external to the United
Kingdom differ and depend on a country’s own
particular perspective of how a threshold amount
should be set. In low- and middle-income coun-
tries (LAMICs), there has been some debate and
research into how a threshold value should be set.
This debate about the threshold for LAMICs has
historically mainly arisen from the WHO’s
Choosing Interventions That Are Cost Effective
(WHO-CHOICE) initiative: “This initiative
aimed to build global and regional databases of
the relative costs and effects of interventions for
a wide range of diseases and risk factors, to iden-
tify the optimal mix of interventions to address
issues of allocative efficiency in health” [114].

The WHO-CHOICE initiative designed
league tables (see Sect. 7.3) for the purpose of
decision-making, but thresholds were also
developed within their initiative. Therefore, the
cost-effectiveness of an intervention could be
ranked against that of other interventions, but
these interventions also had to be cost-effective
based on the defined threshold. It was decided
that a threshold of three times the gross domes-
tic product (GDP) per capita could act as a
country-specific threshold. The decision to base
the threshold on GDP per capita was chosen
based on criteria set out by the WHO
Commission on Macroeconomics and Health
[115]. In economic terms, a country’s GDP per
capita has traditionally been perceived as a (per-
haps imperfect) measure of well-being or utility
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Table 6.6 Calculation of ICERs for cost-per-QALY analysis

Incremental cost QALYs
Option Cost (vs. option A)* gained
A £5,000 - 1.6
B £15,000 £10,000 2.1
C £10,000 £5000 1.35

Incremental QALY's

(vs. option A)* ICER (vs. option A)?
0.5 (gain) £20,000

—0.25 (loss) Dominated

ICER incremental cost-effectiveness ratio, QALY quality-adjusted life year
# Incremental difference (cost, QALY, and ICER) is compared with usual care (option A)

[116]; it takes into account the total output of a
country (the GDP) and divides it by the number
of people in the country. The WHO report sug-
gested that a life year saved or a DALY pre-
vented should be at least equal to the per capita
income or extra market income created as a
result of the intervention’s outcome, but also
that the real benefit may be much higher (e.g.,
up to three times higher) than the per capita fig-
ure because of other non-income-based benefits
(e.g., equitable outcomes such as a change in
pain and suffering). Therefore, in the absence of
any other defined threshold, up to three times
the GDP per capita of a country could be used as
a defined threshold.

The WHO-CHOICE threshold has been
widely adapted internationally by researchers
to help inform resource allocation within a
country’s decision-making process when an
alternative threshold does not exist. However,
this frequently adopted threshold for interna-
tional cost-effectiveness has been argued to not
be fit for the purpose; this argument can be
summed up within the work by Revill et al.
[117], who have assessed the use of these
thresholds for LAMICs:

Consequently current judgements [in particular
with regard to the cost-effectiveness thresholds
recommended by WHO] about which interven-
tions and programmes are cost-effective are often
aspirational and do not reflect the reality of
resource constraints. As a consequence their use is
likely to reduce overall population health and
exacerbate healthcare inequalities. They also fail
to identify the real (and greater) value of devoting
more resources to these efforts. By obscuring the
true implications of current arrangements they do
not contribute to greater understanding of and
accountability for global and local decisions made
on behalf of populations in low and middle as well
as in high income countries. (p. 1)

To simplify the above quote: if the threshold
by which an intervention is judged to be cost-
effective (and therefore whether it should be
funded) is not appropriately set, this could lead to
inappropriate allocation of funds. For example, if
the threshold is too high, then cost-effective
interventions that could be funded do not get
funded within a budget that could fund such
interventions, and the potential benefit to patients
is lost. On the other hand, if the threshold is too
low, then relatively cost-ineffective interventions
may get funded, which could drain the finite
budget, meaning that more cost-effective
interventions cannot be funded at a later date.
The threshold needs to be appropriate for the
finite budget that will fund the interventions in
order to ensure that the correct cost-effective
interventions are funded at the right time, which
consequently enables benefits for patients with-
out draining the finite budget too early to enable
benefit in the future. In this instance, the sugges-
tion is that basing a threshold on GDP per capita
is not an appropriate basis for a threshold and
may not take into account the actual health needs
and inequalities of a country’s population. The
paper by Revill et al. [117] uses examples from
HIV/AIDS to illustrate their point, but one of the
key messages was that thresholds based on GDP
per capita conflict with the central principle of
resource allocation, which is to enable the appro-
priate allocation of funds within a finite budget
system. They suggest that there needs to be a
threshold that more appropriately accounts for
the resource constraints of the country within
which the allocation decision needs to be made.
Work to develop thresholds for LAMICs is ongo-
ing; however, Woods et al. [118] have developed
initial estimates for some LAMICs (Malawi,
Cambodia, El Salvador, and Kazakhstan).
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6.7.3 QALY League Tables

The concept and design of QALY league tables
are only briefly mentioned here because the idea
of allocating resources based on league tables
has become outdated since the introduction of
thresholds (discussed in Sect. 7.2), which have
become the dominant option for informing deci-
sion makers.

The concept of league tables is relatively sim-
ple: interventions (any intervention, be it hip
replacements, breast cancer screening, or medi-
cation for depression) are ranked based on their
cost-per-QALY ICER, and the lowest amount is
ranked the highest (e.g., option A is £220 per
QALY) and the highest amount is ranked the
lowest (e.g., option Z is £100,000 per QALY);
therefore, option A would be funded and option Z
would not be funded, assuming enough options
were available between options A and Z to equal
the amount of the budget used for funding them.

There were two main motivations for these
tables before the introduction of thresholds. First,
to put the results of a study into a broader con-
text: researchers could say whether the ICER
produced by their study was similar to those of
other funded treatments. Second, for direct use in
resource allocation: authors argued that switch-
ing resources from programs near the bottom to
those near the top of the league table would result
in health gains.

The main problem with QALY league tables
was in their construction. There was no guarantee
that the studies used to generate the ICERs were
of high quality, and even if they were, they could
have been undertaken using different methods
because of a lack of guidance about how these
tables could have been used appropriately. For
example, studies could have used different per-
spectives, discount rates, or utilities. An even
more problematic issue is the choice of compara-
tors. Simply taking an ICER from an isolated
study without considering other comparators can
be deeply misleading. Although logically, league
tables are how decision-making could be
approached when using the cost-per-QALY
method, their practical use requires caution. The
most famous example of the use of league tables

arose in Oregon, where the purpose was to pro-
duce a QALY league table for services provided
under the state of Oregon’s Medicaid program. In
the first stages the league tables produced a list of
interventions that would be funded by Medicaid
based largely on how the intervention was ranked
based on its cost per QALY. The list produced
some peculiarities: funding may cover tooth caps,
but would not cover surgery for emergent appen-
dicitis [119].

Without quality assurance of all studies, stan-
dardized methods, and full incremental analyses,
QALY league tables are problematic. Some of
these problems have been overcome by the Center
for the Evaluation of Value and Risk in Health
at Tufts Medical Center in Boston [120], which
maintains a database of quality-assured studies,
but each study does not need to include a full
incremental analysis of all relevant alternatives;
users must construct these from multiple studies
within the database (if they exist).The database
can be viewed online (http://healtheconomics.
tuftsmedicalcenter.org/cear4/Resources/League
Table.aspx). Users of the database also need to
consider how generalizable the studies are to their
own decision-making context. QALY league
tables and other decision rules are also covered in
the report by Malek [121]. However, it is also
worth noting that although thresholds do not solve
many of the issues associated with league tables
(such as the ability to use different methods that
could change the ICER, which would be assessed
against the set thresholds), guidance about how to
perform economic evaluations alongside thresh-
olds has governing bodies such as NICE in the
United Kingdom to prefer this method.

6.8  CUA for Mental Health
Studies: Concluding

Comments

This chapter has described some practical and
conceptual considerations with regard to the use
of CUA, often using examples in a mental health
context. As described within the chapter, some
aspects of mental health need to be considered
for the purpose of performing an economic
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evaluation, although these aspects are not
always specific to CUA. For example, the issue
around cognitive ability to self-report
preference-based outcome measures is not spe-
cific to CUA. Also, non-preference-based mea-
sures or other self-reported data could be used
as part of CEA, which would be affected by the
mental state of the person reporting the data.
The collection of subjective self-reported data is
an issue for mental health research in general,
although it is important to recognize this limita-
tion for CUA, which has largely relied on self-
reported data [122].

Specific issues for CUA in the context of men-
tal health are mainly related to two key factors
that have been described within this chapter: (a)
weighting relevant outcomes using a general
public (QALY and modern DALY) or expert
opinion (original DALY) perspective compared
with a patient perspective, and (b) using a single
metric of effectiveness for the purpose of CUA
(e.g., the QALY or DALY). Two other aspects
that have not been explicitly described within
this chapter but are areas for further consider-
ation as CUA evolves are also described in this
section; these aspects are specific to CUA and
mental health: (a) implications of resource allo-
cation focused on health benefits when the
patients’ preference may be to not receive treat-
ment even when there is a health benefit (for
example, when healthcare is enforced or strongly
encouraged against the patient’s own preference),
and (b) moving away from only health as the
relevant outcome of interest as part of an eco-
nomic evaluation (such as within CEA and CUA)
toward broader aspects focused on well-being or
capability, as examples.

First, weighting outcomes has been a major
source of controversy and debate, mainly because
of the source of the valuation process. The source
of valuation has implications for both patients
with physical conditions and those with mental
health conditions if for the purpose of discussion
we assume that health is binary in this way; how-
ever, the issue could be considered more problem-
atic for mental health than physical health because
of the way resources could be allocated when
relying on general public compared with patient

values. When the general public places lower
weights on physical health states, and therefore
potential for higher incremental benefit, then
more resources could be allocated to patients with
physical health conditions compared with if a
patient had valued the state (see also Sect. 4.2),
but the opposite seems apparent for mental health
conditions, where the higher general public val-
ues could move resources away from mental
health interventions than if patients had been the
source of the valuation exercise. The extent to
which receiving more resources than are per-
ceived necessary based on patients’ valuation of
the state is an issue for those with physical health
conditions is debatable (for example, patients
with physical health conditions may be altruistic
about the healthcare they receive and perceive it
as an injustice they receive more resources than
they would if patient values had been used), but
from a patient perspective it is certainly an issue
for patients with mental health conditions, from
whom resources are moved away because of these
higher weights. Again, this issue is debatable, and
the use of the general public or patients as the
source of valuation has many implications. The
extent to which these issues will be solved by
using both patients and the general public as two
sources of valuation simultaneously in an eco-
nomic evaluation is also debatable, but this is a
suggested option by at least two authors [25].
Second, the use of a single metric of effec-
tiveness is considered a more transparent method
for decision makers to make judgements about
which interventions to fund when focused on the
comparative cost-effectiveness of multiple inter-
ventions across different health conditions and
care services. However, the multidimensional
and often changing impact of mental health sug-
gests that a single metric of effectiveness — even
when based on a multiattribute tool (such as a
preference-based outcome measure) — may not
be a sufficient and sensitive method of evaluat-
ing the cost-effectiveness of all mental health
interventions. The extent to which CUA is trans-
parent when a single metric of effectiveness,
such as the QALY, is elicited from various
generic or condition-specific preference-based
measures in order to improve sensitivity as
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necessary is also debatable. The trade-off
between the practical and conceptual basis of
performing CUA is complicated and not neces-
sarily specific to mental health, but given the
complicated nature of mental health, the short-
comings of CUA using a single metric may seem
more transparent. This issue is a general one
with an economic evaluation and is not necessar-
ily solved by using an alternative method (such
as CEA or CBA), but it still needs to be consid-
ered as methods for economic evaluation evolve.

In general, the focus for CUA has been based
on evaluating health benefits, including aspects
of mental health, compared with any other rele-
vant outcome. There are instances in mental
health when the patient may wish to refuse or
not adhere to treatment that may improve their
health; they may have a preference for some
other outcome that outweighs their preference for
improved health. In more extreme cases, this
could relate to the need for monitored care in the
form of being admitted to a mental health hospi-
tal, where the patient may prefer not to reside. A
less extreme example would be nonadherence to
medication for mental health conditions. Either
way, when the relevant outcome for CUA is
focused only on health benefits, then these other
nonhealth aspects may be ignored. The extent to
which patient preference should be chosen over
potential health benefits is debatable. There may
be instances where the perceived benefit to the
patient goes against the patient’s own perceived
benefit from an intervention, and in this case it
becomes a moral and ethical dilemma whether to
adhere to the patient’s own preference. In terms
of resource allocation, it becomes an ethical issue
whether to fund interventions that the patient
would prefer not to receive, despite the health
benefit associated with the intervention. How
resources should be allocated in these instances
is worthy of further discussion, but an issue to
note here is that these other relevant outcomes
could be assessed using methods associated with
CUA, such as preference elicitation techniques to
trade-off health and nonhealth benefits [123] and
the use of alternative preference-based outcome
measures not focused on health [68, 72].

There is a growing body of literature regarding the
evaluation of aspects other than health as part of

CUA. Two examples focus on well-being and capa-
bility. The Recovering Quality of Life measure is a
preference-based measure for assessing well-being
associated with mental health, and the ICECAP
measures are focused on capability-based well-
being. Although whether the latter should be used to
elicit the QALY as part of CUA is debatable (see
Sect. 5.4), these represent a conceptual and practical
move away from evaluating only health outcomes
as part of an economic evaluation and CUA. I have
just described some cases when health benefits may
not be the preferred outcome from an intervention,
which indicates only some cases when something
other than health may need to be assessed for the
purpose of an economic evaluation. We can gener-
alize the examples to suggest that a health benefit
may not always be the primary relevant outcome for
mental health patients, and in some cases they may
be more interested in being able to perform everyday
tasks (an item within the 10-item Recovering Quality
of Life measure) or the ability to be independent (an
item within the ICECAP-A). The inclusion of these
other relevant outcomes in an economic evaluation
may result in more social- and community-based
interventions (such as support groups) being
financed because they could be identified as “cost-
effective” when effectiveness in based on outcomes
that are not relevant to only health. An aspect for
future discussion is how to trade off between health
and nonhealth benefits when making resource alloca-
tion decisions, but these aspects are part of current
debates in the field of Health Economics in general
and CUA in particular [14, 16-18, 74].

Key Messages

e The use of CUA has grown in popular-
ity, though the methods and measures
associated with CUA are still evolving —
this includes movement from measuring
health only to measuring other aspects
such as well-being and capability. The
design of CUA has both practical and
conceptual implications for the evalua-
tion of mental health interventions.

(continued)
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(continued)

The use of preference weights when
sourced from patients or the general
public has implications for how the
severity of a condition is quantified, and
therefore may affect how resources are
allocated when informed by CUA. This
has particular implications for the fund-
ing of mental health interventions using
a fixed, finite healthcare budget.

The QALY as a single metric of effec-
tiveness enables cross-comparability of
potential benefits among different inter-
ventions for all conditions. The extent to
which the QALY is sensitive to the rel-
evant outcome of interest for evaluation
depends on the underlying preference-
based measure used for the quality
adjustment of the QALY. However, the
use of different measures for eliciting
QALYs also questions to what extent a
“QALY is a QALY is a QALY.”

The DALY has evolved since 1990
until its recent developments as part of
the 2010 GBD study. The use of inci-
dence or prevalence, a life expectancy
assumed to be constant, age weights,
and the PTO technique for assigning
disability weights rather than prefer-
ences have all been areas of debate in
relation to the DALY. These aspects are
different from those related to the
design of the QALY.

The growing use of thresholds compared
with league tables for informing decision
makers about  comparative  cost-
effectiveness (based on ICERs) between
interventions when there is a finite, fixed
budget has led to new evidence-based
methods for calculating central threshold
amounts. These methods have been devel-
oped for calculating thresholds in high-
income countries as well as LAMICs, and
these methods are still developing to help
inform international decision-making.
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Introduction to Statistics
and Modeling Methods Applied
in Health Economics

Vladislav Berdunov and Matthew Franklin

Abstract

The increasing complexity of health economics methodology has raised
the need for technical methods to systematically use patient-level data and
characterize uncertainty around the decision problem for decision makers.
This chapter provides an introduction to these methods, focusing on trial-
based statistical techniques and economic modeling methods for the pur-
pose of health economic analysis. This chapter describes some differences
between the more commonly used frequentist approach for clinical analy-
sis and the developing use of Bayesian methods for health economic anal-
ysis. Statistical methods described include the use of power calculations,
hypothesis testing, and regression analysis, and their relevance for eco-
nomic analysis. More advanced statistical methods are also introduced,
such as the area under the curve method for assessing incremental benefit,
controlling for missing data and baseline characteristics, and using map-
ping algorithms for eliciting preference-based tariff scores when a
preference-based measure has not been collected within a study. The sec-
ond part of the chapter focuses on modeling methods designed to synthe-
size data from multiple sources when the economic analysis needs to go
beyond a single source of primary data or for a longer time horizon.
Multiple types of economic models are described, including decision
trees, state transition models (including Markov chain models), microsim-
ulation, and discrete event simulation. The chapter breaks down key
elements of model design and offers recommendations on possible sources
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of data that may be used to derive parameter estimates. The conclusion of
the chapter includes recommendations for appropriately reporting results
of the statistical and modeling analyses carried out as part of an economic

evaluation.

Key Points Summary

e Characteristics of data used in economic
analysis, including different types of
data (e.g., continuous, categorical,
bounded) and distributions of data (nor-
mal, skewed), and how these affect sta-
tistical methods in economic evaluation

e The role of regression analysis in the
context of economic evaluation

e More advanced statistical methods,
which include nonparametric bootstrap-
ping, area under the curve analysis,
mapping, and methods to account for
missing data

e Steps involved in designing a decision-
analytic model for an economic evalua-
tion and the key elements of the model

e Different types of decision-analytic
models used for economic evaluation

e The concept of uncertainty in decision-
analytic models, different types of
uncertainty that need to be addressed as
part of a modeling analysis, and appro-
priate methods for reporting uncertainty
in the results of a modeling analysis

7.1  Introduction

The development of complex healthcare systems
has increased demand for economic evaluation as
a method for informing decisions in healthcare.
The increasing complexity of evaluation methods
has raised the need for technical methods to sys-
tematically use evidence and characterize uncer-
tainty around the decision problem when
informing decision makers. Health economists
often use sampled patient-level data on the costs
and effects of an intervention to populate an
economic evaluation. This approach poses a

number of analytical challenges for investigators,
such as skewed data, missing data, and censored
data. The primary source of costs and outcomes
may be subject to bias, such as confounding from
differences in patient characteristics and nonrep-
resentative samples. Statistical methods are used
as tools to draw inferences regarding the eco-
nomic effect of a healthcare intervention based
on a sample of data collected alongside a clinical
study. In instances when data from a clinical
study do not exist or do not provide sufficient
information upon which a decision can be
informed, economic modeling can be used to
extrapolate results from current or previous stud-
ies, include data from the empirical literature,
and evaluate the decision problem over a longer
time horizon. This chapter outlines various ways
in which statistical tools and modeling methods
could be used in both deterministic and stochastic
economic analyses.

This chapter aims to provide guidance to intro-
ductory statistical and economic modeling meth-
ods for health economic analysis, but it is not a
technical guide on how to perform these methods.
Within this chapter, methods are introduced and
described, guidance is given about when these
methods may be useful, and references are pro-
vided to studies which have used these methods in
practice; we also make the reader aware of more
complex methods that may be useful in the future.
However, it is up to the reader to use the references
provided to learn more about the technical aspects
of these methods. It should also be noted that, as
an introductory guide, methods may be over sim-
plified for descriptive purposes, and it is again the
reader’s duty to use the references provided to
understand the more complex aspects of these
methods for statistical and modeling analyses for
health economics.

The purpose of this chapter is to provide a gen-
eral introduction to concepts in statistical and
modeling analysis methods that is not setting or
country-specific. Certain examples from the
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United Kingdom are used within this chapter to
illustrate concepts, particularly in terms of sources
of data, in order to inform decision-analytic mod-
els and applications of methods to real studies.

7.2  Introductory Statistics
for Health Economics
and Economic Evaluation

7.2.1 Overview of Introductory

Statistical Methods
for Economic Evaluation

Health economics requires statistical methods to
enable inferences of results from data sets of
interest for descriptive purposes. Although
Health Economics as a discipline is not limited to
just economic evaluations, the introductory sta-
tistical methods described within this chapter
focus on those methods that are most commonly
associated with economic evaluations, as well as
the assessment of costs and outcome data
obtained from clinical studies. This includes
describing basic methods for determining statisti-
cally significant results, descriptive statistics
when reporting results, and then an overview of
basic linear regression models such as ordinary
least squares (OLS). Other slightly more
advanced methods that are commonly used for
the purpose of economic evaluation are also
described, such as performing regression analy-
ses using generalized linear models (GLMs), and
the use of bootstrapping methods for nonpara-
metric assessments and resampling; bootstrap-
ping for the generation of cost-effectiveness
acceptability curves (CEACs) is also described
within this chapter. More advanced or generally
useful methods are also acknowledged; however,
this is only to make the reader aware of these
methods for potential use in the future while pro-
viding references for further reading. These
advanced methods include: (a) area under the
curve (AUC) analysis for calculating incremental
benefit; (b) controlling for baseline factors,
including patient characteristics, utility scores,
and cost differences between trial arms; (c) multiple
imputation for missing data; and (d) “mapping”
(cross-walking) and the potential use of mapping

algorithms for specific use in cost-utility studies
when a preference-based measure has not been
included in the study design [see also Chap. 6
with regard to cost-utility analysis (CUA)].

7.2.2 A Note on the Distribution
of Data for Health Economic
Analysis

It is important to note immediately that data for
economic analysis are different from clinical
data. The data for economic analyses are not
necessarily unique or even complex, but meth-
ods have been developed to analyze the data
appropriately. Key aspects about the data used
for economic analysis mostly stem from the dis-
tribution of the data and the type of data being
analyzed. A normal distribution is a desirable
trait for data, and statistical methods rely on this
assumption for appropriate use; however, a nor-
mal distribution is rarely observed within the
data used for economic analysis. The data can be
continuous or categorical (or binary) (Box 7.1),
and often the data are skewed (Box 7.2), bounded

Box 7.1 Types of Data for Health
Economic Analysis: Categorical Data

It may be necessary to generate categorical
(or binary) data from continuous data for
the purpose of analysis (such as generating
age groups), or the data may be naturally
categorical (for example, the three item
levels of the EQ-5D-3 L domains).
Categorical data need to be analyzed and
presented for descriptive purposes in spe-
cific ways, such as using logistic regression
models or using frequency-based plots for
descriptive statistics. Often, the data used
for economic analysis are continuous (such
as cost data), and so the main focus of this
chapter is based on continuous data, but the
reader should be aware that if the data are
not continuous (categorical or binary, for
example), then certain statistical methods
may not be appropriate.
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Box 7.2 Types of Data for Health
Economic Analysis: Skewed Data
Positively skewed data are most often
observed with cost data. Costs have a finite
upper bound but can be bound at zero (logi-
cally, there is no negative price for goods or
services). Often there is a small number of
patients with very high costs, and depend-
ing on whether the analysis is specific to a
whole service or a care service (e.g., inpa-
tient care), people can have zero costs asso-
ciated with a service. When presented with
skewed data, it might seem rational to just
report the median, but the median is not
always appropriate for economic analysis.
Alternative methods such as bootstrapping
have been developed for dealing with
skewed data (see Sect. 7.2.7).

Box 7.3 Types of Data for Health
Economic Analysis: Bounded Data
Bounded data are most commonly observed
with outcome measure data or cost data
(see also “skewed data” in Box 7.2),
whereby the data are bounded by the scor-
ing algorithm of the measure, or simply a
lower bound at a value of zero (i.e., no
cost) for cost data. For preference-based
measures such as the EQ-5D-3 L (see
Chap. 6), the preference-based algorithm is
bounded by a value of —0.594 (states worse
than death) to 1 (perfect health). The
bounded nature of the data should be
accounted for in an economic analysis. For
example, during mapping exercises (see
Sect. 7.2.8.4), estimating values outside of
the measures score range is a real issue that
can be accounted for using various
regression-based methods.

(Box 7.3), missing (Box 7.4), or censored (Box 7.5).
A simplistic explanation of what these aspects
mean for data analysis and when they may

Box 7.4 Types of Data for Health
Economic Analysis: Missing Data
Missing data are common with patient-
level data. Missing data can occur because
of poor response rates, incomplete
responses, or loss to follow-up (due to
patients dropping out of a study or their
inability to complete a study, for example).
Missing data can be particularly problem-
atic for economic analysis, where arithme-
tic mean values are of great importance and
where not accounting for missing data may
lead to biased results. For example, patient
dropout because of an inability to complete
the study may remove particular patient
groups (for example, those with very poor
health or cognitive impairment) from the
assessment process, which means their
potential benefit from an intervention is not
accounted for in the economic analysis.
Imputing data is useful in this instance (see
Sect. 7.2.8.3).

occur are provided in the descriptions in the
respective boxes. Simplistic methods for dealing
with these data traits are described within this
chapter, but for a more comprehensive overview
of these statistical methods, please refer to Jones
etal. [1].

7.2.3 Descriptive Statistics: Use
and Interpretation

Descriptive statistics are important for any study
when it is necessary to describe the distribution of
the data and subsequent results. Mean point esti-
mates are one of the most commonly reported
descriptive statistics, but it is “arithmetic means”
(compared with other means such as “geometric”
or “harmonic” means) that need to be reported for
health economic analysis. These mean values are
reported to describe the central tendencies of a
probability distribution, but they are not robust sta-
tistics for describing the data distribution; within
health economics we are just as concerned with the
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Box 7.5 Types of Data for Health
Economic Analysis: Censored Data
Censored data are a specific type of missing
data (and can be dealt with using similar
methods; see “missing data” in Box 7.4),
whereby the data are not collected or not
used for analysis. For example, this may
be the result of administrative censoring,
whereby patients can drop into or out of
databases, but analysis is carried out for a
specific period for which data are avail-
able for all/most of the desired patient
group. A key assumption when using this
type of data is that the uncensored data are
the same as the censored data (i.e., the
censored data is “uninformative”); how-
ever, cost and event data can occur and
accumulate over time (that is, future
events are often response on past events),
and therefore this assumption is not valid,
and censored data can lead to bias within
economic analyses.

uncertainty around estimates (i.e., the distribution
of the data) as we are with the mean point value.

A basic overview of some simple descriptive
statistics is provided in Box 7.6 (point estimates)
and Box 7.7 (interval estimates); note that these
descriptive statistics, their use, and their interpre-
tation depend on the distribution of the data.
Normally distributed data sets rarely exist for the
purpose of health economic analysis, but for the
purpose of describing descriptive statistics, we
now assume that the data are normally distributed
and compare how these statistics alter when the
data is non-normally distributed (in this instance,
positivity skewed for descriptive purposes). These
descriptive statistics will be reintroduced and then
expanded upon to deal with different data distribu-
tions later within this chapter.

Figures 7.1 and 7.2 describe how the values of
central tendency, such as mean and the median

Box 7.6 Simple Descriptive Statistics
and Potential Use: Point Estimates

* Mean (average): The arithmetic mean is
the sum of a collection of observed values
divided by the number of observations.
The arithmetic mean value should always
be described for economic data. To say
“always reported” may not be restrictively
true, but it is recommended to report this
statistic in the vast majority of cases.

e Median: The median, in essence,
describes the middle value. Consider
presenting the median when the data
are skewed; however, still describe the
arithmetic mean along with this value.

* Mode: The mode is the most commonly
reported value in a collection of values.
This statistic is rarely reported along-
side economic data, but it might be use-
ful for frequency data, where knowing
the mode might be useful.

point estimates, can vary according to the under-
lying empirical distribution. Figure 7.1 includes a
normal distribution and Fig. 7.2 a positively
(right) skewed distribution. The latter is common
with cost data. (Note that cost data often follow a
gamma distribution rather than a positively
skewed normal distribution, but the example is
still useful in this instance).

As can be observed, the mean, median, and
mode are the same value for a normal distribu-
tion, but these values are different when the data
are skewed. When the data are right-skewed, the
mode is a lower value than the median, and the
median a lower value than the mean (mode <
median < mean). The general distribution of the
data around these point estimates is observably
quite different as well, indicating the need to use
interval estimates to describe the distribution of
the data as appropriate.
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Box 7.7 Simple Descriptive Statistics
and Potential Use: Interval Estimates

For a 95% CI, the interval suggests that
the true parameter value of interest for a

e [nterquartile range (IOR; p50, p25,

p75): The IQR is a measure of vari-
ability based on dividing the observed
data into quartiles (p50, p25, p75). In
this instance, p5S0 is the same as the
median; p25 and p75 represent the
observed value at the 25th and 75th
percentile of the data spread, respec-
tively. The value of the difference
between these is the IQR (IQR = p75 —
p25). Present the IQR when the data
are heavily skewed; however, consider
using methods to account for the skew
to report adjusted (standard errors or
confidence intervals; adjusted esti-
mates are common when using boot-
strapped estimates) instead of the IQR.
Standard deviation (SD): The SD is a
measure of data set value variation
around the mean. A lower value indi-
cates that data set values are closer to
the mean and vice versa for higher val-
ues. The SD of the sample is the degree
to which individuals within the sample
differ from the sample mean; therefore
present the SD when the size of varia-
tion in the entire observed data sample
is the main statistic of interest (see also
SE for comparative use).

Standard Error (SE): The SE is the SD of
the sampling distribution of a statistic,
which is commonly the mean. For the SE
of the mean, the SD is divided by the
square root of the sample size. The SE of
the sample mean is an estimate of how far
the sample mean is likely to be from the
population mean; therefore, present the
SE when potential error around the mean
is of interest.

Confidence interval (CI): The Cl is a fre-
quentist statistic that describes a range
within which the “true value” might exist
given a particular confidence level (nor-
mally 95%, but could be 99% or 90%).

patient population may lie with the value
range, with 95% confidence.

e Credible intervals: Credible intervals are
similar to CIs but are a Bayesian rather
than a frequentist statistic. For credible
intervals, the bounds are regarded as fixed
and the estimated parameter is a random
variable, whereas for CIs, their bounds
are considered random variables and the
parameter is a fixed value; however, their
use is analogous.

7.2.4 Sample Size and Power
Calculations: Relevance
for Economic Evaluations

Power calculations are used to establish an
appropriate sample size in order to identify a
statistically significant treatment effect (if one
exists) from a clinical trial. Clear implications
exist for methods to indicate appropriate sample
sizes if the primary focus of a trial is the eco-
nomic analysis; however, because the primary
focus is usually a clinical outcome (health eco-
nomic analysis is dominantly a secondary out-
come), the sample size of clinical trials is of
little relevance to health economists and their
desired analysis (which is often focused on
more generalized health benefits and costs). It is
worth noting that methods have been developed
to inform sample sizes if the primary focus of a
trial was to “power” the economic analysis (for
example, expected value of sample of informa-
tion [2, 3]), although these methods can be
applied post hoc, provided an economic model
is designed alongside the trial.

7.2.5 Hypothesis Testing
and Statistical Significance

The standard method for statistical inference in
healthcare research from a clinical perspective
involves a frequentist approach. This involves
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Normal distribution
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Mean = Median = Mode
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Fig.7.1 Normal distribution

Positively skewed distribution

1/

Mode < Median < Mean

Frequency

Fig.7.2 Right-skewed distribution

testing specific hypotheses relating to relation-
ships between variables by drawing conclusions
from the observed frequency of a particular
event. Within health economics analysis, hypoth-
esis testing is not generally used to establish cost-
effectiveness.  Health economic  analyses
generally uses a Bayesian framework for statisti-
cal inference, which assumes a posterior proba-
bility distribution for the relationship of interest

Value

based on observed data; however, frequentist
methods can still be used to describe potentially
statistically significant differences in costs and
outcomes between trial arms or patient groups.

As three examples and their potential use,
hypothesis testing can be based on:

t Test: Consider using the ¢ test when there are
two groups for comparison, data are normally



128

V. Berdunov and M. Franklin

distributed, and the variable for assessment is
continuous.

Chi-squared test: Consider using the chi-squared
test when there are two groups for compari-
son, data are normally distributed, and the
variable for assessment is categorical.

Analysis of variance: Consider using analysis of
variance when there are two or more groups
for comparison, data are normally distributed,
and the variable for assessment is continuous.

Each of the aforementioned tests are parametric
tests (i.e., they rely on an assumption about the dis-
tribution of the data) and often assume the data
assessed have a normal distribution, which is a limited
assumption when applied to cost and outcome data
used for economic analyses. Nonparametric tests
that might be of interest include:

o Wilcoxon rank-sum test (also known as Mann-
Whitney U test): Consider using when there
are two explanatory groups for comparison
and the data are continuous or can have an
ordinal ranking (i.e., there is way to rank the
variables to know which is greatest).

* Wilcoxon signed-rank test: Consider using
when there are two matched or paired groups
(i.e., from the same population) for compari-
son and the data are continuous or can have an
ordinal ranking (the sign test could also be
used in a similar manner).

* Kruskal-Wallis test: Consider using when
there are two or more groups for comparison
and the data are continuous or can have an
ordinal ranking.

Note that these examples describe when these
tests might be considered useful, but they are by
no means a comprehensive list of times when
these tests could or should be used.

These tests and their results (i.e., P values) still
have a place as descriptive statistics within
economic analysis, rather than a definitive result
when used for the purpose of clinical assessments
(treatment A is statistically significantly more clin-
ically effective that treatment B, for example). For
example, validity testing (in terms of construct,
convergent, and discriminant validity) of outcome
measures can be based on hypothesis testing using

these types of tests [4-6]. P values can be used as
an indication of a statistically significant result at a
predefined significance threshold (e.g., a P value
<0.05 indicates statistical significance), but they
should be treated as an indicator of a potential rela-
tionship for descriptive purposes rather than a
definitive relationship that may be used to support
the adoption of an intervention based on its impact
on costs or outcomes (guidance on reporting the
results of cost-effectiveness analyses is described
in more detail in Sect. 7.4).

7.2.6 Regression Analysis

7.2.6.1 Simple Linear Regression

and Continuous Variables
Regression analysis is a statistical method often
used for inferring relationships between vari-
ables. An example of a simple regression model
is the OLS model. For this model, it is important
that the response variable be continuous; how-
ever, if the response variable is categorical, then
logistic regression analysis is a simple alternative
(described in Sect. 7.2.6.2). As an example of the
OLS model, let the population regression equa-
tion be defined as:

v, =a+Px +¢, (7.1)

Within this simple regression model, y; is the
response variable of interest, x; is the explanatory
variable, 3 is the OLS estimator, « is the constant
term, and ¢; is the error term. The error term and
the response and explanatory variables are
defined for a population of N and each observa-
tion from the populationof i =1, ... , N. These
models are typically used when one wants to
understand the relationship between y and x,
which is described by the coefficient f, while
accounting for the constant term (o) and potential
“noise” (&) around the estimation. These models
often involve the use of multiple explanatory
variables in an effort to control for “confound-
ing” factors; these regression models can be
defined as:

yo=o+pBix, +...+B,x, ¢

=a+Bx +¢ (7.2)
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Multiple explanatory variables (up to p in this
example) can be included within a regression
model, and their relationship with y; is defined by
the coefficient f3,. In Eq. 7.2, " denotes the matrix
transpose, so that Bx; is the scalar resulting from
the inner product of vectors x; and f3; that is, 8 x;
represents the multiple possible explanatory vari-
ables and their potential possible relationships
with the response variable y;.

The purpose of running a simple regression
model such as OLS is to assess the relationship
between the response variable (e.g., health-
related quality of life) and the explanatory vari-
able (e.g., mental health status) while controlling
for other factors that may have an relationship
with the response variable (factors such as age
and sex, for example, can be included as addi-
tional explanatory variables in the regression
equation). Practical examples are presented in
Sect. 7.2.6.5.

7.2.6.2 Logistic Regression
and Categorical Variables

Logistic regression is used when the response
variable is categorical. Categorical variables
might include age, sex, or ethnicity; however,
rarely would these variables be included as the
response variable within a regression model.
Types of logistic regression models might some-
times be useful because the response variable is
categorical, such as for assessing diagnostic
interventions where the outcome is either “posi-

tive” or “negative” (true or false; an outcome has
occurred or has not). Practical examples are
presented in Sect. 7.2.6.5.

7.2.6.3 Generalized Linear Models

A GLM is a flexible version of the OLS model —
it is flexible in relation to the ability to make
parametric assumptions about how the explana-
tory variable(s) are related to the response vari-
able. The assumed relationship between the
linear estimator (/) and the mean of the distribu-
tion function can be explicitly fitted to the model
using a link function; this allows response vari-
ables that have error distributions other than a
normal distribution to be included in the regres-
sion model. It is also possible to make assump-
tions around the family of the error distribution
of the response variable. The ability to fit family
distributions and link functions (common exam-
ples of which are presented in Table 7.1) to the
GLM regression model has made this type of
model popular for the purpose of health eco-
nomic analysis when the response variable can-
not be assumed to be normally distributed. For
example, when exploring what aspects are driv-
ing costs as the response variable, a GLM model
could be fitted to a data set with a chosen distri-
bution to account for the skewed and bounded
nature of costs (e.g., gamma distribution) and a
defined link function (e.g., identity or log), and
then explanatory variables could include aspects
such as age, sex, and/or score from a clinical or

Table 7.1 Common family distributions and links for generalized linear models

Family name Distribution support Typical uses Link name Link function
Gaussian (normal) Continuous (—co, +00) Linear-response Identity Bx =u
relationship
Gamma Continuous (0, +o0) Exponential-response Inverse px =p!
relationship; scale
parameter
Inverse Gaussian Continuous (0, +c0) - Log Bx = 1n(u)
Bernoulli Integer Binary outcome Logit
Bx'=1n [LJ
I-p
Binomial Integer 0, 1, ..., N Number of successes in a Log-log px =
sequence of N binary — In{-1n(p)}
(yes/no) experiments
Poisson Integer 0, 1, 2, ... Probability of N events in Power # Bx =t

a fixed time interval
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Plotted observed Vs fitted values:
R-squared = 0.9886

Fitted values

Observed values

Fig.7.3 Judging goodness of fit using R*: example of good model fit

subjective patient-reported outcome measure to
assess mental health [7-9].

Some link functions are more commonly used
with particular family distributions (for example,
a Gaussian distribution with an identify link; this
is the same structure as an ordinary least squares
regression model). Mixing link functions with
distributions is possible within software pack-
ages, but the conceptual basis of doing so should
be assessed before using link functions with dis-
tributions for practical analysis.

7.2.6.4 Judging Goodness of Fit

and Specification

for Regression Models
The goodness of fit of a regression model
describes the extent to which the model will be
able to fit predicted values compared with
observed values. Goodness of fit can be assessed
in various ways, including by assessing the statis-
tical significance, sign, and size of coefficients
from the model; R? and adjusted R?; the Akaike’s
information criterion (AIC) [10] and the Bayesian
information criterion (BIC) [11]; tests of model
fit such as the Ramsey regression equation speci-
fication error test (RESET) [12], the Park test
[13], and the Jarque-Bera test [14]; and using
plots to examine whether model assumptions are

valid. These methods are described within this
section.

7.2.6.4.1 Statistical Significance, Sign,

and Size of Coefficients

Two subjective ways of assessing goodness of
fit are first to judge the statistical significance,
sign, and size of coefficients from the model
against a priori assumptions about whether
explanatory variables should have a certain rela-
tionship with the response variable. This rela-
tionship can also be assessed using visual plots
(such as scatter plots or kernel density plots),
whereby the plotted regression line and the
observed data points can be assessed; this kind
of subjective judgement is described in relation
to the R? statistic.

7.2.6.4.2 R?and Adjusted R?

Measures of explanatory power (such as the R?
and adjusted R” statistics) describe how well a
model explains the variation in the observed data
set. This can be visually observed using a scatter
plot, whereby statistics like R? describe how well
the observed data match the fitted regression line
(see Fig. 7.3 for an example of good fit and
Fig. 7.4 for an example of poor fit). The R? statis-
tic lies between a value of 0 (0%) and 1 (100%):
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Fig.7.4 Judging goodness of fit using R*: example of poor model fit

0 indicates that the regression model explains
none (0%) of the variability of the response vari-
able data around its mean, whereas 1 indicates that
the regression model explains all (100%) of the
variability of the response variable data around
its mean. Within Figs. 7.3 and 7.4, a linear
regression line has been fitted to the plotted rela-
tionship between the observed and fitted values
from the linear regression model. As can be
observed, when the plotted relationship is close
to the fitted linear regression line (Fig. 7.3), the
R? statistic is high (R? = 0.9886) and suggests the
model may have a good fit because it has high
explanatory power. However, when the plotted
relationship is not close (scattered around) the
fitted linear regression line (Fig. 7.4), the R? sta-
tistic is low (R?>=0.1079) and suggests the model
may not have a good fit because it has low
explanatory power.

7.2.6.4.3 Akaike’s and Bayesian

Information Criteria

AIC [10, 15] and BIC [11] provide statistics on
relative model performance and so can be used
for model selection when two or more model
options are available. AIC and BIC offer a statis-
tic of information lost when the model is fitted to

a set of observed data — the lower the AIC and
BIC figures, the less information is lost when fit-
ting one model compared with another model.
For a relative choice between models, the larger
the difference in the AIC and BIC statistics (the
one with a lower statistic is the preferred model),
the larger the “preference” for one model com-
pared with another model. The AIC and BIC
statistics offer a balance between goodness of fit
and model complexity, which is a concern when
overfitting models is possible. It should be recog-
nized that AIC and BIC do not have the same
criterion for model selection, and so the two may
disagree about which model is preferred; in this
situation it is debatable which criterion should be
used for choosing a model [16].

7.2.6.44 Tests of Model Fit

Tests of model fit can also be used, such as the
Ramsey Regression Equation Specification Error
Test (RESET) test for omitted variables [12], the
Park test for heteroscedasticity [13], and the
Jarque-Bera test for assessing the normality of
regression errors [14]. Each of these tests can be
used to test different aspects of model fit. Here I
explain in more detail (but still in a simplified
manner) how the Ramsey RESET test can be used.
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The Ramsey RESET for omitted variables
within linear least-squares (e.g., OLS) regression
models assesses whether nonlinear combinations
of the fitted values have power to explain the
response variable [12]; if this is true, then the
model could be misspecified in its current form.
Note that the RESET test is only a test of whether
the model is linear in the original explanatory
variables; that is, by adding certain explanatory
variables into the model in a higher order power
if these nonlinear combinations have explanatory
power (e.g. in a squared or cubic form; this is
why the test is referred to as an omitted variable
test, the RESET tests if there are any neglected
nonlinearities in the model) — the RESET test
cannot be used to pick up the influence of other
variables.

7.2.6.5 Practical Examples
of Regression Models
for Health Economic Analysis

Regression models have multiple applications
when used for the purpose of health economics,
and the OLS model is often used first, before more
complicated models are applied to a data set. Three
types of commonly used and relatively simple
regression models have been described. The
choice of model often depends on the research
question and the data set used for analysis.

Examples of when these regression models
have been used include identifying the relation-
ship between quality-of-life aspects and mental
health [17-19], mapping exercises where a rela-
tionship is defined between two outcome mea-
sures and their constructs, such as the
five-dimension EuroQoL (EQ-5D) and a clinical
measure (for example, the Hospital Anxiety and
Depression Scale [HADS]) [20] (see also Sect.
7.2.8.4), and identifying aspects that drive
increased healthcare and associated costs [7-9].

7.2.7 Bootstrap Analysis

Bootstrapping has gained popularity in Health
Economics as a method of nonparametric assess-
ment through random resampling with replace-
ment. Although a parametric bootstrap is
possible, what made this method attractive within

health economics is its ability to perform analysis
without the need for parametric assumptions,
particularly when such assumptions are difficult
to fit to the data. Readers with an interest in the
more complicated aspects of bootstrapping
(parametric use, applications, and limitations)
should refer to Lepage and Billard [21] and the
extensive work by Bradley Efron [22-25]. This
section focuses on nonparametric bootstrapping.

Nonparametric bootstrapping has gained
popularity for the assessment of cost data and is a
recommended method for economic evaluation
[26, 27]. Although the bootstrapping method is
technically valid, it has been criticized when
applied to cost data because it may lead to inef-
ficient and perhaps misleading inferences as a
result of not appropriately accounting for the
skew of the data [28]; for the purposes of the
discussion here, however, it is important to note
that nonparametric bootstrapping is a popular
method for health economic analysis despite
this criticism. To provide a relatively simple
understanding of the process of nonparametric
bootstrapping, four stages of the process are
described in Box 7.8, with reference to hypotheti-
cal cost data.

As described, the nonparametric bootstrap
method allows the sampling distribution to be
estimated without the need to make a parametric
assumption. In doing so, alternative statistics are
required for reporting the distribution of the boot-
strapped (replacement) data set. This includes
reporting the bootstrapped standard errors (SEs)
and bias-corrected and accelerated 95% confi-
dence intervals (CIs) [23] rather than the normal
SE and 95% CI. Although it is possible to report
these statistics that rely on an assumed normal
distribution of the residuals (i.e., normal CIs and
SEs as described in Box 7.7), these alternative
statistics account for the skew of the data and the
subsequent effect of the bootstrap. The benefits
of using these statistics alongside bootstrapped
analysis are described by Efron [23].

Bootstrapping is the most commonly used
trial-based technique (compared with modeling
methods) for (a) obtaining the CIs around an
incremental cost-effectiveness ratio (ICER; see
Chaps. 5 and 6) and (b) deriving the CEAC for
assessing the probability of cost-effectiveness at
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Box 7.8 Summary Stages
of a Nonparametric Bootstrapping
Method When Applied to Cost Data

1. A sample of cost data is elicited from a
patient sample of N patients; these are
described as the observed cost data set.

2. The bootstrapping method pulls a sam-
ple from (and of equal size to) the obser-
vations of the observed costs data set
using simple random sampling and
replacement.

3. A simple random sample is pulled from
the observed data and a replacement
data set is populated based on this ran-
dom sample; with the improvement of
speed and processing ability of statisti-
cal software, >1000 iterations (with
more rather than less) are preferred,
which will generate >1000 replacement
data points.

4. Because of the nature of the nonpara-
metric bootstrap, it is recommend that
bootstrapped SEs and bias-corrected
and accelerated 95% Cls be provided
when reporting the distribution [23].

various willingness-to-pay (WTP) thresholds. In
the example of the ICER for an analysis of cost
per quality-adjusted life year (QALY), the boot-
strap is applied to the costs and effects (QALY’s)
from the study of interest. Note that probability
sensitivity analysis (PSA) could be used in place
of bootstrapping when the economic evaluation
is performed within a model; therefore, the use of
CEACs and WTP thresholds are described within
Sect. 7.3.7.5 alongside a description of economic
modeling, rather than repeating these aspect here.

7.2.8 An Acknowledgement
of Other Advanced and Useful
Statistical Methods

Statistical methods for health economic analysis
are constantly advancing. It is difficult to make the
reader aware of all new and developing methods;

however, at the basic level, some advanced statisti-
cal methods often rely on aspects that have already
been described in this chapter, such as regression-
based methods. This section acknowledges four
statistical methods that are commonly used for the
purpose of health economic analysis (particularly
for economic evaluation) and their importance: (1)
AUC analysis, which is more commonly used for
calculating incremental benefit, particularly for
QALYs within CUA; (2) controlling for baseline
differences such as patient characteristics, utility,
and costs; (3) controlling for missing data using
multiple imputation; and (4) mapping from a non-
preference-based measure to a preference-based
measure when data have not yet been collected
using a preference-based measure (specifically for
use with CUA).

7.2.8.1 Area Under the Curve Analysis

AUC analysis is not really an advanced statistical
method, but it is useful for calculating incremen-
tal benefit over a particular time period, is often
used in CUA for calculating QALY's gained, and
has been used for modeling purposes. It is there-
fore worth noting this method in this section. The
logic behind the method is that the incremental
benefit of an intervention is calculated as the dif-
ference between the overall benefit of two inter-
ventions using linear approximation rather than
simple extrapolation, when benefit (e.g., utility
value) is recorded at multiple (at least two) time
points. For the purpose of demonstrating the dif-
ference between linear approximation using AUC
and simple extrapolation, consider that a person’s
utility (as a value of a person’s health-related
quality of life, for example) is captured at five
time points (this example is presented in Fig. 7.5).
If a utility value is assumed to be constant
between time points (simple extrapolation), then
the area representing the person’s utility would
be captured by the area under the black lines;
using linear approximation through the AUC
method, however, the area of utility representing
the person’s utility is represented by the area
under the blue lines. The “area of difference” rep-
resents the difference in the amount of utility cal-
culated using simple extrapolation compared
with using the AUC method. The AUC method
does not assume that a person’s health-related
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quality of life is constant between time points
(rather, there is a linear change in a person’s util-
ity between time points), and so is considered a
more accurate measure of calculating utility,
incremental benefit, and QALY's over time.

In general, QALYs could be calculated using
the AUC method in two ways: (1) at the group level
using the mean utility value, and (2) at the patient
level using patient-level utility values. It is gener-
ally recommended that the patient level be used
rather than the group level, if possible [29]. The
AUC method for calculating QALY's using patient-
level data can be expressed using Eqs. 7.3 and 7.4:

(u. +U
4= Lﬂ)gt (7.3)
2

where u is the utility score, i denotes an individ-
ual, and ¢ is time, so that at baseline, t = 0. For
each group j (where j represent the two groups
being assessed [e.g., intervention and control]),
the consecutive time measures can be added,
averaged, and then rescaled (8) for the percentage
of a year that r and 7 — 1 cover. The total QALY's
(Q) for the whole estimation period (7) is then
the sum of the utility values across all time points
starting at 7 = 1, such that

1=1
Q; = qu
T

In this example, total QALYs can be calcu-
lated for both groups (j), and the incremental
benefit is the difference between the two total
QALY (Q) values. Practical examples of using
the AUC method and its importance for calculat-
ing incremental benefit when using the QALY
has been described by Hunter et al. [29].

(7.4)

7.2.8.2 Controlling for Baseline
Differences Between Groups

The need to control for baseline differences when
making comparisons between at least two groups
has become the norm within health economic
analysis, particularly when dealing with observa-
tional data. Often, studies such as randomized
controlled trials (RCTs) involve a process of ran-
domization (random allocation of patients to the
intervention or control arm, for example) and
stratification (specific allocation of certain patient

groups or characteristics so they are equal in both
arms) in order to try and achieve balanced charac-
teristics between the two groups, when these
certain characteristics may have a relationship
with the outcome of interest (health state, utility,
or cost of care, for example). Baseline adjust-
ments can also be used to control for these group
differences, but it should be noted that adjusting
for baseline differences does come with some
caveats, and some guidelines or recommendations
for adjusting for baseline covariates have been
published [30]. Although patient characteristics
such as age and sex could be controlled for in the
baseline adjustment, the examples here focus on
utility and cost differences because these aspects
are not usually directly controlled for, even in a
randomization or stratification process. The rec-
ommended method for baseline adjustment is a
regression-based method, whereby the outcome
of interest is the response variable and explana-
tory variables could include a binary dummy vari-
able of the two groups (e.g., 0 = control group; 1
= intervention group) for comparison and base-
line utility or costs. An educational review about
dealing with utility data including baseline adjust-
ments (and missing data; also briefly explained in
the next section) has been provided by Hunter
et al. [29]; for costs these adjustments have been
described by van Asselt et al. [31].

7.2.8.3 Controlling for Missing Data

Missing data — where the data for analysis obtained
from self-reported methods or even healthcare sys-
tems are often incomplete — are a problem for eco-
nomic analysis. Reasons for incomplete data could
be poor response rates and inadequate or untrust-
worthy data collection or recording, among others.
Issues with missing data may be the result of a
study design flaw, but for the purpose of this sec-
tion the focus is on how to deal with missing data
using statistical methods while assuming that
repeat or further data collection is not an option.
First, it is up to the analyst to determine the “level
of missingness”; for example, are the data:

(a) Missing completely at random: no relation-
ship exists between the data that are missing
and any values in the data set, missing or
observed.
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Fig.7.5 Calculating utility over time using simple extrapolation or area under the curve

(b) Missing at random: no relationship exists
between the missing data and the mechanism
of their missingness, but this mechanism
may be related to the observed data.

(c) Missing not at random: a relationship exists
between the missing data and mechanism of
their missingness

Dealing with missing data is explored and
described in more detail by Little and Rubin [32];
note that if the data are missing completely at
random, then little can be done statistically at this
point, but when the data are determined to be
missing at random, then imputation can be used
to predict the missing data. Multiple univariate or
multivariate methods are available for imputa-
tion: various linear and logistic regressions [33],
predictive mean matching [34], and multiple
imputation using chained equations [35].
Statistical software packages often include built-
in code to perform these types of multiple data
imputations, making what used to be quite com-
plicated methods relatively simple when used
appropriately. Multiple imputation using chained
equations has become particularly popular over
the past decade; guidance on using this method

with an example focused on mental health data is
described by White et al. [35].

7.2.8.4 Mapping (Cross-Walking)
for Cost-Utility Analysis

Statistical mapping has become popular for health
economic analysis as a method for enabling the
ability to perform CUA when a preference-based
measure (e.g., the EQ-5D) was not administered
within a trial but a non-preference-based measure
(e.g., HADS) was administered and for which a
mapping algorithm exists. The mapping algorithm
defines the statistical relationship between the two
measures, so that if you know the score for one
measure (e.g., HADS), you can use the algorithm
to calculate the (preference-based) score of the
other measure (e.g., EQ-5D). Brazier et al. [20]
describe a few examples of this process of map-
ping from a mental health condition-specific mea-
sure (e.g., HADS) to a generic preference-based
measure (e.g., EQ-5D) in order to elicit a mapping
algorithm to be used in the future when the non-
preference-based measure has been administered
but a preference-based measure has not (i.e., in
this example, the HADS was administered but the
EQ-5D was not).
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Methods for producing these mapping algo-
rithms (that is, producing mapping algorithms for
future use when data from preference-based and
non-preference-based measures are available to
infer the statistical relationship) have well set out
guidelines that include methods for their use,
regression models that could or have been used,
as well as methods for assessing performance, for
example, assessing the goodness of fit (e.g.,
assessing the R? statistic) and predictive ability of
the fitted models (e.g., assessing mean absolute
error) [36]. These guidelines should be consulted
if there is an interest in or requirement to perform
cost-per-QALY analysis but a preference-based
measure has not been administered within a study
—a mapping algorithm may exist and could enable
this analysis; if an algorithm is not available,
these guidelines describe how to elicit a mapping
algorithm if the appropriate data are available
from a which a mapping algorithm could be elic-
ited (i.e., an existing data set with a preference-
based and non-preference-based measure
included and from which a statistical relationship
could be inferred). Caveats to using these algo-
rithms also exist and are described within the
guidance [36]. As of September 2013, a database
of mapping studies was published by the Health
Economic Research Centre (http://www.herc.

ox.ac.uk/downloads/mappingdatabase) [37].

7.3  Modeling Methods
for Health Economics
and Economic Evaluation
7.3.1 Overview of Economic

Modeling

The design of an economic evaluation requires
good-quality data on patient outcomes, the
costs of an intervention, and its comparators.
Investigators are frequently limited in the quan-
tity and quality of data obtained from a clinical
study, which does not allow an adequate assess-
ment of the economic effect of a healthcare
intervention. This has given rise to mathemati-
cal modeling methods that combine multiple
sources of data in order to assess economic end
points that may not be available from a single

clinical study and that might occur beyond the
time horizon of the original data source. This
overview of modeling methods offers an intro-
duction to the various types of decision-ana-
lytic model commonly used to support
economic evaluations in healthcare and out-
lines the essential elements of a model, such as
nodes, states, time horizon, and cycle duration.
This section includes a comment on appropriate
methods used for sourcing information to popu-
late model parameters and offers a guide for
reporting economic analysis results obtained
using both trial-based and modeling methods,
including appropriate methods for reporting
point estimates and uncertainty.

A decision-analytic model combines informa-
tion on the likelihood of each consequence with
the values of outcomes to estimate the expected
value of each alternative option. The likelihood of
occurrence of each event built into the model is
determined by probabilities, which are derived
either from primary data collected as part of a
clinical study or secondary data obtained from
external sources, including previous epidemio-
logical studies, systematic reviews, or meta-
analyses. The values of consequences are
evaluated in a way similar to CEA (see Chap. 5)
or CUA (see Chap. 6), and they typically include
the total cost per participant accumulated over the
model horizon and a measure of outcome, such as
QALYs, life years gained, or a clinical outcome.

One important function of decision-analytic
models is the possibility of incorporating the
uncertainty of consequences over a defined time
horizon. Decision-making in healthcare inevita-
bly has to deal with uncertainty around the like-
lihood of the success or failure of interventions,
as well as variability around the impact of the
chosen intervention on the cost of treatment and
patient outcomes. This chapter discusses two
types of uncertainty: one that deals with the
variation of costs and outcomes among individ-
uals, known as first-order or stochastic uncer-
tainty, and variation of the expected value of an
outcome among multiple trials or samples,
which is known as second-order uncertainty. An
appropriately designed decision-analytic model
needs to characterize both types of uncertainty.
The issue of uncertainty within decision-analytic
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modeling in healthcare is explored in more
depth in Sect. 7.3.7.

Decision-analytic models are often used by
healthcare authorities to provide evidence on
whether to reimburse for new health technologies
[38]. In the context of healthcare in the United
Kingdom, the National Institute for Health and
Care Excellence requires that appraisal for candi-
date technologies for reimbursement by the
National Health Service (NHS) involve an explic-
itly defined decision problem, a synthesis of the
evidence, and characterization of uncertainty
around economic end points using a probabilistic
analysis. Therefore, all three of these aspects are
vital for a model-based analysis, which aims to
inform a health technology assessment (HTA).

This section offers an overview of the model-
ing designs most frequently used in economic
evaluation, rather than an exhaustive list of all
types of model used, of which there is a large
number within a rapidly growing field. This text
is designed as an introduction to the key concepts
in modeling and the principal decisions involved
in the design of a model, with reference to
advanced texts for a more in-depth exploration of
the subject. Definitions of the concepts addressed
in this chapter can be found in Box 7.9.

Modeling is applicable to decision problems
in the context of mental health. This section uses
an example of a model-based economic evalua-
tion of a mental health intervention from the
empirical literature to illustrate the main issues in
the design, conduct, and interpretation of
decision-analytic models for the purpose of eco-
nomic evaluation.

7.3.2 Designing a Model:
Conceptualizing
and lllustrating the Decision
Problem

7.3.2.1 Defining the Relevant Decision
Problem, Population, Setting,
and Comparators
Designing a decision-analytic model requires a
number of necessary steps. Examine each of
these is examined here in the context of a study

Box 7.9 Definition of Key Terms Used
in Decision-Analytic Modeling

* Decision tree: A graphical method of
representing every consequence of a
decision using branches and nodes

* Node: An element of a decision-tree
model corresponding to a change in the
pathway, such as a decision, stochastic
event, or end of the pathway

 Transition probability: Probability of an
individual patient progressing to a par-
ticular pathway or state in a model

e Time horizon: The time interval over
which the consequences of treatment
are evaluated

e State transition model (STM): A model
that represents a decision problem in
terms of a set of discrete health states
and transition probabilities between
health states

* Markov model: An STM that assumes
that the probability of progression for an
individual is explanatory of past health
states

* Microsimulation: An STM that simu-
lates the progression of individuals,
rather than the entire cohort, at predeter-
mined time intervals

* Discrete event simulation: A decision-
analytic model that simulates the time to
progression to one of a discrete set of
events

e Expected value of information analysis:
An approach for quantifying the
expected monetary value of reducing
uncertainty around a decision problem
by obtaining additional or better-quality
information through research

by Stevenson and colleagues from the University
of Sheffield (in the United Kingdom), who aimed
to estimate the cost-effectiveness of group cogni-
tive behavioral therapy (CBT) in the treatment of
postnatal depression (PND; also called postpartum
depression) as an example of a model-based
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Box 7.10 Example Study: Cost-
Effectiveness of Group CBT for PND:
Stevenson et al. [39]

Background: The authors aimed to evaluate
the cost-effectiveness of group CBT com-
pared with usual care in women with PND
up to 1 year after birth.

Methods: A modeling analysis simu-
lated the comparative effect of CBT com-
pared with usual care for improving
symptoms of PND and utility, which were
estimated by mapping the Edinburgh
Postnatal Depression Scale (EPDS) to a
preference-based outcome measure (the
six-dimension Short Form [SF-6D]). An
incremental CEA was conducted by esti-
mating the mean difference in the cost of
delivery of group CBT and usual care per
QALY gained as a result of the interven-
tion. Model parameters were populated
through data synthesis from published
studies and expert opinion.

https://www.journalslibrary.nihr.ac.uk/
hta/hta14440#/abstract

economic analysis of a mental health interven-
tion [39]. The details of the study are described in
Box 7.10.

1. The first step involves formulating a clear
research question. It must be set in the form of a
decision problem presented to a decision maker
with a limited set of options. In our example, the
authors used a decision-analytic model to exam-
ine whether group CBT is a cost-effective treat-
ment option in women with PND.

2. The next step involves identifying relevant
treatments to be included as comparators in
order to place the proposed treatment in the
context of existing modes of care offered to
patients. Current practice for PND was
identified as individual CBT and usual pri-
mary care. The authors thus compared
group CBT with these two alterative
options.

3. The authors specified that the cost-
effectiveness analysis (CEA) included all
healthcare settings and the model population
included women with a diagnosis of PND or
who had been identified as being at high risk
of developing PND.

4. After defining the question and the relevant
options, the investigators stated which end
points were used to evaluate each option.
The study used QALYs as a measure of
utility-weighted health gain to compare the
intervention with the control treatments over a
1-year time horizon.

Before proceeding with the model design and
analysis, the authors explicitly stated the alterna-
tives to the intervention currently available to the
decision maker, the end points used to evaluate
the proposed intervention against these alterna-
tives, the setting in which it is planned for deliv-
ery, and the target population.

In the context of healthcare decision-making,
economic evaluation typically includes measures
of cost and treatment outcome. Economic analy-
ses commonly include those measures of cost
and outcome which are strategically relevant to
the party in charge of funding the proposed inter-
vention in the context of a healthcare system
(such as an insurance company or state).

7.3.2.2 Model Time Horizons
and Cycles

The time scale across which treatment conse-
quences are evaluated influences model design
decisions. Models that evaluate the impact of an
intervention over the time horizon of a clinical
trial with limited follow-up may involve a rela-
tively simple design, with most evidence sourced
from primary data for costs and outcomes.
However, modeling is more commonly used to
evaluate the economic consequences of an inter-
vention beyond the follow-up period of the origi-
nal clinical study. A major advantage of modeling
is that it may be used to synthesize evidence on
treatment efficacy, cost, and patient outcomes
from multiple secondary sources.

In our example evaluation of group CBT in
women with PND, different data sources may be
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used to populate each component of the model.
For instance, the efficacy of PND relative to the
two comparison treatments may be estimated
from the results of a systematic review of pub-
lished studies. The short-term effect in terms of
QALYs gained as a result of each treatment may
be sourced using self-reported outcomes col-
lected from patients with PND. The impact of
treatment on QALY s generated later in life can be
extrapolated by combining data collection during
the follow-up period of the clinical study with
knowledge of the progression of disease obtained
from the published literature, then applying
QALY weights using an AUC approach (the
AUC method is described in Sect. 7.2.8.1. In cer-
tain cases a modeler may wish to incorporate the
impact of treatment on the probability of events
occurring in the future after treatment, including
recurrence, complications, and death. This likely
requires a considerably more complex design,
with a longer pathway and a larger number of
branches. A more complex design would often be
required to adequately model such a scenario,
such as ones featuring Markov chain processes or
individual-level simulation. These model types
are defined and examined in Sect. 7.3.4.

Similarly, the timing of disease progression is
a key consideration for model design. The rate at
which patients move through a model nodes
needs to reflect the amount of time that typically
elapses between the different stages of the dis-
ease or therapy represented in the model.

7.3.3 Decision-Tree Model: A Basic
Model Structure

The structure of the model reflects both the nature
of the decision problem and the natural history of
the disease or other process in question. In our
example in Sect. 7.3.2.1, the model would involve
the typical therapeutic pathway for PND and
would include the possible future consequences
and subsequent treatment involved under differ-
ent scenarios. Evaluating the decision problem
involves breaking it down into components. First,
split the model into separate mutually exclusive
pathways corresponding to each option: group

CBT, individual CBT, and usual primary care.
The initial part of the model contains information
on the estimated efficacy of each treatment and
the cost of delivery. This is followed by the short-
term consequences of each treatment option: in
our example this involves estimated improve-
ment in quality of life based on the EPDS score
determined 6 months after treatment. Some deci-
sion problems require the evaluation of long-term
outcomes, which would require additional model
components to reflect the effect of alternative
treatments on life expectancy and QALY gain
over a lifetime time horizon. The structure of the
model and the elements included should reflect
the research question and the nature of the dis-
ease or therapeutic process under investigation.

A basic way of breaking down a decision
problem into its component parts is to represent it
using a decision tree, which is a visual represen-
tation of the available options and the conse-
quences corresponding to each choice. A
decision-tree diagram includes all transitions
occurring in the model and nodes representing
decisions and chance events. Figure 7.6 presents
an example of a decision-tree diagram for the
problem outlined in Sect. 7.3.2.1, and Fig. 7.7
defines each node used in the diagram. A stan-
dard way of illustrating nodes in a decision tree is
from left to right, reflecting the logical sequence
of decisions and events that are expected to fea-
ture in the pathway.

A decision-tree model contains various ele-
ments. The initial decision node in Fig. 7.6 repre-
sents the choices for treatment of women with
PND presented to the decision maker. From this
initial decision node, several branches lead to cir-
cular symbols, which represent chance nodes
corresponding to the three therapy options: group
CBT, individual CBT, and standard primary care.

Chance nodes indicate points in the model at
which two or more possible paths of progression
exist, and movement of a patient through a node
is governed by transition probabilities. In our
example, chance nodes represent the probability
of success or failure of a therapy and each conse-
quence from these therapy outcomes in terms of
disease progression. Each chance node must con-
tain at least two subsequent paths of progression,
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Fig.7.6 Simple decision-tree model

and transition probabilities of each consequence
necessarily sum to 1 (100%); this is known as
probability coherence. The consequences that
follow the decision and the initial response to
therapy are entirely response on the nature of the
disease being modeled and the aims of the analy-
sis. The model may end at this point if the inves-
tigator aims to examine only the proportion of
patients responding to each treatment. However,
health economists are typically interested in final
patient end points, such as cost and QALY gain
per patient, rather than process outcomes such as
dose response or clinical markers. Therefore,
pathways represented in health economic models
tend to include all events up to the final patient
outcome for a defined time horizon. The final
nodes in the model, known as terminal nodes,
represent the point at which the expected values
of consequences of each treatment option are
evaluated.

Figure 7.6 represents the decision-tree struc-
ture for the model by Stevenson et al. [39] used as
the example in this section. The chance nodes,
which follow the square decision node on the far
left, each include two options: the treatment is
either effective or ineffective. The progression of
patients through the pathway is governed by the
transition probabilities corresponding to the
treatment effect of each option: pGCBT for group
CBT, pICBT for individual CBT, and pUPC for

usual primary care. The values of end points are
ascertained at the terminal nodes represented on
the right side of the diagram.

Figure 7.7 represents the definitions of the dif-
ferent node types used in a decision-tree model.

7.3.4 More Complex Model Designs

7.3.4.1 State Transition Models

In certain cases, the consequences of therapy
may be conceptualized in terms of discrete health
states. For instance, in our example evaluation of
group CBT described in Sect. 7.3.2.1, treatment
may result in one of three outcomes: recovery (no
depression), no change (depression), and death.
Each of these outcomes has consequences in
terms of healthcare services use and individual
utility in the future. A state transition model
(STM) can be used to represent a decision prob-
lem in terms of mutually exclusive discrete health
states that form part of a known disease or treat-
ment pathway [40]. The movement of individuals
through the cohort is determined by the likeli-
hood of each outcome (transition probabilities),
and the consequences of the model are deter-
mined by state values (costs and outcomes asso-
ciated with each health state). The disease or
treatment pathway incorporates the natural his-
tory of the disease and the effect(s) of treatment.
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Fig.7.7 Definitions of
nodes used in a
decision-tree diagram

Decision node

with a decision node

Chance node

A point when one of two or more
outcomes occur by chance.
Progression through the node is
governed by transition probabilities

Terminal node

Final node representing a
terminating condition. Expected
values of costs and outcomes are
evaluated at this point.

Fig.7.8 Example of a
state transition model

STMs are useful when an investigator wishes
to reflect the timing of events or repeated events
in a model. For instance, the amount of time
spent in a depressed state as a result of PND var-
ies from patient to patient. Some patients may
remain depressed for the remainder of their lives,
whereas others may become depressed for a sec-
ond time following recovery from PND. These
features may be incorporated into a classic deci-
sion tree using nodes. However, incorporating
multidirectional movement and timing of events
results in an exponential growth of the number of

A point when one or more choices
are presented to the decision-maker.
Most decision-analytic models begin

General
depression

Depression-

nodes in a model, increasing the likelihood of
error in its design. An STM may be a more appro-
priate option for more complex decision prob-
lems, such as the one illustrated in Fig. 7.8. All
patients start in the PND state. Treatment results
in one of three outcomes: remain in PND, recov-
ery (move to a depression-free state), and deterio-
ration (move to a general depression state). In
future life years, patients may transition back and
forth between depression-free and general
depression states until death, when they move to
the absorbing state “Dead.”
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STMs have structural similarities to decision-
tree models and may be conceptualized using a
Markov tree. The model starts with a decision
node representing the alternative options in the
decision problem, with branches leading to mul-
tiple Markov nodes, which represent the modeled
health states. Three types of STMs are described
below: cohort simulation models, Markov mod-
els, and microsimulations.

7.3.4.1.1 Cohort Simulation Model

The most basic type of STM is a cohort simula-
tion model, which involves the progression of an
entire cohort through the model pathway at the
end of each cycle. An STM is a way of represent-
ing a continuous process, such as disease progres-
sion, in discrete terms whereby individual health
states correspond to stages of disease and the cor-
responding costs of treatment. Once the model
has reached a terminating condition set within the
model (maximum number of cycles elapsed, all
patients reaching the absorbing state, or other,
depending on the objectives of the analysis), the
costs and outcomes are summed for each patient
in order to estimate the mean cost and outcome
per patient for the purpose of a cost-effectiveness,
cost-utility, or cost-benefit analysis.

In a cohort simulation design, the conse-
quences of decisions are modeled as transitions
between health states, rather than as a sequence of
chance nodes. This design allows patients to
remain in a particular state for a longer time
period or to return to an earlier part of the path-
way and experience an event more than once. A
cohort simulation model design is appropriate if
the timing of events is consistent, in which case
the decision problem can be modeled as a
sequence of cycles with equal durations. The cho-
sen cycle duration necessarily needs to reflect the
natural history of the modeled disease process.

Markov Cohort Models

Cohort simulation models are commonly referred
to as Markov models if they assume the
Markovian condition, which stipulates that the
progression of an individual from each state is
explanatory of the individual’s history. As a
result, Markov models are often referred to as
“memory-less” models, in the sense that they do

not retain information about events that previ-
ously occurred within the model. This may be a
limitation for certain applications, as patient out-
comes are often response on past events. This is
particularly relevant in a situation where the
probability of an event is a condition of its occur-
rence in the past, such as the probability of a
repeat stroke or myocardial infarction. Memory
can be built into cohort models by creating addi-
tional health states, which may result in excessive
complexity if the initial model is large.

Patients in a Markov model accumulate costs
and outcomes according to the number of cycles
spent in each health state within the model. The
aggregate cost and outcome for each individual
patient in the model is estimated once they reach
a final state from which no transitions may occur,
which is known as an absorbing state, or the
model time horizon is reached. The most com-
monly used absorbing state in health economic
Markov models is “dead.”

However, cohort simulation models do not
take into account heterogeneity among patients.
They make the assumption that all patients in the
same state have an equal probability of progress-
ing from the state, which allows the entire cohort
to be simulated at once.

Microsimulation

Individual-level simulation, also known as
microsimulation, is an extension of the basic
cohort simulation design. It involves simulating
the progress of each patient, rather than the entire
cohort, through the pathway. It is less restrictive
than cohort simulation design in that it acquires
memory on past events by updating patient char-
acteristics and reflects patient heterogeneity by
sampling baseline patient characteristics from
random distributions, which affects the progres-
sion of a patient through the model. Individual-
level simulation is computationally intensive,
requiring a considerably longer amount of time
to reach stable estimates of the means and SEs of
the cost and outcome.

7.3.4.2 Design of State Transition

Models
Designing an STM involves a set of decisions
similar to those in a decision-tree model.
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An STM is only applicable if the disease pathway
can be conceptualized in the form of individual
health states reflecting the natural history of the
disease and the expected treatment processes.

Similar to decision-tree models, in STMs
probability parameters may be populated from
data collected as part of a previous clinical study,
a literature review, or expert opinion. In the pres-
ence of collected data on the timing of events, it
may be possible to derive transition probabilities
from hazard functions estimated using paramet-
ric time-to-event models, as described by Briggs
et al. [41]. The effects of the intervention treat-
ment, such as risk ratios, odds ratios, and hazard
ratios for specific outcomes from clinical stud-
ies, may be incorporated into the model by mod-
ifying the transition probabilities for the
corresponding health states in the intervention
pathway. In addition, the treatment effect may be
reflected by changes in outcomes attached to
health states. Similarly, cost and utility effects
for each comparator may be incorporated using
state cost values using self-reported methods
(e.g., the EQ-5D and resource use question-
naires) or the literature. Given that most clinical
studies collecting self-reported outcomes have a
limited follow-up duration, investigators need to
consider carefully how cost and utility effects
may evolve beyond the time horizon of the origi-
nal study.

7.3.4.3 Discrete Event Simulation

A different type of individual-level simulation
known as discrete event simulation (DES)
models the progression of patients through a
pathway using the amount of time spent in a
particular state, rather than probabilities of pro-
gression. A DES samples the “length of stay”
for each individual in any particular state as a
function of the characteristics of that particular
individual. Just as in a standard microsimula-
tion, DES builds previous events into a memory
that affects future progression. Thus a DES
may be used to build both heterogeneity (pro-
gression response on patient characteristics)
and memory into a model. For a more compre-
hensive overview of DES models, refer to
Karnon et al. [42].

7.3.5 Methods to Measure
Consequences

Each consequence of a modeled decision has a
corresponding end point, depending on the
research question. One of the end points in a
health economic model typically reflects the
resource use or the cost of the initial treatment
and its consequences. The other end point typi-
cally measures the outcome of treatment. This
may be an intermediate outcome, such as days of
illness avoided or improvement in symptoms.
The expected value of each endpoint is calculated
for each pathway to compare the consequences of
each alternative. These end points are then used
for the purpose of an economic evaluation, such
as CUA or cost-benefit analysis. Well-designed
models should incorporate features that allow
each option to be placed in the context of the bud-
get constraint or WTP threshold relevant to the
healthcare system in question.

Public bodies that issue guidance based on
evidence from economic evaluations assign
greater importance to final patient outcomes,
such as QALYSs gained (see also Chap. 6), com-
pared with intermediate or surrogate clinical out-
comes. However, preference-based scores that
are used to compute QALYs may not always be
available. In this case mapping, which is a method
of converting a condition-specific clinical mea-
sure into a preference-based one, may be used to
derive QALY estimates using a clinical outcome
(see Sect. 7.2.8.4 for a description of mapping).

This was the approach taken by Stevenson
et al. [39] in our example. PND affects health and
quality of life only in the first 12 months follow-
ing birth, after which any cases are reclassified as
general depression and would thus be beyond the
scope of PND care. To handle this issue, the
authors decided to use an under-the-curve
approach to estimate the incremental QALY
gains of the intervention, rather than a standard
approach that would assume proportional QALY
gains in patients with and without the disease.
Data on the improvement of PND symptoms at 6
months were used to estimate the incremental
gain in utility, which linearly approached zero 12
months after treatment initiation.
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In some cases it may not be possible to map a
non-preference-based measure to one that is
determined by patient preferences for use in an
economic evaluation because of an absence of
prior studies that collected both outcome mea-
sures simultaneously. In this case, an investigator
may opt to use a clinical or surrogate outcome as
the denominator in the ICER. This is a common
approach in evaluations of mental health inter-
ventions because of uncertainty in the effect of
mental health conditions of patient quality of life.
For instance, Peveler et al. [43], in an RCT of tri-
cyclic antidepressants, selective serotonin reup-
take inhibitors, and lofepramine for the treatment
of depression in primary care, used depression-
free weeks as the outcome of choice in their eco-
nomic evaluation, which was justified by the fact
that the effect of depression on patient utility was
unknown. The end point of the economic evalua-
tion was thus the mean cost per depression-free
week gained. The authors used CEA, rather than
CUA (see Chaps. 5 and 6).

7.3.6 Sourcing Values for Model
Parameters

In Sect. 7.3.1, we noted that modeling is appli-
cable in situations when data from multiple
sources need to be combined in order to conduct
an economic evaluation. Lack of data on the costs
and outcomes of treatments is a frequent issue in
under-researched areas of healthcare, which
nonetheless require economic evaluations to
inform decisions about resource allocation.
Health economists frequently work with patient-
level study data, which have a short follow-up
(i.e., <1 year) or missing cost and outcome vari-
ables, which are required to carry out an eco-
nomic evaluation. One of the solutions in this
case is to complement study data with informa-
tion from external published sources, which may
include previously published peer-reviewed arti-
cles or HTA reports. In the absence of estimates
from published sources that are representative of
the study population, expert opinion may be
sought to form a more complete picture of the
economic impact of an intervention.

In our example outlined in Sect. 7.3.2.1, the
authors found little evidence on the clinical and
economic effectiveness of CBT for the treatment
of PND. They constructed a model that used esti-
mates of clinical effectiveness from an RCT. The
chosen outcome measure for the analysis was the
number of QALYs gained. However, as the RCT
used as the primary source of effectiveness data
used a condition-specific measure (EPDS), the
authors had to find a way to estimate a utility
score. This was done by mapping the EPDS (a
condition-specific measure) to the SF-6D (a
preference-based measure; the measure is
described in Chap. 6) using data from another
RCT that collected data for both measures. A
regression model with Monte Carlo simulation
was used to estimate the relationship between the
EPDS and SF-6D scores among study patients
and construct a CI for incremental utility gain.
Finally, the authors estimated the cost of deliver-
ing the intervention and comparators by combin-
ing resource use assumptions made in previously
published studies with those obtained from expert
opinion.

Our example illustrates how decision-analytic
modeling may be used to combine information
from published sources to inform an economic
evaluation. A similar approach is appropriate
when populating parameters for other types of
models, including STMs and DESs. More com-
plex designs incorporate a large number of com-
ponents, which determine the probability of
transition and how cost and outcomes are accu-
mulated over a model’s pathways. Such models
frequently combine data from many primary and
secondary sources.

It is important for investigators to have a con-
sistent search strategy in order to obtain literature-
based estimates for a model. Modelers may begin
by conducting a search of large databases of the
medical literature, such as MEDLINE and
EMBASE, using terms from the Medical Subject
Headings terminology. Systematic reviews may
be searched using the Cochrane Library. These
databases contain both clinical and health eco-
nomic studies. For a more targeted search of pre-
viously published economic evaluations, one
may additionally search the NHS Economic
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Evaluation Database or HTA reports, which are
all available from the Centre for Reviews and
Dissemination at the University of York [44]. As
in any review of scientific evidence, investigators
must consider studies in the context of the hierar-
chy of evidence. Priority should be given to meta-
analyses and systematic reviews of RCTs,
followed by individual RCTs, which are gener-
ally considered to have better internal validity
than other study designs. In the absence of evi-
dence from these types of studies, a model may
incorporate the results from other types of stud-
ies, including observational and case-control
studies with adequate control for nonrandom
treatment assignment, followed by
sectional studies and case series.

Modelers may sometimes make use of data-
bases that specifically focus on the measure-
ment of health economic end points. These
include the Health Utility Database developed
by the School of Health and Related Research at
the University of Sheffield [45], which holds a
library of studies reporting health state utility
values for economic evaluations. Another exam-
ple is the Database of Instruments for Resource
Use Measurement [46], developed by Bangor
University in collaboration with institutions in
the United Kingdom; this database contains a
comprehensive list of resource use question-
naires (see Chap. 13) for use in economic evalu-
ations, with links to specific studies that have
used these instruments in practice.

The choice of data source to inform cost
parameters in a model depends on the cost per-
spective and healthcare setting in which the pro-
posed intervention has been set. This aspect of a
search for evidence is country-specific and often
depends on the availability of cost estimates spe-
cific to the healthcare system in question. In the
context of economic evaluation in England,
investigators often use published sources of unit
costs to derive cost parameters, which are subse-
quently attached to resource use items. These
include the NHS Reference Costs (Department of
Health) [47], which provides unit costs for hospi-
tal inpatient and outpatient care in a dictionary of
unit costs for primary, specialized, and social
care issued by the Personal Social Services

Cross-

Research Unit [48]. The British National
Formulary [49] is used to obtain unit costs of
medications. Alternatives to these data sources
include unit costs obtained from previously pub-
lished studies and reimbursement costs for pack-
ages of care or equipment obtained directly from
the finance department of a clinic or hospital.
One of the aims of a modeling analysis is to
characterize uncertainty around the consequences
of each option in a decision problem. To this end,
a modeler needs to obtain estimates of the disper-
sion, as well as point estimates for the value of
model parameters. One must therefore pay atten-
tion to CIs or SEs reported in studies. This applies
to all parameters, including clinical effectiveness
(95% ClIs for risk, odds, and hazard ratios), cost
and utility estimates (a range of 95% CIs). Where
applicable, investigators should derive distribu-
tion parameters for variables, if such information
is available — for example, from a previously con-
ducted probabilistic sensitivity analysis. Accurate
estimates of dispersion and parametric assump-
tions that may be reused in the model may save
considerable time for the modeler, who may then
focus their effort on other parts of the model.

7.3.7 Characterizing Uncertainty

7.3.7.1 Introduction to Uncertainty
in Economic Evaluation

Economic modeling involves the estimation of
the consequences of a healthcare intervention,
which are often uncertain. Several factors may
contribute to this uncertainty: the treatment effect
of the intervention compared with the control,
resource use during the model time horizon, and
individual utility scores in response to treatment.
In addition, the mean values of parameters esti-
mated empirically are likely to vary from sample
to sample.

A model that simulates a disease process with
the aim of informing a healthcare decision needs
to examine how uncertainty in the values of inputs
translate into uncertainty around its outputs and
the decision in question. Addressing uncertainty
in decision analysis is of importance to healthcare
policymakers for three reasons. First, resource
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allocation decisions should be based on the
expected values of model outputs, rather than
model inputs. It is thus necessary to obtain the
distribution of an output by making distributional
assumptions regarding model inputs, particularly
in the presence of nonlinear relationships (which
is the case with cohort simulation or more com-
plex models) [50]. Second, it is of interest to deci-
sion makers in a publically funded healthcare
system to know the probability of making a sub-
optimal decision, as reversing it may entail sig-
nificant costs. Third, identifying which parameters
contribute most to decision uncertainty is useful
for highlighting areas for further research.

When considering uncertainty in the context of
decision-analytic modeling, a distinction must be
made between the different types of uncertainty
that need to be considered. These include variabil-
ity (first-order uncertainty), parametric (second-
order uncertainty), and structural uncertainty [S1].
The key terms used to describe uncertainty in
decision-analytic models are defined in Box 7.11.

7.3.7.2 First- and Second-Order
Uncertainty

At the most basic level, values of inputs vary
from patient to patient, which is known as vari-
ability, or first-order uncertainty. The level of
resource use over a model’s time horizon or the
number of adverse effects from therapy will vary
among individuals by chance. These differences
may be driven by patient factors (heterogeneity)
or random variation. Heterogeneity refers to sys-
tematic variability in outcomes between individ-
uals that may be explained by characteristics
such as age, sex, or the presence of known risk
factors. The design of the studies used as sources
of patient data play an important role in limiting
the confounding effects of patient or other char-
acteristics on the model outputs. If the distribu-
tion of patient characteristics is assumed to be no
different among comparison groups, any interpa-
tient variation may be attributed to first-order
uncertainty.

Second-order, or parametric, uncertainty char-
acterizes the variation in the mean value of a
parameter, which is analogous to the SE of a
coefficient estimate in a linear regression model.

Box 7.11 Definitions of Key Terms Used
to Describe Uncertainty in Decision-
Analytic Models

First-order uncertainty: Random vari-
ability around a parameter value among
individuals in a data sample
Second-order uncertainty: Variability
around the mean value among data
samples

Heterogeneity: Variability around a
parameter value attributed to the charac-
teristics of individuals

Structural uncertainty: Uncertainty in
model results attributable to the struc-
ture and assumptions of the model
Deterministic sensitivity analysis: An
uncertainty analysis designed to mea-
sure the effect of varying the values of
individual parameters over a preas-
signed range of model outputs

Monte Carlo error: Variability around
output values between simulated sam-
ples generated using DES

Probabilistic sensitivity analysis (PSA):
An uncertainty analysis that measures
the aggregate impact on model output of
varying the values in all model parame-
ters simultaneously by assigning proba-
bility distributions to each model
parameter

Incremental cost-effectiveness plane: A
plot of mean incremental cost (x-axis)
and mean incremental outcome (y-axis)
of an intervention versus control treat-
ment generated using a PSA
Willingness-to-pay: The maximum
amount a third-party funder is willing to
invest per unit of outcome, typically per
QALY gained

Cost-effectiveness acceptability curve:
A plot of the probability of the cost-
effectiveness of one or more interven-
tions (based on the results of a PSA) as
a function of the ceiling WTP per unit of
outcome set by the decision maker



7 Introduction to Statistics and Modeling Methods Applied in Health Economics 147

7.3.7.3 Structural Uncertainty

In the context of decision-analytic modeling,
structural uncertainty refers to the aggregate
impact of the chosen design and parametric
assumptions in a model on the values of its out-
puts. The choice of a particular design to model
the consequences of a healthcare intervention
invariably affects the results of the analysis as a
result of the impacts of individual design features
and constraints imposed by the modeler. For
instance, a Markov model with a fixed cycle
duration will produce results different from those
of a DES, as the Markov model estimates the dis-
tribution of patients in a cohort across a discrete
set of health states, rather than amount of time
individual patients take to progress through a
pathway. Although it is not explicitly quantified
as part of an assessment of uncertainty in a
decision-analytic model, investigators need to
consider the impact of structural assumptions on
the internal validity of a study.

7.3.7.4 Addressing Different Types
of Uncertainty in Economic
Models

An important role of a modeling exercise is to
derive the distribution of the outcome based on
defined distributions of input parameters. As
such, uncertainty surrounding parameter values
is generally of more interest to modelers that is
variability among individuals. First-order uncer-
tainty is a major issue in models that simulate
individual patients, such as microsimulations and
DES:s. In the case of these models, differences in
outcomes among individuals who pass through
the model are likely to influence the final model
outcome, which is known as Monte Carlo error.
The standard approach for minimizing error in
individual-level models is to carry out a large
number of Monte Carlo simulations until
expected values and SEs become stable. This
approach is computationally intensive and may
be require additional computer processing power
to execute.

Analysis of point estimates derived from a
modeling analysis should ideally be accompa-
nied by an adequate analysis of uncertainty. This
allows a modeler to test the robustness of the

model output against changes in its inputs and
assumptions. A deterministic sensitivity analysis
can identify the key areas of uncertainty within a
model by estimating the model’s sensitivity to a
change in one or more input parameters. Before
running a deterministic sensitivity analysis, the
modeler needs to set a defensible range around
the point estimate from observed data (a 95% CI
based on the SE) or prior knowledge regarding
the variability of the point estimate based on
expert opinion.

The effect of parametric uncertainty in a
model may be assessed using a PSA. This
involves estimation of the uncertainty around
expected values of the model end points through
repeated sampling of parameter values from
probability distributions assumed a priori.

Structural uncertainty cannot be examined as
part of a formal uncertainty analysis of a model
because of an absence of standard methods of
measuring the effects of structural assumptions
on model output. Appropriate handling of struc-
tural uncertainty involves taking a number of
steps to improve model credibility: (a) ensuring
the transparency of the model design by allowing
access to technical documentation such as model
diagrams, structural equations, and parameter
values while ensuring that the model assump-
tions are described in language that is accessible
to readers who may have less technical training
than the modeler; (b) providing sufficient infor-
mation to allow the replication of the model
results by a third party; and (c) validation of the
model results by comparing those results with
data obtained from an alternate source.

7.3.7.5 Reporting Uncertainty
in a Model

Correct and transparent presentation of uncer-
tainty is an important part of good modeling
practice. Typically, a CEA presents the value of
an intervention relative to alternative treatments
in the form of ICERs, which represent the addi-
tional cost incurred per additional unit of out-
come gained (e.g., life year or QALY). Other
analyses may present the costs and outcomes in a
disaggregated format (cost-consequence analy-
sis) or examine the net benefit of an intervention
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Fig.7.9 Probability sensitivity analysis results represented on a cost-effectiveness plane

by evaluating both costs and outcomes in mone-
tary terms (cost-benefit analysis; see Chap. 4). In
each case the modeler needs to ensure that uncer-
tainty around each end point included in the
results is adequately described. Specifically, the
base case results of a CEA should include the
expected value of the ICER and a CI between two
extreme points (typically 2.5% and 97.5%) of the
distribution of the ICER obtained from a
PSA. Frequently, decisions based on the results
of a PSA are supported using a graphical distri-
bution of the ICER mapped on a cost-effectiveness
plane. This involves plotting each observation
from a PSA on a graph, with incremental costs of
the intervention represented along the y-axis and
incremental outcomes along the x-axis (see the
example in Fig. 7.9). The four corners of the plot,
known as quartiles, represent different cost-
effectiveness scenarios. Points falling in the
northeast and southwest quadrants on a plot have
both positive incremental costs and outcomes and
both negative incremental costs and outcomes,
respectively, resulting in a positive ICER. The
northwest and southeast quadrants involve sce-
narios where either the numerator or denomina-
tor of the ICER is negative. The cost-effectiveness

plane is particularly useful to interpret where
both x-axis and y-axis values produce a negative
ICER, which may signify that an intervention is
dominant (a negative incremental cost and a posi-
tive outcome) or dominated (a positive incremen-
tal cost and a negative outcome). It is difficult to
distinguish which of these is the case based on
the ICER alone.

The aggregate effect of uncertainty around the
values of outputs of an economic evaluation can
be estimated using a PSA, the exact form of
which depends on the type of analysis being
carried out. In a CEA or CUA, where data on
both the costs and effects of treatment are col-
lected from patients, nonparametric bootstrap-
ping can be carried out to replicate a large number
of samples of incremental costs and effects based
on the distribution of the observed data. This
allows the investigator to construct a distribution
and 95% CI of the ICER without the need for dis-
tributional assumptions. In the case of an eco-
nomic evaluation based on a decision-analytic
model, values of inputs are drawn repeatedly
from prior distributions and fed into the model,
producing an implicit distribution of the ICER. In
both cases, the results can be presented graphically
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Fig.7.10 Cost-effectiveness acceptability curve

using an incremental cost-effectiveness plane, as
shown in Fig. 7.9. The distribution of points in
the cost-effectiveness plan can be used to gauge
the probability of the optimality of each alternative
option among a range of ceiling WTP values
using a CEAC, as shown in Fig. 7.10.

Figure 7.9 graphically represents incremental
cost and outcome points generated by a PSA of a
hypothetical CEA. Most points lie in the north-
east quadrant, meaning that the decision about
whether the intervention is cost-effective is
response on the WTP per unit of outcome by the
third-party funder. Some of the points lie in the
other three quadrants, which means there is a
probability that the intervention could both save
costs and be more effective (dominant), or be
more costly and less effective (dominated), com-
pared with standard care. The ceiling WTP
threshold is represented by the slope of the
dashed line in Fig. 7.9. An increase in the slope
(and the amount of money the decision maker is
willing to invest per QALY) results in a larger
proportion of points falling below the line, which
corresponds to a larger probability that the true
value of the cost per QALY falls below the WTP
threshold. The relationship between the slope of
the WTP threshold and the probability of cost-

effectiveness can be estimated directly from the
cost-effectiveness plane by changing the slope of
the line across a predefined range. Figure 7.10
illustrates a CEAC of the probability of cost-
effectiveness of the intervention derived from
Fig. 7.9 across a range of WTP values per QALY
(£0-100,000). The probability that the interven-
tion is deemed to be cost-effective at a particular
WTP value can be read directly from the
CEAC. For instance, if the decision maker is
willing to allocate a maximum of £30,000 per
additional QALY gained, the intervention has a
69% probability of being cost-effective. The
larger this probability, the more confidence a
decision maker will have of making a correct
choice to allocate scarce healthcare resources,
and the higher the chance of the new intervention
being adopted.

7.3.8 Expected Value of Information

The purpose of economic evaluation is to inform
decisions regarding resource allocation toward
new healthcare interventions. A decision model
provides an estimate of the economic end points
under evaluation based on currently available
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information. Inevitably, a probability of making
an incorrect decision exists because of the differ-
ent types of uncertainty in a model, which were
described in Sect. 7.3.7; this is known as “deci-
sion uncertainty.” Incorrect allocative decisions
represent an opportunity cost in terms of fore-
gone health benefits elsewhere in the system.
Assessment of decision uncertainty through a
PSA creates an opportunity to inform research
priorities through analysis of the expected value
of information (EVI). EVI analysis allows inves-
tigators to quantify the expected gain in terms of
reduced uncertainty in a decision resulting from
the availability of new information. A decision
maker may delay the decision until better infor-
mation is available, which will reduce the proba-
bility of an incorrect decision, given the cost of
additional research required to obtain more accu-
rate parameter estimates.

7.4  Reporting Results
from Statistical

and Modeling Analyses

This chapter provides an overview of introduc-
tory methods for statistical and modeling analy-
sis in the context of economic evaluation of
healthcare interventions. It describes methods
commonly used by health economists when ana-
lyzing data collected alongside clinical studies
that are aimed at eliciting the explanatory
effect(s) of a healthcare intervention on economic
end points of interest, such as the cost of treat-
ment or patient utility. In the absence of sufficient
data collected alongside a trial to adequately
measure these end points, a variety of modeling
methods may be used to combine multiple
sources of information in order to evaluate the
costs and effects of an intervention. The choice of
which specific statistical and modeling tech-
niques to use is response on several factors, such
as the research question, the type of economic
end point(s) considered, the study population,
and the time horizon. There is often more than
one appropriate way of conducting an economic
evaluation. Although the choice of method ulti-
mately lies with the investigator, when reporting
the results of an evaluation it is important to state

clearly which statistical and/or modeling methods
were applied and why.

In Sect. 7.2.6 we described the use of regres-
sion analysis to gauge the effects of an interven-
tion on the economic end points in an economic
analysis, which allows investigators to control for
factors that may influence this relationship. When
reporting the results from a regression model, it is
important to mention the rationale for using the
particular type of regression and to comment on
the selection of covariates used within the analy-
sis. It is standard practice to report measures of
goodness of fit, such as those described in Sect.
7.2.6.4. The same applies to other statistical
methods that may be used as part of an analysis,
such as adjusting for bias within SEs from
bootstrap-generated data. Any specific methods
used to account for missing data must be
addressed, including statistical imputation, as
these are a potential source of bias. Accurate
reporting of the statistical analysis methods along
with the results adds transparency to the reported
analysis, which allows the reader to judge the
quality of the specific methods used and the reli-
ability of the study’s conclusions.

A study that requires multiple sources of data
or aims to extrapolate the results of an economic
evaluation over a longer time horizon may use
modeling methods. The starting point in a model-
ing exercise is to state a clearly defined decision
problem; alternative options to be evaluated; and
the population, setting, and the time horizon
across which the economic end points will be
evaluated. The investigator needs to explain how
the chosen model design will facilitate a com-
parison between the alternative strategies. In
addition, the choice of outcome and the perspec-
tive of analysis need to be stated. The sources of
data used to populate model parameters, such as
transition probabilities, resource use assump-
tions, unit costs, and utility weights, need to be
stated and referenced in order to allow the quality
of underlying data used as a basis for the model
to be scrutinized. Methods used to quantify
uncertainty in the economic analysis need to be
clearly stated, taking into account the different
types of uncertainty present in the economic data
(explained in Sect. 7.3.7). Ideally, any reported
point estimates for the economic end points need
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to include a measure of spread, such as an SE or
a 95% ClI, to allow a reader to acknowledge not
just the expected cost or outcome, but the range
of values across which it could vary.

The consistent application of good practices
when conducting and reporting statistical and
modeling analyses as part of economic evalua-
tions will improve the quality of evidence on the
relative cost-effectiveness of competing health-
care interventions, leading to better informed

* Modeling is used to combine multiple
sources of information in an economic
evaluation when data collected along-
side a single study are insufficient to
adequately measure the health economic
end points, or when a study aims to
extrapolate the results of an economic
evaluation beyond the time horizon of
the study data collected.

decision-making.

Key Messages

o Statistical analyses carried out as part of
economic evaluations deal with different
types of data: continuous, categorical, and
dichotomous. Economic data are often
non-normally distributed, such as right-
skewed costs or bounded utility scores.

e Regression models are used to infer rela-
tionships between explanatory variables
(such as treatment assignment) and a
response variable (such as cost or patient
outcome), while controlling for other fac-
tors that may influence the response vari-
able (e.g., age, sex, health status). Different
types of regression models exist: OLS is
used when the response variable is con-
tinuous, and logistic regression is used
when it is categorical/dichotomous. A
GLM allows a parametric distribution to
be prespecified for the response variable,
such as a right-skewed distribution of the
mean cost.

* More advanced statistical methods are
used in economic evaluation to deal
with complex economic data. Examples
include nonparametric bootstrapping
when it is difficult to fit a parametric
distribution to the data, AUC analysis to
compute QALYs, baseline adjustments
to control for differences among groups
in an RCT, and mapping to derive pref-
erence-based outcomes in CUA.

e Several types of decision-analytic
model are commonly used for eco-
nomic evaluation: decision trees, state
transitions, Markov chains, microsimu-
lations, and DES. The choice of model
depends on the research question,
model population, model horizon,
cycle duration, and the end points used
in the analysis.

* A modeler needs to adequately account
for both first- and second-order uncer-
tainty and report model uncertainty
using accepted methods, including cost-
effectiveness planes and CEACs gener-
ated using a PSA.
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Equity and Efficiency

Anita Patel

Abstract

There are insufficient resources to meet all health care needs, and some form
of prioritization is needed to ensure that these limited resources are used to
their best effects. Resource allocation decisions need to account for the
goals of a health care system, which can be numerous, diverse, and possibly
in conflict with each other. Two such goals, central in many health care sys-
tems worldwide, are to provide health care both efficiently and equitably.
Efficiency is usually considered in terms of the relationship between
resource inputs and outputs, with the aim being to maximize “value” from
the given resources. While the acceptability of including efficiency consid-
erations in resource allocation decisions, the methods of doing so, and sub-
sequent successes vary, seeking efficiency is a relatively noncontroversial
aim for any health care system. Equity refers to the fair allocation of
resources and involves subjective and moral judgement. It differs from
equality, which refers to an objectively equal distribution of inputs or out-
comes across a population. Definitions of equity are characterized by varia-
tions in underlying principles of access and need. While many governments
consider equity alongside efficiency in policymaking, methods for doing so
are not as explicit as those for efficiency considerations, and there is a belief
that the two criteria of efficiency and equity are not fully compatible.
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8.1 Introduction

Previous chapters and this book emphasize more
generally the disparity between the resources that
are available for healthcare and the demands
placed on those resources. Furthermore, resources
are becoming ever scarcer in many health sys-
tems, while demand continues to rise. Tackling
this growing gap is a fundamental concern world-
wide, especially for low- and middle-income
countries [1].

Balancing supply and demand in healthcare is
a challenge even in flourishing economies. The
economic theory of competitive markets suggests
that, in a perfectly competitive market, supply and
demand will reach an equilibrium whereby no
supply is wasted and no demand is unmet. This is
reached through demand, supply, prices and prof-
its guiding both suppliers’ and buyers’ decisions
about investment. If we consider the theoretical
conditions that define a perfectly competitive
market, however, it becomes clear why this equi-
librium cannot be achieved in healthcare markets:
fully informed consumers, numerous sellers,
largely homogeneous products, and freedom of
entry into and exit from the market (see Chap. 1).
Further, many health systems (and related sectors,
such as social care) are publicly funded to varying
degrees, and goods and services are often pro-
vided free at the point of delivery or for less than
their production costs. Therefore, prices charged
to healthcare consumers do not reflect the full
costs of providing that care. This absence of per-
fect competition conditions and an adequately
functional price mechanism in healthcare pre-
vents equilibrium between supply and demand — a
situation termed market failure, which triggers a
requirement for government intervention/regula-
tion to help achieve an efficient allocation of
resources and address the usually negative conse-
quences of an imperfect market.

A major issue related to public-sector health-
care provision is that of limited budgets, certainly
in relation to the costs of meeting all healthcare
needs. At a broad level, some form of prioritiza-
tion is needed to ensure the limited resources that
are available for healthcare are used to their best
effects. Resource allocation is arguably more

contentious in low- and middle-income countries
(see Chap. 11), where there are often less
resources for health care, significant socioeco-
nomic inequality, and larger gaps between the
number of people with mental health problems
and the number receiving treatment for such
problems [1, 2].

Resourcing aside, a key complexity here is
that the goals of a healthcare system can be many
in number, diverse in nature, and possibly in con-
flict with each other, particularly when the health-
care economy cuts across both public and private
sectors, as is the case in virtually all countries
worldwide. Two such goals central to many
healthcare systems are to provide healthcare both
efficiently and to provide it in an equitable,
socially acceptable way. So, the growing gap
between the supply of and demand for healthcare
represents not only a significant funding chal-
lenge to many governments and other agencies,
but also a complex allocation challenge. This
chapter thus examines these central concepts of
efficiency and equity in turn and discusses some
complex interactions between them.

8.2  Efficiency

Efficiency is usually considered in terms of the
relationship between resource “inputs” and “out-
puts” (see Knapp [3], page 16, for an example of
a production of welfare diagram), and is thus a
measure of the extent to which a particular
resource configuration achieves outcomes. In the
case of healthcare, inputs could be staff time,
equipment, and buildings, whereas outputs of
interest could be any number of either intermedi-
ate/final health outcomes (such as correct diagno-
sis, cure, death, quality of life, quality-adjusted
life years (QALYYs), alleviation of symptoms) or
measures of the process of care (e.g., time spent
waiting for treatment). Economists refer to sev-
eral types of efficiency [4], three of which are
commonly discussed in relation to health:

Technical Efficiency Technical efficiency relates
to quantities of physical resources, for example,
staff hours or the number of specific pieces of
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equipment. It concerns finding a way of producing
a given output using the smallest amount of these
resources, such as which of two treatment
approaches use the least staff time to achieve a
desired health outcome, or which of two treat-
ment approaches maximizes a desired outcome
for an available level of staff time? Technical
inefficiency implies that the maximum amount of
output is not being achieved from a given combi-
nation of inputs. Examples of leading causes of
technical inefficiency in health systems include
inappropriate or costly staff mix, substandard or
counterfeit drugs, and inappropriate hospital
admissions [5].

Productive Efficiency Where treatment compari-
sons involve different, and thus incomparable,
sets of physical resources (e.g., consultations
with hospital staff versus self-monitoring equip-
ment), it is more convenient to consider and com-
pare the total costs, rather than physical quantities,
of these resources. Therefore, production effi-
ciency concerns maximizing outcomes for a
given cost or minimizing costs to achieve a spe-
cific outcome. Note that although this may be a
more useful concept than technical efficiency for
the evaluation of healthcare interventions, given
the diversity of resources used even within a sin-
gle clinical condition (e.g., psychological therapy
versus medication for depression), it nevertheless
carries a requirement for a common outcome of
interest to enable a comparison of two or more
alternatives. This presents a very real challenge
or constraint for those who want to use efficiency
assessments in their decision-making, as dis-
cussed in Chap. 5.

Allocative Efficiency Technical and productive
efficiency have an implicit focus on maximizing
aggregate outcomes or minimizing aggregate
resources/costs, without considering distribu-
tional implications. Therefore, it is possible that a
productively optimal approach to healthcare isn’t
the “right” mix. For example, centralizing spe-
cialist mental health services in one location may
create productive efficiency but may also prevent
access for particular subsets of patients (e.g.,
those without their own transportation), thus

providing better health outcomes for some at the
expense of negative health consequences for oth-
ers. Such allocative concerns tend to be consid-
ered within a broader, population-level context
because they naturally relate to the overall goals
of health systems, which in turn may relate to
wider goals concerning societal welfare or social
justice.

These economic definitions clearly illustrate
that seeking efficiency is a relatively uncontro-
versial aim for any healthcare system — hence the
earlier chapters outlining the main economic
evaluation methods available to assess the rela-
tive efficiency of different healthcare interven-
tions. The explicit examination of the efficiency
of alternative treatments is therefore an activity
undertaken by many healthcare systems, although
the methods, successes, and acceptability of the
approaches taken vary extensively [6], and much
is yet to be done given the large-scale inefficien-
cies that continue to exist even in better-resourced
healthcare systems [5]. A well-known example
of efficiency considerations in national policy-
making — one being emulated by many coun-
tries — is that of the National Institute for Health
and Care Excellence in England, which produces
guidelines for the management of specific health
conditions/treatments, with an explicit consider-
ation of cost-effectiveness. In a completely dif-
ferent context, Brazil’s evolving priority-setting
process has been documented by Cruz et al. [7],
who describe the country initiating over a decade
ago, a process to define its prioritization criteria,
develop methodology for assessing healthcare
interventions, commission new research, and
produce mechanisms for disseminating assess-
ment findings. At the core of this is an explicit
consideration of efficiency. Other key healthcare
prioritization attempts that explicitly consider
efficiency and are specifically in the area of men-
tal health care have been usefully described by
Mihalopoulos et al. [8]. These include the use of
a program budgeting and marginal analysis
approach to appraise community mental health
services in South Australia, whereby stakehold-
ers were asked to select options to appraise and
define what constitutes a benefit. Three dimen-
sions of benefit were identified in this respect:
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health gain, equity, and empowerment. Another
example, also from Australia but subsequently
applied in several other countries, is the assessing
cost-effectiveness approach. This entails a
stepped approach that starts with a relevant
research/policy question and then proceeds, with
stakeholder involvement, to select interventions
and methods, assess their cost-effectiveness, and
agree on and disseminate findings.

However, some mistrust of economic consid-
erations in health care remains [9, 10]. Reasons
are many, ranging from misconceptions of eco-
nomics/efficiency entailing only monetary ration-
ing to concerns about the methods that are used
to operationalize underlying economic theory to
unease about specific decisions that incorporated
efficiency considerations. A well-documented
example of this comes from the priority-setting
system implemented in Oregon in the United
States in 1990 [11]. To try to extend health insur-
ance coverage to a larger proportion of its popu-
lation, Oregon prioritized interventions using an
explicit ranking of condition-treatment pairs
based on cost-effectiveness; this covered both
physical and mental health, with effectiveness/
cost-effectiveness assessment based on the
Quality of Well-Being Scale. Both the methodol-
ogy used to generate the list and the treatment
decisions it implied proved highly unpopular.
While a form of the process remains in place, the
emphasis now is on broader criteria, although
methodological refinement is ongoing. This
example illustrates that the palatability of effi-
ciency considerations is very dependent on the
robustness with and context through which effi-
ciency is assessed. Context becomes particularly
relevant in relation to mental health because it
carries many specific challenges for assessing
both outcomes and costs [2], as discussed in ear-
lier chapters.

It is thus clear that efficiency considerations
must necessarily account for other goals of a
healthcare system. Healthcare is merely one con-
tributor to health, and health itself is one contrib-
utor to broader welfare. The outcome goals of
healthcare systems can thus extend beyond health
improvements toward broader societal goals such
as welfare maximization. As mentioned earlier,

equity remains a major criterion against which
healthcare systems are judged — if not by govern-
ments, then certainly by those who observe, mon-
itor, and compare healthcare system performance,
such as the World Health Organization or the
European Observatory on Health Systems and
Policies [12].

8.3  Equity

From the outset, it is important to note that we are
discussing here the concept of equity, rather than
equality. Equality refers to an objectively equal
distribution of inputs or outputs across a popula-
tion, whereas equity refers to a more subjective,
or moral, judgement of what is fair [13]. Given
the subjectivity surrounding notions of equity,
the principles of equity in the context of health-
care can vary [14, 15]. Oliver and Mossialos [15]
describe three:

e Equal access to healthcare for those in equal
need of healthcare

e Equal utilization of healthcare for those in
equal need of healthcare

* Equal/equitable health outcomes

Despite much consideration in the literature,
no consensus yet exists regarding what the cen-
tral concepts within these principles — access and
need — even mean [15], and health outcome can
be conceived and assessed using one of many
ways. Oliver and Mossialos [15] discuss the sig-
nificant implications of this conceptual uncer-
tainty for policymakers internationally.

More generally, equity in the area of health-
care refers to the fair or just allocation of inputs
(healthcare/funding) or outputs (outcomes). This
may mean that resources may be distributed
unequally with the aim of, for example, creating
a more equal opportunity to benefit from health-
care, regardless of factors such as age and
income. As mentioned earlier, this may resultin a
situation whereby total health benefits across a
population are lower than if such social justice
criteria were ignored. This tension between
equity and egalitarianism is evident in relation to
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universal health coverage schemes [16], which
may, for example, equalize access to healthcare
but not necessarily provide an equitable distribu-
tion of health outcome.

Per the distinctions between different types of
efficiency, two main types of equity are discussed
in relation to healthcare:

Horizontal Equity Equal treatment of those who
share similar circumstances. For example, two
people diagnosed with the same condition with
the same severity would receive the same health-
care package regardless of other circumstances
such as income.

Vertical Equity Unequal treatment of those with
unequal circumstances. An example of this may
be offering priority access to a healthcare service
to those from lower-income groups because they
have a reduced overall capacity to achieve the
same health status as those from higher-income
groups.

Many governments explicitly consider equity
in their policy-making (e.g., progressive income
taxation systems address issues of vertical
equity). Examples specifically related to mental
health care exist: the 2015 Mental Health Act
1983: Code of Practice in England [17] refers to
both efficiency and equity in its “guiding princi-
ples.” However, equity in the distribution of
health and healthcare remains elusive for many
countries, including high-income ones [18, 19].
Moreover, while social justice is an important
dimension of health, it is often perceived to be a
dimension that competes with efficiency, requir-
ing some level of trade-off between the two [20];
this trade-off suggests a tension between differ-
ent stakeholders (e.g., healthcare funders versus
healthcare recipients) (see Chaps. 9, 10, and 11).

8.4  Efficiency and Equity, or

Equity Versus Efficiency?

While it is clear that both efficiency and equity
broadly refer to optimal balances between out-
comes and costs, it is also evident that conceptual
and practical definitions have many nuances, and

that a perception exists that the two goals conflict
with each other.

A clear example relates to the common use of
the QALY as a metric for outcome measurement in
economic evaluations (i.e., assessments of
productive efficiency). As discussed in Chap. 6,
this outcome has several advantages for decision-
making: it has a generic (rather than condition-
specific) nature, it is based on preferences, and it is
able to provide a combined measurement of two
keys aspects of health — duration and quality of life.
However, the equity implications of the bias of
QALY values raise concerns since they favor peo-
ple who are less disabled or who are more likely to
have a longer life expectancy [21], with the impli-
cation that such groups of individuals somehow
carry greater social value [22] simply because they
have greater opportunities to generate more
QALYs. Various solutions to the QALY equity
issue have been discussed; the most common is the
use of equity/distributional weights, that is, allocat-
ing a greater weight to the QALYs of those with
greater disability (or other disadvantage). However,
the operationalization of this remains a challenge
because it is unclear what the basis of such weights
should be (see Chap. 9). More generally, it suggests
that some level of compromise in total health gain
(and thus in productive efficiency) is required so
that a fairer distribution of health can be achieved,
and it requires prior knowledge of the potential for
individual-level health gain [22]. Franklin [22] pro-
poses an alternative approach of recalibrating
QALY values such that the zero-to-one scale repre-
sents an individual-level capacity to benefit. The
theory of capability and functioning [23] was
developed as an alternative to welfarist economics
and is now developing quickly in the field of out-
come measurement for economic evaluation,
including in the mental health area (see Chap. 9).
While Franklin [22] concedes conceptual and prac-
tical challenges associated with rescaling QALY
values still exist, it offers a start in avoiding
“implicit discrimination” (p. 1) against some sub-
groups in the population. Developing an alternative
approach that is not similarly characterized by
inconsistencies is a challenge, perhaps reflecting
the paradoxes that exist in individual and societal
attitudes and practices related to social justice.
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Chisholm and Stewart [20] helpfully describe
some specific competing economic incentives
and ethical trade-offs that occur at three key lev-
els of the mental health system — government and
society, care purchasers and providers, and users
and carers — and in doing so summarize a long-
accepted paradigm that “equity must come at a
price” (p. 61). Two commonly experienced and
discussed examples illustrate such potential
trade-offs. First, resource pressures can prevent
the adoption of newer and more cost-effective
interventions, especially if they might benefit a
smaller proportion of the population than adopt-
ing a less cost-effective intervention that can be
delivered more cheaply overall and/or reach more
people. Examples of this can be found in many
contexts, but particularly in low- and middle-
income countries, where resource pressures can
be exceptionally acute in both monetary and
physical terms. Second, the implications that
may arise from the use of hard cutoffs for cost-
effectiveness thresholds. In England, the unpopu-
larity of some decisions made on this basis has
led to the less than equitable outcomes of excep-
tions to the rule (in relation to access to expensive
cancer drugs) and geographic variations in access
to healthcare within the country (since local deci-
sion makers can nevertheless offer treatments
that are not recommended at a national level).

However, Anthony Culyer, a British econo-
mist who has long written about matters of effi-
ciency, equity, and ethics, asserts that nuances
exist in the traditional definitions of efficiency
and in the relationship between efficiency and
equity, which mean that trade-offs between the
two are not necessarily required. He illustrated
this recently using a health frontier — a chart
showing the health allocation between two
groups of people — to represent a classic heath
allocation scenario whereby the average health of
one group can only be improved at the expense of
less health for the other group [24]. This situation
is termed Pareto efficiency (see Chaps. 1 and 4)
and describes a resource allocation in which one
person’s health cannot be further improved with-
out reducing at least one other person’s health.
Culyer then goes on to illustrate alternative health
allocations on the health frontier in which both

efficiency and equity can be preserved but depend
on what criteria are being used regarding equity
(e.g., equal health gain versus equal marginal
value). He therefore concludes that the important
question “equity of what?” is the source of trade-
offs and requires greater explicit consideration
than it is currently given.

Equity is a key societal concern with policy
relevance; however, proper consideration of
equity issues are perceived by many to trail
behind efficiency issues. It has also been noted
that when equity is given its due consideration, it
may involve an element of waste, for example, in
relation to the large costs associated with admin-
istering a publicly funded health system [25] —
which again suggests some level of unavoidable
trade-off.

8.5 Conclusion
This chapter has described how the situation of a
lack of equilibrium or of market failure in the
area of healthcare necessitates intervention, and
that a common pursuit of many healthcare
funders is the achievement of greater efficiency
(see Chap. 1). Efficiency is simply about the opti-
mal production and distribution of resources or,
more simply, achieving the best value. However,
for a “commodity” as complex and emotive as
healthcare (and health), this raises important
questions about what efficiency/inefficiency
actually mean and whether an efficient allocation
of resources would be considered desirable based
on other important criteria such as equity (see
Chaps. 4, 9, and 10). Complex issues exist in
terms of both definition and measurement. And
complexities abound given the numerous social
and physical determinants of health (see Chap.
24) beyond the healthcare system (e.g., housing,
income, education), particularly for the area of
mental health, which is characterized not only by
many determinants but also comorbidity, multi-
sectoral care inputs, broad impacts beyond health,
and multiple outcomes of relevance.

Despite a dominant belief in the incompatibil-
ity of efficiency and equity, it is clear that any
possible trade-off is not a direct one, and that that
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the balance between the two is influenced by def-
initions and societal goals related to equity [24].
It is worth noting that while we have focused our
attention on efficiency and equity, given their
particular relevance and importance in health
systems, these are nevertheless just two of many
criteria (see Sabik and Lie [6] for others) upon
which healthcare provision is allocated and
judged (see Chaps. 9, 10, and 11).

Key Messages

e Limited resources in healthcare systems
worldwide necessitate prioritization of
what can be offered to populations.

» Efficiency and equity are two important
considerations in resource allocation
decisions.

* Both efficiency and equity have several
definitions, and the latter is particularly
nuanced because of the greater subjec-
tivity involved.

e Efficiency and equity goals are often
seen to be in contention with each other.
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Ethics and Values in Welfarism 9
and Extra-Welfarism

Joanna Coast, Paul Mitchell, and llias Goranitis

Abstract

This chapter focuses on the ethical values that underpin different types of
economic evaluation. Welfarism, the standard health maximization
approach to extra-welfarism, and a capability approach to extra-welfarism
are all discussed in terms of the different values incorporated. Alternative
decision rules around maximization and sufficiency are also examined.
These theoretical discussions are then supplemented by two case studies
related to mental health. The first considers the relative priority that might
be given to depression treatment relative to a variety of physical health
conditions, using both forms of extra-welfarism. The second explores the
use of health and capability measures in interventions for drug addiction.
The evidence presented indicates that interventions for mental health con-
ditions will receive different priorities where different value judgements
form the basis for the economic evaluation. This underlines the impor-
tance of these ethical decisions.

P. Mitchell

Health Economics at Bristol, School of Social and
Community Medicine, University of Bristol, Canynge
Hall, 39 Whatley Road, Bristol, BS8 2PS, UK

The National Institute for Health Research
Collaboration for Leadership in Applied Health
Research and Care West (NIHR CLAHRC West),
University Hospitals Bristol NHS Foundation Trust,
Bristol, UK

J. Coast (<)
Health Economics at Bristol, School of Social and

Community Medicine, University of Bristol, Canynge
Hall, 39 Whatley Road, Bristol, BS8 2PS, UK

The National Institute for Health Research
Collaboration for Leadership in Applied Health
Research and Care West (NIHR CLAHRC West),
University Hospitals Bristol NHS Foundation Trust,
Bristol, UK

e-mail: jo.coast@bristol.ac.uk

© Springer International Publishing AG 2017

The UK Renal Registry, Southmead Hospital,
Bristol, UK
e-mail: paul.mitchell@bristol.ac.uk

1. Goranitis

Health Economics Unit, Institute of Applied Health
Research, University of Birmingham,

Birmingham, UK

e-mail: i.goranitis@bham.ac.uk

163

D. Razzouk (ed.), Mental Health Economics, DOI 10.1007/978-3-319-55266-8_9


mailto:jo.coast@bristol.ac.uk
mailto:paul.mitchell@bristol.ac.uk
mailto:i.goranitis@bham.ac.uk

164

J. Coast etal.

Key Points Summary

All economic evaluations are based on
particular ethical positions; the value
judgements that result from these ethi-
cal positions drive how an economic
evaluation is conducted, influencing
both the evaluative space and the deci-
sion rule used.

Welfarism, the traditional economic
approach, is associated with an evalua-
tive space of utility and uses a maximi-
zation rule based on Pareto optimality.
Extra-welfarism as usually practiced
in health economic evaluation is asso-
ciated with an evaluative space of
health and uses a maximization rule
based on maximizing cardinal health-
related utility.

An emerging alternative application of
extra-welfarism associated with the
capability approach uses an evaluative
space of capability well-being and may
use decision rules based on maximiza-
tion or sufficiency.

Sufficiency is an alternative decision
rule to maximization and aims to bring
all members of society to a sufficient
level of what is being measured, rather
than to maximize the total level of this
within society.

Two mental health case studies are
examined in relation to the priorities
and choices that would result from
application of extra-welfarism in both
its health and capability variants.

Both case studies suggest that differ-
ent funding priorities would result
from making different value judge-
ments about the evaluative space; the
capability approach seems to favor
interventions for mental health condi-
tions relative to those for other
conditions.

9.1 Introduction

This chapter focuses on the value judgements
that underlie the economic analysis of health-
care interventions. These value judgements are
numerous, ranging from broad judgements,
such as the perspective from which an eco-
nomic evaluation should be conducted, to more
specific judgements, such as who should pro-
vide the tariff scores we use in assessing bene-
fit. One value judgement that is common to all
such evaluative attempts, however, is a popula-
tion focus, rather than the more common ethical
focus of clinicians on an individual patient. In
this chapter, this population focus is assumed as
a given for economic analysis and is not dis-
cussed further; rather, the focus is on the value
judgements made within population-based eco-
nomic evaluations.

This chapter focuses specifically on two areas
of value judgement: the evaluative space within
which the economic evaluation is conducted, and
the decision or combining rule used to make a
judgement about the appropriate course of action.

Here, the evaluative space is concerned with
what we are interested in assessing. This may at
first seem self-evident: surely we are just con-
cerned about getting the best outcomes we can?
Yet, it is considerably more complex than this.
Traditionally, economists have been concerned
with utility (see Chaps. 1 and 6), which is
essentially an ordering of preferences but can
be seen as somehow representing pleasure or
satisfaction (See Chap. 4) [1]. Mainstream
health economists, on the other hand, are
focused on health, where health is often mea-
sured as concern with such factors as mobility,
pain and anxiety, or depression, as well as the
ability to complete functional activities [2].

While these two outcomes often align, they
may not always do so: a good example relates to
physical activity and obesity — my preferences
(utility) might be maximized by eating a bar of
chocolate and lazing on the sofa watching televi-
sion, whereas my health might be maximized by
going for a walk and eating a carrot or a stick of
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celery. A choice to focus on health or utility here
would lead to different recommendations about
the optimal course of action. An alternative to
both of these approaches, the use of capability
well-being (the well-being that arises from what
a person is able to do or be in their life), is cur-
rently also being explored by health economists
because of its potential to consider a broader set
of outcomes that relate to what is valuable to
people in their lives [3-5].

Decision, or combining, rules are concerned
with how we aggregate information about costs
and benefits and how that feeds through into
our decision-making processes. Approaches
within economic evaluation are almost exclu-
sively focused on maximizing outcomes, that
is, achieving the most total utility or total
health gain from the resources available [6].
This focus on maximization derives from the
economist’s concern with an efficiency objec-
tive, yet other objectives may be considered in
resource allocation (see Chaps. 8 and 10).
These have been acknowledged by health
economists in efforts to establish equity con-
cerns (see Chap. 8) within a population and
determine ways of incorporating these into
economic evaluation while still retaining an
overall focus on maximization [7-9].
Unfortunately, while these efforts have resulted
in much being learned about what objectives
are important within a population, such equity
concerns have not made it into the day-to-day
practice of economic evaluation.

It is important to note that the value judge-
ments we make about what to measure, and how
to use those measures in decision-making, deter-
mine in part which (mental health) interventions
seem (most) cost-effective. Indeed, there is no
escaping ethical issues when conducting eco-
nomic analysis, and implications for both effi-
ciency and equity certainly stem from the choices
made (see Chap. 8). These issues are explored
further in the sections below, both in theoretical
terms and empirically, using two case studies
from within mental health.

165
9.2  Ethical Value Judgements

in Welfarism

and Extra-Welfarism
9.2.1 Choice of Evaluative Space

Normative debates on the appropriateness of
welfarism and extra-welfarism for the economic
evaluation of healthcare interventions continue to
remain central in the health economics literature
(see Chaps. 1, 4, 5, and 6). At the heart of these
debates lie, primarily, opposing value judgements
about the choice of utility or health as the appro-
priate evaluative space [3, 10]. Welfarism evalu-
ates healthcare interventions on the basis of their
indirect effects on individual expected utility (see
Chap. 4), whereby health is accounted for only
insofar as utility is derived from the consumption
of healthcare. Extra-welfarism evaluates health-
care interventions on the basis of their direct
effects on health status, irrespective of the level
of utility that a person then derives from that
healthcare consumption (see Chaps. 5 and 6).
Welfarism has robust theoretical foundations
in neoclassical welfare economics (see Chaps. 1
and 4), but ethical and methodological limita-
tions associated with the source and method of
utility valuation have limited its use in healthcare
decision-making. All national health technology
assessment agencies [11] that use economic eval-
uation or cost-effectiveness information as the
basis for decision-making (for example, the
National Institute for Health and Care Excellence
in the United Kingdom, the Zorginstituut
Nederland in the Netherlands, the Canadian
Agency for Drugs and Technologies in Health,
and the Pharmaceutical Benefits Advisory
Committee in Australia) base reimbursement and
coverage decisions on the extra-welfarist frame-
work. Even though supplementary welfarist
approaches may sometimes be permitted, these
have been found to influence health technology
assessment decisions only rarely [12].
Welfarism, having as a source of valuation the
expected utility of “affected” individuals, can
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suffer from the problem of adaptation, whereby
individuals may adjust their expectations to meet
the adversities they experience in life as well as
their objective circumstances or personal charac-
teristics. Amartya Sen [13] (pp. 21-22) argued that
“mental reactions to what we actually get and what
we can sensibly expect to get may frequently
involve compromises with a harsh reality.”

According to Sen, utility as an evaluative
space is dependent on a person’s mental attitudes
and, as a result of these compromises and realis-
tic adaptations, utility may overlook the person’s
physical health state (physical condition neglect)
or personal values (valuation neglect). For this
reason, utility has been judged by some as an
“unsuitable” evaluative space on which to base
resource allocation decisions in healthcare [14].

The welfarist contingent valuation method
(see Chaps. 3 and 4) for estimating expected util-
ity has also been criticized within the healthcare
decision-making context [15, 16]. One issue is
that contingent valuation is dependent on the dis-
tribution of economic resources such as income
and wealth, which potentially biases resource
allocation decisions against more deprived indi-
viduals. Another issue is that a key underpinning
of welfare economics, that of individual sover-
eignty, may not hold in all circumstances, such as
in mental health conditions [2], which could pro-
hibit the application of exercises to determine
monetary valuations in this population group
[17] (see Chap. 4). Other concerns with a wel-
farist approach in healthcare that have limited its
use in practice are the consistency and reliability
of results [17, 18], individuals’ willingness to
participate in such valuation exercises [18], and
the tendency of the method to overestimate the
value of interventions offering small clinical ben-
efits [19]. A move from expected utility to expe-
rienced utility [20, 21] (see Chap. 4) within the
welfarist framework may overcome problems
with the source and method of utility valuation,
but still leaves the focus on utility alone, without
accounting for nonutility characteristics such as
health and capabilities [22].

Is health, however, a more appropriate evalua-
tive space for economic evaluations? Extra-
welfarism emerged from the need to directly

account for people’s characteristics in healthcare
decision-making [2], but its narrow focus on an
individual’s health is increasingly criticized [23—
27] on the grounds that healthcare interventions
may affect outcomes other than health. In the
case of mental health, for example, outcomes
such as personal autonomy, social involvement,
sense of achievement, and self-perception may
determine patient well-being but may not be per-
ceived as directly tapping into the health domain
[28,29] (see Chaps. 1, 3, 4, and 25). Interventions
may also cross health and other domains, affect-
ing a variety of outcomes through integrated
packages of care. The recovery model that is pur-
sued in the United Kingdom for mental health,
for example, involves collaboration between
health and social care services with aims that go
beyond treating and managing health-related
symptoms to also focus on helping individuals
regain control, on supporting recovery, and, ulti-
mately, on helping these individuals to lead
meaningful lives [30]. Finally, health and social
care interventions may have external nonhealth
effects on groups other than the patient, such as
informal caregivers (see Chaps. 17 and 27), close
family, and friends [24, 31]; this may be a par-
ticular issue for mental health conditions. Since
the current narrow application of extra-welfarism
using patient health status as the evaluative space
cannot appropriately capture these effects, it can
be argued that some interventions and population
groups, such as those with severe conditions like
schizophrenia, Alzheimer’s disease, or other
forms of dementia, are disadvantaged using the
current orthodoxy in decision-making regarding
resource allocation (see Chap. 10).

9.2.2 Choice of Maximization
as the Appropriate
Combining Rule

The normative focus on maximizing total utility
within economics, and latterly health econom-
ics, derives from Paretian welfare economics
[32] (see Chaps. 1 and 4). The focus on maximi-
zation is justified through the possibility that
those who lose utility as the result of an interven-
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tion can theoretically be compensated in utility
terms by those who gain. Where this situation
arises, it is known as a “potential Pareto improve-
ment,” and the notion of theoretical compensa-
tion was justified by Hicks [33, 34] and Kaldor
[35] (see Chap. 4), with the most convincing
argument being that decisions could theoreti-
cally be split into an “efficiency” decision (in the
economist’s domain and focusing on whether the
total gain from a policy intervention leads to an
increase in utility) and a separate “distributive”
decision (in the domain of politicians and focus-
ing on judgement about how gains and losses
should be distributed) [35].

For example, within a utility evaluative
space, evaluation of a proposed policy change
might suggest that large utility gains will be
obtained from developing a new facility to treat
mental health problems, but in doing so an exist-
ing parking lot will be lost, causing a loss in
utility for those who will now have to use public
transport alternatives or walk farther to arrive at
their place of employment. If the gain in utility
from the facility is greater than the loss in utility
to those using the parking lot, then the parking
lot users could be compensated with anything
that replaces their utility loss — a free bus pass,
an annual health checkup, or even champagne
and chocolate bars. Of course, this utility
replacement does not need to actually happen;
to meet the efficiency criterion and thus allow
economists to focus on maximization, it is
enough that it could happen theoretically. This
focus on efficiency in terms of achieving the
greatest amount of utility from the resources
available is intrinsic to welfarism and is based
on this sound theoretical base. It should be noted
that this theoretical basis arises from a relatively
small number of value judgements that are often
seen as being relatively weak and therefore
uncontroversial [6].

The shift within health economics to an extra-
welfarist health evaluative space has not altered
the maximization rule (see Chaps. 4-6), despite
the fundamentally different nature of the evalua-
tive space. Indeed, this “drift” [6], largely unac-

knowledged, occurred at the same time as the
much more openly justified shift in the evaluative
space [36] from welfarism to extra-welfarism.
This drift toward the maximization of health
within extra-welfarism cannot, however, be justi-
fied using the same theoretical mechanisms as for
the potential Pareto improvement and hypotheti-
cal compensation [6]. The production of health
gain is inextricably linked to an individual, and
thus the decision to provide health gain through
one intervention is also, and inevitably, a deci-
sion to provide healthcare to some persons and
not others. (Although, in a small number of
instances — for example, infectious disease or
jointly produced health gain such as for a mother
and baby or, potentially, a patient and their care-
giver — the issue becomes production of health
gain that is inextricably linked to a dyad or group
of individuals at the expense of other individu-
als.) It is not possible to compensate such others
within a health evaluative space, and so the
choice to pursue a maximization rule is much
closer to the idea of Bentham’s “felicific calcu-
lus,” or achieving the greatest good [37]. Extra-
welfarists who choose not to make any equity
adjustments within their analyses are “endorsing
the ethical position that the total sum of health
produced within the health care system is what
matters, no matter how that health is distributed”
(Coast [6], p. 789); this is the usual position taken
within the vast number of published health eco-
nomic evaluations in mental health and elsewhere
in the healthcare system.

Of course, in the realities of decision-making
through health technology agencies, this maximi-
zation position is not completely upheld. In the
United Kingdom, for example, an element of
deliberation enables decision makers to go
beyond a pure focus on maximization of health
[38], and in the Netherlands there is an explicit
focus on considering equity through the mecha-
nism of  “proportional  shortfall”  [39].
Nevertheless, there may be other alternatives to a
pure maximization rule that enable focusing on
those with the most severe problems; this possi-
bility is considered later in this chapter.
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9.3  Alternative Ethical Value
Judgements
9.3.1 Capability as an Alternative

Evaluative Space

Recent years have seen the major growth of an
approach that uses an evaluative space that is an
alternative to both that of utility and the standard
interpretation of extra-welfarism as health gain.
This is evaluation within a capability well-being
space, where the evaluation considers gains in
what a person is able to do or be within his or her
life [40]. The approach is thus broader than a
single focus on utility or a single focus on health
[41], instead providing a multidimensional
approach to the measurement of well-being.

The notion of capability well-being as an eval-
uative space arises from the work of Amartya Sen
[40], who generated the concept in response to
the adaptation problem outlined above; much of
Sen’s work has been conducted in the context of
human development, where the possibility of
adaptation becomes particularly acute. This led
Sen to focus on what he refers to as “function-
ings” and “capabilities” as the appropriate focus
of evaluation [40]. Here, functionings refer to
those things that a person does or is in his/her
life, whereas capability shifts the focus to a per-
son’s ability to do or be those things, whether or
not they choose to do so. Sen’s preferred focus
for evaluation is capability, rather than function-
ing, because it allows for the freedom to choose.
In the mental health context, for example, a per-
son may be able to have a role (for example, a
job), even if they choose not to do so; it would be
the ability to pursue a role that is considered
important from a capability well-being perspec-
tive, rather than actually having a job at the cur-
rent time. Of course, capability well-being may
be affected by many factors, not just health.

Within the recent health economics literature,
there has been a variety of attempts to generate
measures of capability well-being for use in eco-
nomic evaluation. These include the ICECAP
measures, which are based on a life-course
approach and, to date, include measures for the
adult population [42], older people [43], and

those at the end of life [44]; the Oxford Capability
(OxCAP) measures, which derive from a 64-item
inventory and have specific measures for public
health (the OCAP-18) [45] and mental health
[46]; and more specific measures of capability
well-being for patients with chronic pain [47],
for social care (Adult Social Care Outcomes
Toolkit, or ASCOT) [48], and for women in rural
Malawi [49].

These measures contain a variety of attributes
developed either through participatory methods
[42, 44,47, 49, 50] or by drawing on philosophi-
cally generated lists of capabilities [45, 46]. The
two most relevant from a mental health perspec-
tive are probably the generic ICECAP-A measure
for all adults, which contains attributes relating to
stability, autonomy, achievement, attachment,
and enjoyment [42], and the OxCAP mental
health measure, which contains questions relat-
ing to life expectancy, daily activities, suitable
accommodation, neighborhood safety, potential
for assault, freedom of expression, imagination
and creativity, love and support, losing sleep,
planning one’s life, respect and appreciation,
social networks, discrimination, appreciate
nature, enjoy recreation, influence local deci-
sions, property ownership, and access [46].

The ICECAP and ASCOT measures have both
generated value sets [48, 51] that allow meaning-
ful comparison among items within the measure
and across interventions using best/worst scaling
[52] as the method of valuation. By contrast, for
the OxCAP mental health measure, Simon et al.
[46] argue for the multidimensional nature of the
capability approach as a basis for not generating
a single value representing trade-offs between
items. Again, this is an example of the different
value judgements that can go into different
approaches, even when the measures fall into the
same broad evaluative space.

9.3.2 Sufficiency as an Alternative
Decision Rule

Standard welfare economics is primarily con-
cerned with the efficient allocation of resources
to produce their maximum benefit. In many ways,
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this relates to the notion of an ideal economically
efficient world in which perfect competition (in
healthcare) theoretically leads to the optimum
benefit for suppliers and consumers. Market fail-
ure (see Chaps. 1, 4, 8, and 10) in healthcare,
however, is the reason why national governments
usually provide at least some form of public
healthcare.

With the move away from healthcare markets
toward public provision, the focus of evaluations
has changed, with space being created to focus
on health-related aspects of quality of life as the
primary evaluative space. The rejection of health-
care provision on the basis of ability to pay and in
favor of access based on needs also provides a
reason for considering objectives other than the
maximization of output; if meeting needs is
important, then maximizing total benefit, no mat-
ter to whom it accrues, may not be considered
appropriate as the sole objective of healthcare.

One alternative approach is to set the objec-
tive of healthcare resource allocation in a way
that focuses on whether people reach a suffi-
ciently high level of attainment [53-56].
Sufficiency as an objective would aim to get all
members of a population to a sufficient or
“decent” level as a priority. Therefore, it is dis-
tinct from a maximization approach in two ways.
First, all gains in attainment of capability well-
being are not treated equally. Priority is given to
those who have not reached a sufficient level
[56]. Second, any gains above the sufficient
level are treated the same as no change in levels
below the sufficient level [56].

It is clear that a shift from maximization to
this sort of sufficiency objective would be likely
to make a difference in how healthcare resources
are prioritized. For example, consider two patient
groups, both of which could be treated for their
conditions; the available healthcare budget, how-
ever, provides only enough resource to treat one
group. The available evidence suggests that
patient group A would receive the greatest abso-
lute benefit of 30 units from treatment, moving
from 60 to 90 on a 0—100 outcome scale. Patient
group B would only benefit by 20 units, moving
from 40 to 60 on the same scale. With a maximi-
zation rule, group A would be treated because

this would lead to a greater total benefit overall.
If, however, a sufficiency rule was in place, the
results could be viewed differently. For example,
if the particular sufficiency rule aimed to achieve
a minimum level of 70 on the outcomes scale for
all members of the population, priority would
instead be given to patient group B, whose
20-unit benefits are all below the sufficiency
level, whereas for patient group A only 10 of the
30 units of benefit would be below the sufficiency
level and thus would “count” in terms of the suf-
ficiency decision-making rule. Essentially,
resources are focused on improving the lot of
those with greater poverty in terms of capability
well-being, whereby capability well-being could
be measured using the sorts of index measures
outlined above.

Notions of sufficiency have not been exten-
sively explored within health economics, but the
capability approach, with its greater focus on
equity [57], has been more open to different
approaches and is leading the way in this respect
[55], with some work specifically on shortfalls in
health capability [53]. A recent review of the
capability literature, for example, found that a
focus on sufficiency occurred more often than a
focus on maximization in studies looking to iden-
tify objectives when measuring people’s capabil-
ities [54]. Practical methods have also been
developed to apply a sufficiency objective in rela-
tion to the ICECAP measures [56]. In relation to
the latter, years of full capability (YFCs) (equiva-
lent) have been proposed to measure capability
gains in a similar way to how health-focused
quality adjusted life years (QALYs) are estimated
[51], albeit they are based on differing anchors
for the ICECAP measures: 1 for full capability,
and O for no capability [43]. A year of full capa-
bility is equivalent to having full capability, that
is, being at the highest capability level on all
ICECAP items and remaining in full capability
for a year. Years of sufficient capability (YSCs)
have been proposed as an outcome in line with
the majority of capability applications in practice
[54]. A year of sufficient capability is equivalent
to having sufficient capability on all ICECAP
items, however defined, and remaining at or
above sufficient capability for a year [56]. The
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key distinction with YSCs is that changes above
the sufficient level are not valued; only gains
below the sufficient level are valued.

While there has been more concern within
health economic evaluation about the value
judgements associated with the evaluative space
than the decision rule, both are important in
determining how resources are allocated. A suf-
ficiency rule may provide an alternative to maxi-
mization that enables a greater focus of resources
on those most in need.

9.4 Potential Impact of Differing
Ethical Value Judgments

on Priorities

Much of the argument for shifting the evaluative
space to capability well-being has been based on
the sorts of academic debates surrounding the
theory underpinning economic approaches to
assessing welfare that are outlined above.
However, real-life evidence is beginning to
emerge that shows that the use of different evalu-
ative spaces could also have potentially impor-
tant implications for how resources are allocated
in practice. This section outlines two case studies
in which we had a role, and both consider these
important questions in the context of mental
health conditions.

9.4.1 Priorities for Depression
Compared with Other Health

Conditions

A recent research study attempted to determine
what impact a shift in evaluative space from
health status to capability might have on treating

and preventing a number of common health con-
ditions (for full details, see Mitchell et al. [58]).
A multi-instrument comparison data set collected
self-reported information for individuals from six
countries (Australia, Canada, Germany, Norway,
the United Kingdom, and the United States).
Individuals were categorized into eight different
population groupings: a healthy population and
seven other groups comprising individuals report-
ing a primary health condition of arthritis,
asthma, cancer, depression, diabetes, hearing
loss, or heart disease. Individuals who were clas-
sified as healthy reported no health condition and
scored 70 or higher on a 0—100 visual analogue
scale measuring overall health.

All eight population groups completed ques-
tions about their health status, subjective well-
being, and capability well-being [58]. The seven
health condition populations also completed
condition-specific measures; those with a pri-
mary condition of depression completed two
related measures: the 2l-item Depression,
Anxiety and Stress Scale [59] and the Kessler
10-item Psychological Distress Scale [60]. The
measures focused on in this study were the
EQ-5D-5L (a health-related quality-of-life mea-
sure used to generate QALYs) [61], the
ICECAP-A [42], and the condition-specific ques-
tionnaires. Both the EQ-5D-5L and ICECAP-A
ask five questions, but the content of each mea-
sure varies, as demonstrated in Table 9.1. UK.
population values were attached to both the
health and capability states recorded by respon-
dents in order to generate overall scores for health
utility and capability [51, 62].

Two types of analysis were conducted in this
comparison of the relative effects on health status
and capability well-being. The first analysis
looked at how preventing the primary health con-

Table 9.1 Dimensions on measures of overall health status (EQ-5D-5L) and capability well-being (ICECAP-A)

EQ-5D-5L dimensions ICECAP-A
Dimensions
Mobility Stability
Self-care Attachment
Usual activities Autonomy
Pain/discomfort Achievement
Ancxiety/depression Enjoyment

Expression

Feeling settled and secure
Love, friendship, and support
Independence

Achievement and progress
Enjoyment and pleasure
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ditions prevalent in this data set would be priori-
tized based on reductions in the health utility and
capability of the groups with health conditions
relative to the healthy population. The second
analysis looked at the potential effects of treating
those with differing severities of their condition.
Those with health conditions were grouped as
having mild, moderate, or severe conditions
based on their responses to the particular
condition-specific questionnaires.

The results of the first analysis showed that
although both health utility and capability reduc-
tions are highest for those with depression, dif-
ferences exist in the relative effects across health
conditions; for example, individuals who have a
primary condition of arthritis have a mean health
utility score close to that of those with depres-
sion, but their capability score is closer to that of
the healthy population. The much greater reduc-
tion in capability well-being for those with
depression suggests that, were capability well-
being the basis for setting priorities, those with
depression would receive higher priority than
they would under a health evaluative space.
Figure 9.1 shows the loss in both capability and
health for those in each of the health condition
groups relative to the healthy population.

For the second analysis the findings are sum-
marized in Fig. 9.2. Differences in both capability
and health scores exist between those categorized
as severe and moderate, and between those catego-
rized as moderate and mild. It is interesting to
note, however, that when comparing overall health
and capability scores for individuals with a mild
health condition with those of the healthy popula-
tion, only those with depression record a statisti-

0.3

% of total
decrement across
health conditions
relative to healthy 45

population

0.25
0.2

B capability
= health utility

0.3

arthritis  asthma

cally meaningful difference in mean capability
score (or “effect size,” to be precise). However, all
health conditions record meaningful differences in
mean health utility in this comparison between the
mild health conditions and the healthy population.
Therefore, across mild conditions, priority would
only be given to people with depression if the
focus was on capability.

There are a number of limitations to these
research findings. The study was cross-sectional,
so it is not known how capability and health util-
ity change as diseases progress with or without
treatment. The effect of mortality in these health
conditions could also not be incorporated into the
analysis because of the study design, and this
clearly would also affect priorities. From the per-
spective of this chapter, this study also does not
provide evidence of the potential for differing
priorities between these two evaluative spaces
and that of utility. Nonetheless, some interesting
findings do emerge. In particular, the effect of
depression on capability seems to be far greater
than that of any of the other (physical) health
conditions studied here. Indeed, the only mild
health condition for which capability differed in
any meaningful way from the healthy population
was depression.

Reporting this study in this chapter is not
intended to advocate for health or capability as
the appropriate evaluative space in mental health
economic evaluations, but it is intended to high-
light the importance of this value judgement at
the outset of any evaluation. This work suggests
that there is potential for differing implications
for depression treatments if these different evalu-
ative spaces are used. As yet, it is unclear whether

0.1
0.05 II

cancer depression diabetes hearing loss heart disease

Fig. 9.1 Reductions in capability and overall health among those with health conditions compared with the healthy

population (Data based on Table 3 from Mitchell et al. [58])
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Fig.9.2 Comparing condition severity by effect size differences in overall health and capability (Data based on Table 3

from Mitchell et al. [58])

similar results would be obtained for other men-
tal health conditions.

9.4.2 Economic Evaluation
and Evaluative Spaces in Drug
Dependence

The recovery model in psychiatric care requires
clinicians and policymakers to look beyond clini-
cal recovery to the wider impact of interventions
on valuable goals and outcomes for service users
and their families. Clinical and policy objectives
in drug dependence have been extended to incor-
porate not just control over drug use, but also the
management of physical and mental health prob-
lems, engaging individuals in meaningful roles
within society; helping them build self-esteem,
aspirations and hope; and reestablishing relation-
ships [63, 64].

A unidimensional health-centered approach,
as empirically offered by extra-welfarism, may
not be appropriate in this context given the multi-
dimensional treatment objectives [65] and the
need for an evaluative space that goes beyond
health-related quality of life and the functional
status of individuals [66]. In an influential book

titled Power, Powerlessness and Addiction, Jim
Orford uses the capability approach developed by
Sen [40] and the central human capabilities out-
lined by Nussbaum [67] to illustrate the personal
and interpersonal effects of addiction from a clin-
ical perspective [68]. From a health economics
perspective, the use of the capability evaluative
space and sufficient capability as a decision rule
also offer an appealing evaluative framework for
assessing interventions for substance use
disorders.

A recently published study explored whether
capability well-being offers a more suitable eval-
uative space than health in the context of opiate
dependence (for full details, see Goranitis et al.
[69]). The study relied on data from a pilot ran-
domized controlled trial designed to investigate
the feasibility and efficacy of delivering an indi-
vidual and social-based active psychological
intervention as an adjunct to usual care for indi-
viduals receiving opiate substitution treatment
who still reported heroin use [70]. Trial partici-
pants therefore represented a population group
that had failed to receive a maximum benefit
from treatment.

For the evaluation of health and capability
well-being, participants completed the EQ-5D-5L
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[61] (see Chap. 6) and ICECAP-A [42] at base-
line and at the 3- and 12-months follow-ups. A
health and capability score was assigned to indi-
vidual responses to the two measures using scor-
ing algorithms developed based on preferences
elicited from a representative sample of the
English [71] and U.K. population [51], respec-
tively. A number of condition-specific measures
were also completed: the Treatment Outcomes
Profile [72], the Clinical Outcomes in Routine
Evaluation — Outcome Measure [73], the
Interpersonal Support Evaluation List [74], the
Leeds Dependence Questionnaire [75], and the
Social Satisfaction Questionnaire [76].

The analysis looked at the ability of the
EQ-5D-5L and ICECAP-A to identify statisti-
cally significant differences between participants
being better off and participants being worse off
in the dimensions of each condition-specific
measure. The results showed that the ICECAP-A
was able to capture not only those significant dif-
ferences detected by the EQ-5D-5L but also sig-
nificant differences in broader well-being
indicators that were not detected by the
EQ-5D-5L, such as the capacity to benefit from
having close people with whom to discuss per-
sonal issues and socialize, having personal self-
esteem, and being socially satisfied. The analysis
also looked at whether capability well-being
would be more affected by changes in clinical
indicators related to mental health, substance
dependence, social support, and social satisfac-
tion. As shown in Fig. 9.3, the ICECAP-A was
found to be at least as sensitive as the EQ-5D-5L
in capturing effects on health-related clinical
indicators and significantly more sensitive for
clinical indicators of broader well-being for both
follow-up periods [69].

Using the same trial information, a method-
ological case study was subsequently undertaken
to explore within an economic evaluation whether
the change of evaluative space from health to
capability well-being, and the change of decision
rule from health maximization to the maximiza-
tion of sufficient capability, could affect policy
recommendations (for full details, see Goranitis
et al. [77]). For the purposes of the study, an
incremental cost-effectiveness analysis was car-

ried out from both a health and personal social
services perspective and a government perspec-
tive, based on the outcomes of (a) cost per QALY,
estimated using the EQ-5D-5L; (b) cost per YFCs
equivalent, estimated using the ICECAP-A; and
(c) cost per YSC equivalent [56], also estimated
using the ICECAP-A. QALYs, YFCs, and YSCs
were all estimated using the standard area under
the curve approach [78].

The authors found that, with the standard
extra-welfarist (cost per QALY gained) approach,
incorporating health as the evaluative space and
maximization as the combining rule, the
individual-based intervention was the recom-
mended treatment option, producing a greater
health benefit at a lower cost than the other two
treatment interventions [77]. The treatment rec-
ommendation, however, differed when the evalu-
ative space was broadened from health to
capability well-being. At this point, usual care
became the optimal strategy from both
perspectives of the analysis. Similarly, usual care
was found to be the recommended intervention
when the decision rule was altered from health
maximization to capability sufficiency. The
results differed not only because usual care
seemed to offer more value for the money at
potentially acceptable thresholds of willingness
to pay per additional YFC or YSC, but also
because the uncertainty associated with the deci-
sion to fund any intervention other than usual
care was prohibitive for rational decision makers.
Despite the limitations of this study, the findings
highlight that incorporating differing value
judgements into an economic evaluation has the
potential to lead to different priorities and treat-
ment recommendations (see Chap. 10).

9.5 Discussion

This chapter has outlined the importance of ethi-
cal values in economic evaluation and has
emphasized their role in determining important
aspects of the evaluation and, indeed, the results
obtained. For this reason, it is important to be
clear on these value judgements and the reasons
for them in any evaluation.



174 J. Coast et al.

Abstinence from heroin
Psychological health (TOP)
Physical health (TOP)
Quality of life (TOP)
Wellbeing (CORE-OM)

Symptoms (CORE-OM)
Functioning (CORE-OM)
Risk (CORE-OM)
1 T T T T
0 0.1 02 03 04 0.5 0.6 0.7

Tangible (ISEL)
Appraisal (ISEL)
Self-esteem (ISEL)
Belonging (ISEL)
Dependency (LDQ)
Social satisfaction (SSQ)

08 09 1
®EQ-5D-5L mICECAP-A

Abstinence from heroin
Psychological health (TOP)
Physical health
Quality of life (TOP)
Wellbeing (CORE-OM)
Symptoms (CORE-OM)
Functioning (CORE-OM)
Risk (CORE-OM)
Tangible (ISEL)
Appraisal (ISEL)
Self-esteem (ISEL)
Belonging (ISEL)
Dependency (LD
Social satisfaction (SSQ)

0.1 0 0.1 02

03 04 05 0.6 0.7 08 0.9 1

mEQ-5D-5L mICECAP-A

Fig. 9.3 Sensitivity to change of capability well-being (ICECAP-A) and health (EQ-5D-5L) for those participants
reporting improvements in clinical indicators at 3 (a) and 12 (b) months of follow-up
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The chapter focused on standard versions of
welfarism (utility) and extra-welfarism (health),
but also described a new approach to extra-
welfarism based on the capability approach
described by Sen. This capability approach is
clearly defined by a different set of ethical prin-
ciples, in that what matters goes beyond health or
utility to focus on what is important to people in
their lives.

The chapter also considered efficiency as the
“automatic” goal of economic analysis, rehears-
ing arguments that the ethical judgements around
use of maximization in health are different from
those in welfarism, and that the use of maximiza-
tion (without any equity adjustment) in the health
context implies an acceptance that distribution of
health is unimportant. The possibility of using
the concept of sufficiency to temper such argu-
ments in favor of those with lower health/capabil-
ity was also discussed, although this approach
has made greater inroads in the capability litera-
ture to date.

The two case studies both emphasized the dif-
ferent results that are obtained when the
evaluative space is altered. Although both studies
have limitations, it would be helpful to repeat this
approach in other studies to determine the con-
texts in which results tend to change across the
different evaluative spaces. It would also be help-
ful to include the welfarist approach in such
studies.

The main implication of the chapter is the
importance of understanding the value judge-
ments enshrined in the chosen approach to eco-
nomic evaluation, and shifting the approach if
these value judgements are considered to be
unsatisfactory. For many readers of this text,
however, these value judgements will have been
made, at least in part, by the regulatory authori-
ties in the context in which they are working.
This does not mean, however, that these value
judgements cannot be challenged, either within
the regulatory process itself or via the presenta-
tion of analyses from more than one ethical per-
spective, as in the second case study described
above.

Key Messages

e All forms of economic evaluation rely
on ethical value judgements.

e These value judgements determine the
important outcomes to include in the
economic evaluation.

e They also establish how cost and out-
come data are combined to aid
decision-making.

e The evidence presented here suggests
that interventions for mental health con-
ditions are prioritized differently when
different evaluative spaces are used.

For health economics applied to mental health,
to truly help optimize resource allocation and
make better decisions, the ethics of the value
judgements incorporated in an analysis must be
both understood and accepted in the context in
which the evaluation is being conducted.
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Abstract

Economic analysis aims to help decision makers make better decisions. It
is primarily concerned with efficiency: using available resources to maxi-
mize achievements in terms of better health and well-being. Cost-
effectiveness, cost utility, and cost-benefit analyses are the main tools used
by economists for this purpose. Equity is another criterion increasingly
recognized as important; equity ensures that access to services and pay-
ments for them are distributed fairly across different population groups,
with the hope that treatment outcomes might also be more fairly experi-
enced. In this chapter I discuss what decision makers want from economic
evaluation and consider some of the uses to which such empirical evidence
could be put in the mental health field. These uses — by decision-makers
and by others — include lobbying, marketing, comparison, commissioning,
health technology appraisal and guidance, policy development, and person-
alization and empowerment. Each use is illustrated with brief examples.
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Key Points Summary

e What decision makers want

e Efficiency and equity

* Types of policy and practice questions,
and how economic analysis can respond

* Why economic evidence is helpful to
support policy discussions and inform
practice decisions

e [llustrations of the uses of economic
evaluations

e Barriers to the use of economic evalua-
tive evidence

10.1 Why Is Economics Evidence

Needed?

When considering whether a treatment or care
service should be provided, the core “clinical”
question is whether it reduces symptoms,
improves functioning, or has a positive effect on
quality of life. The equivalent for preventive
strategies would be whether the risk of develop-
ing the target illness is reduced or its effects
reduced. If one adopts a recovery focus to mental
health, the equivalent question would be the
degree to which an individual can achieve goals
that they have set personally, whether in terms of
objective indicators of social roles (such as hav-
ing paid employment or being in a relationship)
or more subjective indicators of personal goals
[1]. But because resources are scarce — and of
course they are always scarce — individuals who
are responsible for deciding how to allocate
resources not only want to consider these ques-
tions but also the economic question: Are the
resources that are required in order to deliver the
treatment (or the preventive strategy or recovery-
focused approach) justified by the achievements
made in terms of better outcomes?

Scarcity of resources means that choices have
to be made (see Chap. 1). They are not likely to
be easy choices. For example, to what extent
should services for people experiencing episodes

of severe psychotic symptoms be delivered in
inpatient hospital settings or by specialist com-
munity teams? If those psychosis services are
stretched too far, with more individuals needing
treatment than the services can support, which
patients should be prioritized? How much treat-
ment time (e.g., how many psychotherapy ses-
sions, or how many home visits) should be
allocated to each patient? What proportion of the
budget should be diverted from treating mental
health problems identified today in order instead
to uncover previously unrecognized needs or to
invest in a broader health promotion strategy that
might prevent similar needs emerging in the
future? When is it reasonable to stop treatment
for one particular patient and instead use thera-
pist time to start treatment for another patient?
Should healthcare professionals focus only on
alleviating symptoms rather than on wider issues
such as whether their patients are employed or
claiming welfare benefits to which they are
entitled?

First and foremost, these are all clinical- or
service-focused questions. In searching for
answers, however, decision makers would do
well to recognize that they are also economic
questions. Answering each of these questions
entails a tough choice for the people who control,
manage, or allocate resources, because they will
almost never have all the resources they would
like in order to uncover or respond to every need,
treat every patient, invest in prevention, or help
individuals to achieve their broad life goals.

Those decision makers include government
ministers, elected politicians, chief executives and
boards of major corporations and nonprofit orga-
nizations, owners of small enterprises, health
insurance fund managers, and almost every pur-
chaser, provider, and professional in health, social
care, housing, education, and other systems.
People with lived experience of mental illness and
their families are also decision makers in that they
must choose how to use their own resources of
income and time. For each of these people — for
each of us — scarcity is an everyday reality.

If we assume that these individuals and orga-
nizations aim to be reasonably rational in their
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decision-making, they will allocate their
resources so as to do the best they can in terms of
one or more patient-related consequences. These
consequences are likely to include how well
needs are met or symptoms are alleviated, how
much pain can be reduced, whether normal func-
tioning at work or in relationships can be restored,
what improvements can be made to overall qual-
ity of life, and the extent to which future risks of
disorders are reduced. The aim of economic anal-
ysis is to help decision makers make their deci-
sions: to use their available resources so as to
maximize achievements in terms of relevant con-
sequences. As other chapters in this book
describe, cost-effectiveness, cost-utility, and
cost-benefit analyses are tools economists use to
provide decision makers with what is hoped to be
helpful evaluative evidence (see Chaps. 4, 5, and
6). In this chapter I discuss what decision makers
want from economic evaluation, then illustrate
the potential uses of such empirical evidence in
the mental health field.

10.2 What Do Decision Makers
Want?

As noted earlier, any mental health system con-
tains many decision makers, from those who con-
trol the budgets to those who actually deliver and
use the services. Each of them is likely to be
acutely aware that the resources available to them
are limited. In choosing one option over another,
they might have access to a number of resource-
related criteria to guide their decisions. They are
likely to want to maximize what they can achieve
(in terms of the impact of treatment or care) from
the resources they control. They might want to
broaden access to evidence-based therapies,
remove barriers to services, improve social and
economic integration of people experiencing
mental health issues, tackle unfair inequalities in
what individuals or families are expected to pay
for their treatment, or better target available ser-
vices so they reach people with the greatest or
most urgent needs. Many of these criteria fall into
two groups: efficiency and equity.

10.2.1 Equity

Equity refers to the extent to which treatment out-
comes, access to services, and payment for them
are distributed fairly across the population (see
Chap. 8). For instance, are these outcomes, ser-
vices, and costs distributed unequally by sex, age,
ethnicity, language, religion, political beliefs,
sexual orientation, socioeconomic position, or
place of residence? If so, is this inequality con-
sidered to be appropriate and fair? This obviously
begs the question of what is meant by “fair.”
Equity (or fairness) is clearly not the same as
equality in the provision of services, as all people
do not have exactly the same needs or circum-
stances. Most people are likely to agree that it
would be more equitable to allocate resources so
that more treatment and access to care are pro-
vided to people with greater or more urgent
needs. Similarly, many people might agree that it
would be more equitable to ask individuals with
less ability to pay for their treatment — probably
those people with lower incomes or fewer assets —
to pay smaller amounts to be able to receive those
treatments compared with individuals with
greater ability to pay.

A frequently discussed equity issue faced by
mental health decision makers today relates to
the links between incidence and prevalence, on
the one hand, and socioeconomic status, ethnic-
ity, age, and other personal characteristics, on
the other hand. There is also a link between
access to evidence-based care and treatment, and
the type and level of need, as well as to other
personal characteristics. How mental health care
is financed and whether and how ability to pay is
taken into account are widely discussed. In each
respect, plenty of evidence of inequities exists.
Work from my own research group, for example,
has shown that income-related inequality in rela-
tion to prevalence in the United Kingdom is
markedly worse for mental illness than for gen-
eral ill health [2], and it varies, again markedly,
by ethnicity [3]. We have also shown that
income-related inequalities in relation to depres-
sion and suicide worsen considerably during
periods of economic recession, as during the
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sustained economic difficulties experienced in
South Korea during the 1990s [4]. Questions
about inequities also need to be asked in relation
to the receipt of healthcare; a very useful, recent
review article by Cookson et al. [5] summarizes
what is known about the distribution of health-
care in general in England.

10.2.2 Efficiency

Efficiency can be defined in a number of ways,
but at the heart of this criterion is the relationship
between effectiveness and cost: How many ser-
vices or how much health gain is achieved from a
specified volume of resources? An efficient allo-
cation of resources is one that delivers a particu-
lar set of services at minimum cost, or achieves
the greatest population health gain from a given
budget. It is also important that the services deliv-
ered or the health gains achieved from those
resources are those that society actually views as
most desirable (a concept often described as
“allocative efficiency”).

Economic evaluation is primarily concerned
with addressing questions of efficiency, although
health economists are gradually paying more
attention to equity issues in their evaluations [6].
The essence of an economic evaluation is to cal-
culate the costs associated with an intervention —
such as a medication, psychotherapy, or service
arrangement — factor in any downstream mone-
tary savings that might flow from using that inter-
vention, and compare those costs with costs of
some alternative intervention. The outcomes from
each of the two (or more) interventions would
also be measured, perhaps in terms of reduced
symptoms, improved functioning (e.g., in relation
to employment or personal relationships), and
better well-being. The costs and outcomes would
then need to be considered together: Is one inter-
vention both cheaper and more effective than the
other? If so, then it clearly represents a more effi-
cient use of available resources. Does one inter-
vention achieve better outcomes, but only at the
expense of higher net costs (costs minus savings)?
If so, it may not be immediately clear whether the
intervention with the better outcomes is the more

efficient choice. The quandary is whether the bet-
ter outcomes justify the higher cost, and the deci-
sion maker needs to consider the trade-off
between the better outcomes and the higher costs.
This is a value judgement and is not reducible to a
scientific algorithm.

10.3 Types of Questions
and Evaluations

Economists can support decision makers to make
these difficult value judgements in a number of
ways, in particular through different types of eco-
nomic evaluation. These evaluations share many
common features but because they address differ-
ent questions, they differ mainly in terms of how
they define and measure outcomes. It is worth
noting immediately that these evaluation types
are not mutually exclusive: a single research
study often addresses more than one question,
and therefore involves more than one type of
analysis; in this way the study offers answers to
more than one decision-relevant question.

When evaluating an intervention targeted to a
particular condition (such as severe depression)
and comparing it with another intervention with
the same purpose, the most relevant outcomes to
use would be specific to the condition (such as
alleviating core depressive symptoms, in this
case). As other chapters in this book have
described, the most appropriate type of evaluation
for this task is a cost-effectiveness analysis (see
Chap. 5), and this evaluative type is used most
often in health economics research. It looks at dis-
order-specific outcomes and the costs needed to
avoid them (for a preventive intervention) or to
improve them (for a treatment intervention).

But the context for the decision could be
broader. For example, the question could be
whether to invest in preventing anxiety or prevent-
ing coronary heart disease. In this case, a disease-
specific measure — such as one that assesses
anxiety symptoms or one that assesses the degree
of atherosclerosis — is not going to be very helpful
because it is relevant to only one of the two dis-
eases, and comparisons between them are mean-
ingless. Health economists often turn to a generic
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outcome measure for this purpose, for example,
health-related quality of life or disability, which
lead to measures of quality-adjusted life years
(QALYy5) or disability-adjusted life years, respec-
tively. When using QALYSs to indicate the out-
comes of treatment or prevention, this form of
evaluation is referred to either as a cost-utility
analysis (see Chap. 6) or, slightly confusingly, a
cost-effectiveness analysis, albeit one that uses a
generic outcome measure. A cost-utility analysis
can tell the strategic decision maker where among
a range of potentially quite different intervention
options and disease areas they are likely to achieve
the biggest effect from their resources[7].

The broadest of economic evaluations is cost-
benefit analysis (see Chap. 4). This type of evalu-
ation is helpful if a decision maker must choose
how to allocate resources across diverse areas
such as healthcare, education, and housing. In
this case, the only feasible outcome to consider is
either monetary valuations of what is achieved or
perhaps a high-level hedonic well-being measure
such as life satisfaction [8]. It is not easy to calcu-
late the monetary values of mental health out-
comes, and the use of life satisfaction as an
overarching indicator of an outcome such as
well-being has not been explored much to date.
Consequently, cost-benefit analyses are rare in
mental health contexts (indeed, they are rare
across the whole health spectrum). Occasionally,
it makes sense to use as the primary outcome in
an evaluation something such as whether indi-
viduals are able to gain or retain employment; in
this case, the evaluation could potentially attach a
monetary value to the productivity gains that
result, since those gains usually have market
value (i.e., a price). We were able to do this in our
evaluation of individual placement and support in
a six-country European study. Employment gain
was the main purpose of the intervention, and so
we were able to conduct a cost-benefit analysis as
well as other analyses [9]. Interestingly, one of
the very first economic evaluations in the mental
health field — a randomized controlled trial of the
Training in Community Living model in
Wisconsin (an assertive outreach service) —
focused exclusively on patient earnings as mon-
etized benefits of care [10]. Although the

economic evaluation was therefore somewhat
narrowly conceptualized, it was published in tan-
dem with an article reporting the clinical out-
comes measured more conventionally. Our own
evaluation of the London equivalent — the
Maudsley Daily Living Programme — did not
include a cost-benefit calculation because gain-
ing employment (hence achieving earnings) was
not an objective of the service; we instead per-
formed a cost-effectiveness analysis [11].

10.4 Uses of Economic Evidence

It should be clear from what has already been dis-
cussed that the evidence from an economic evalu-
ation could have a number of potential uses;
therefore it is possible to find many ways in which
economic evaluation is blended with other evi-
dence to inform and support the actions of deci-
sion makers. I have organized this discussion
under a number of headings, distinguishing the
following inter-connected uses: lobbying, market-
ing, comparison, commissioning, health technol-
ogy appraisal and guidance, policy development,
and personalization and empowerment. Each of
these uses is illustrated by some brief examples.

10.4.1 Lobbying

Although not strictly a form of economic evalua-
tion, cost-of-illness calculations have often been
used to argue the case for more resources to be
devoted to a particular field or to address a spe-
cific disorder. Cost-of-illness studies identify,
measure, and then aggregate the economic effects
of a disorder. The best such studies include all or
most of those effects, particularly direct costs
associated with treatment and care, as well as
indirect costs linked to reduced productivity that
might arise because of disrupted employment or
to the unpaid care provided by a family member
or friend. These calculated cost aggregates are
not evaluative because they do not compare two
or more treatment options and therefore do not
provide any information to a decision maker
about what should be done to meet mental health
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needs or to invest in prevention. But they can still
be useful for highlighting the scale of an issue.

Cost-of-illness studies are popular with advo-
cacy groups and patient organizations because the
calculations usually conclude that the disorder
being studied generates high, wide-ranging, and
long-lasting costs. These figures can then be used
to grab the attention of the media and also, it is
hoped, the budget holders within strategic deci-
sion-making bodies. People usually propound the
argument that a disorder that generates high costs
deserves high investment in terms of funded treat-
ment and care. In turn, this would lead to better
health and quality of life for people living with the
condition and for their families. Pharmaceutical,
medical device, and other companies also often
commission and use cost-of-illness results to
draw attention to what they might argue is an
under-resourced treatment area, thereby hope-
fully increasing demand for their products. It does
need to be emphasized, however, that the scale of
economic impact alone is insufficient grounds for
the efficient allocation of resources; for that pur-
pose we need to know what outcomes would flow
from the investment and from the best alternative
way(s) to use that same amount of resources.

I and my colleagues have conducted a few
cost-of-illness studies in the mental health field.
These include two dementia studies commis-
sioned by the Alzheimer’s Society, the leading
charity for dementia support and research in
England, Wales, and Northern Ireland [12, 13].
The 2014 dementia study had a simple struc-
ture: we first divided the older population into
subgroups by age, sex, and severity of dementia,
then we assigned people to different care set-
tings (in the community, care homes, or a hospi-
tal) on the basis of national statistics. We then
estimated spending on care by attaching an
average weekly cost to each type of care and
each severity category (including an imputed
cost for unpaid support). The 2007 study
included prevalence and cost projections, as
well as evidence on care variations across the
country, and argued the case for improving ser-
vice quality; these findings have been credited
[14] as leading directly to England’s first
national dementia strategy [15].

Another of our studies calculated the overall
cost of Alzheimer disease in the United Kingdom,
and compared it with similar calculations for
stroke, heart disease, and cancer. Then it com-
pared research expenditures in each of those
same disease areas [16]. This study was funded
by Alzheimer’s Research UK, another leading
charity.

We also completed two calculations of the
overall costs of autism in the United Kingdom
[17], and a third that compared costs between the
United Kingdom and United States [18]. All were
commissioned by autism charities, and the find-
ings were extensively used to argue that autism is
relatively neglected with regard to diagnosis,
treatment, care, and research see Chap. 23).

Lobbying for more and better mental healthcare
can of course also build on cost-effectiveness and
other evaluations. For example, a membership orga-
nization of psychologists and other counselors
might want to use evidence of both effectiveness
and cost-effectiveness to argue for a greater propor-
tion of treatment resources to be allocated to psy-
chosocial interventions. Or a provider of services
might use economic evaluation evidence to demon-
strate how its activities are saving costs elsewhere or
promoting better health and well-being for patients.

10.4.2 Marketing

This then takes us to a second broad use of eco-
nomic evidence: for the purposes of marketing.
Although pharmaceutical companies and other
manufacturers can make good use of cost-of-
illness studies, they might be able to garner stron-
ger interest in their products if they demonstrate
cost-effectiveness. Therefore, these companies
often commission a cost-effectiveness study or
other economic evaluation in the hope that it helps
to influence local or national patterns of treatment.
In fact, some countries now formally require man-
ufacturers (particularly of new pharmaceutical
products) to submit evidence of cost-effectiveness
to regulatory or health technology assessment
(HTA) bodies. Subsequently, these HTA or other
bodies might commission their own “indepen-
dent” economic evaluations, or build simulation
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models (see Chap. 7) that pool evidence from
commercially supported and other studies.

Some of the earliest economic evaluations in
the mental health field were funded by pharma-
ceutical companies. The first economic study of
the new class of selective serotonin reuptake
inhibitors for treating depression focused on
fluoxetine and was commissioned by Eli Lilly, its
manufacturer [19]. The first economic study of
so-called atypical antipsychotics for treating
schizophrenia was a retrospective database eval-
uation of risperidone and was funded by Janssen,
the drug’s manufacturer [20].

Of course, no manufacturers can commercial-
ize interventions such as psychosocial therapies
or particular service configurations (such as case
management), and hence there are no “product
champions.” Evidence of their effectiveness or
cost-effectiveness therefore needs to be gener-
ated elsewhere, for example, by a professional
body, a government department, or a research
charity.

10.4.3 Comparisons

Evaluations are, by definition, comparisons: in
the context of treatment for a particular condition,
a clinical evaluation compares the outcomes of
two or more medications or other interventions,
and an economic evaluation compares their rela-
tive cost-effectiveness. Beyond that, evidence
from economic evaluations or other studies can
be used for wider comparisons. For example, the
international  charity = Alzheimer’s Disease
International commissioned research that calcu-
lated and used estimates of the global cost of
dementia to support its case for earlier diagnosis,
better care and treatment, and more research on
causes [21]. In its subsequent annual World
Alzheimer Report, the focus turned to the cost-
effectiveness of shifting tasks and providing bet-
ter treatment for dementia (see Chap. 22), and
included detailed economic modeling of a range
of evidence-based interventions in some sample
countries (Canada, China, Indonesia, Mexico,
South Africa, South Korea, and Switzerland).
One purpose was to demonstrate how resources

could be used efficiently to achieve better out-
comes for people living with dementia and their
families, and to stimulate local discussion in part
through international comparison [13].

Other examples can be given. One of the
autism cost-of-illness studies mentioned ear-
lier integrated data from a number of previous
studies of accommodation, medical services,
nonmedical services, and out-of-pocket pay-
ments by families in both the United Kingdom
and the United States, then combined these
data with estimates of prevalence [18]. One
interesting result was that the lifetime cost for
an individual with autism and intellectual dis-
ability was very similar in the two countries. In
general, descriptive evidence of patterns of ser-
vice use, employment difficulties, costs, and
other economic dimensions can provide help-
ful platforms for a discussion of policy frame-
works and practice-level implementation. A
more recent study compared the workplace-
related absenteeism and presenteeism costs
associated with depression across eight diverse
countries (Brazil, Canada, China, Japan, South
Korea, Mexico, South Africa, and the United
States). A number of individual, workplace,
and societal factors were found to be associ-
ated with lower productivity [22].

Heterogeneity is the norm — not the exception —
between and within countries and regions, and
between different service providers and funding
bodies. Most obvious are the marked differences
between patients with respect to their needs,
strengths, characteristics, family circumstances,
community contexts, preferences, and so on. These
individual-level differences probably work to affect
the outcomes and costs of treatment and support.
Understanding what those cost and outcome varia-
tions are and the extent to which they are systemati-
cally associated with the characteristics of
individual patients will help decision makers plan
the funding, delivery, and targeting of treatments.

In our own work, we often seek to describe
and then “explain” statistically patterns of cost
variation and association. We did this, for exam-
ple, at a time when national and local decisions
were being taken to close long-stay psychiatric
hospitals in England, and so plans were needed to
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allow long-term residents to move toward new
lives in the community. A number of our studies
looked at the economic considerations [23],
including an examination of whether one pro-
vider sector is more costly than another in achiev-
ing good outcomes [24]. We subsequently
reviewed the economic evidence on deinstitu-
tionalization [25].

In another study, we used a large, nationally
representative epidemiological survey to show
how service utilization and cost differences for
children and adolescents with mental health
problems were significantly associated with the
child’s age, sex, ethnicity, type of disorder, sever-
ity of symptoms, and reading attainment; mater-
nal age; parental anxiety and depression; social
class; and family size and functioning [26].

10.4.4 Commissioning

Healthcare financing can take many different
forms, from public-sector arrangements such as
taxation (local or national, direct or indirect, gen-
eral or earmarked) and social health insurance to
private-sector arrangements such as voluntary
health insurance, medical savings accounts, and
user charges (out-of-pocket expenditures or
copayments). The funds traverse a number of
channels to reach the treatment and care
providers, including block budgets, a capitation
system, prices linked to diagnosis-related groups
and other case-based arrangements, and
fee-for-service transfers [27]. Attention is
increasingly focused on pay-for-performance ini-
tiatives within some of these mechanisms, with
the aim being not simply to pay for activity, but
instead to reward achievement.

Each of these various payment mechanisms
represents a form of commissioning, the aim of
which is to improve quality, effectiveness, and
efficiency. Commissioners need to know what it
costs to provide a particular type of treatment for
a particular type of patient, and how those costs
relate to the outcomes that are achieved. The
diagnosis-related groups system is especially
dependent on high-quality economic evidence of
this kind. A payment schedule might then be

designed to encourage treatments to be targeted
at individuals who are thought to be especially
vulnerable or deemed to be priority cases because
of urgent need or other factors. The studies I
described earlier that explored the extent and
sources of cost variations could certainly greatly
help in this regard.

10.4.5 Health Technology Appraisal
and Guideline Development

Many countries now have formal mechanisms to
consider effectiveness and cost-effectiveness evi-
dence on new technologies (such as new medica-
tions and medical devices) to feed into decisions
about reimbursement and coverage [28] and to
develop guidance. The work of the National
Institute of Health and Care Excellence (NICE) in
England and Wales is internationally well known
for its thorough technology appraisals and its sub-
sequent development of clinical guidelines. NICE
conducts literature reviews, meta-analyses, and
expert appraisals; synthesizes information on
clinical effectiveness and cost-effectiveness; and
then develops guidelines to help individual clini-
cians and other professionals choose the best
treatment in the sense that it is known to be effec-
tive and is considered to be cost-effective in the
context of National Health Service structures and
funding levels in England and Wales. NICE uses a
cost-per-QALY threshold to guide its decisions:
effective interventions found to have a cost per
QALY gained less than £20,000 are likely to be
recommended for use within the National Health
Service, whereas a cost per QALY that exceeds
£30,000 is unlikely to be recommended, unless
powerful other considerations exist (such as being
an “orphan” technology).

HTA mechanisms vary from country to coun-
try, as do decisions about health technology use.
For example, a comparison of HTA processes in
England, Scotland, France, and the Netherlands
revealed that a range of factors were associated
with decisions — some linked to evidence of
effectiveness and cost-effectiveness, and some
other considerations — although a large propor-
tion of variance remained unexplained [29].
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10.4.6 Policy Development

Today, it is common to see economic evidence
being used to inform policy-making at local,
regional, and national levels. Strategic planning
and development of mental health systems
increasingly rely on such evidence, which then
cascades down to influence ground-level service
delivery. Government bodies might also deploy
economic methods to monitor the consequences
of policy change.

An early example from my own experience is
how economic analysis helped to inform both
broad policy discussion and local implementa-
tion plans in relation to the closure of psychiatric
and other long-stay hospitals in England. My
group’s later systematic review of the economic
evidence concluded that community-based mod-
els of care are not inherently more costly than the
institutions they are intended to replace, once
individuals’ needs and the quality of care are
taken into account [25]. But neither are they
cheaper, and any policy predicated on the expec-
tation that hospital closure will save money risks
failure in the sense that many vulnerable people
could be left with dangerously inadequate sup-
port in the community. Our review found that
even if community-based care arrangements are
more expensive than long-term hospital care,
they could still be more cost-effective because
they have the potential to deliver better
outcomes.

Another example of direct influence on policy
development is modeling of the economic conse-
quences of common mental disorders and their
treatment through psychological therapies, par-
ticularly cognitive behavioral therapy. The mod-
eling study was published by Layard et al. [8].
This analysis influenced the U.K. Labour Party’s
decision to make access to psychological therapy
a manifesto commitment in its national election
campaign in 2005, and this subsequently became
a major plank of health policy in the form of the
Improving Access to Psychological Therapies
(IAPT) program. IAPT has greatly improved
access to evidence-based psychotherapy for peo-
ple with mental health needs, thereby improving
their quality of life and reducing workplace

absenteeism, unemployment, and long-term
National Health Service costs. The effectiveness
of cognitive behavioral therapy was fundamental
to the decision to invest in IAPT, but it was the
economic evidence that tipped the balance and
made sure that the policy idea became a service
reality.

Numerous other examples can be given. The
Department of Health in England commissioned
a collection of small modeling studies from my
research center, PSSRU at the London School of
Economics, to examine the economic case for
mental health promotion and mental illness pre-
vention [30]. Among the studies included in our
report were economic models of services or pro-
grams delivered in schools, workplaces, commu-
nities, and healthcare settings, and those targeted
at groups including pregnant women, families
with young children, school students, socially
isolated older people, individuals with medically
unexplained symptoms, and people who might be
considered at risk for suicide. Well-established
evidence of effectiveness already existed for each
of the 15 interventions that were modeled, and
our aim was to examine whether economic pay-
offs were achieved from these interventions in
terms of direct (immediate or longer-term) cash
savings to the public sector, to employers, or to
the wider society (for example, through crimes
averted). The findings fed directly into national
policy discussions and local commissioning
decisions.

A final example is the impressive program of
cost-effectiveness work conducted by the World
Health Organization in its Choosing Interventions
that are Cost Effective (CHOICE) program. This
international endeavor has collated information
on the costs, effect on population health, and
cost-effectiveness of a range of different mental
health interventions for each of the 17 World
Health Organization subregions [31].

10.4.7 Personalization
and Empowerment

A final use for economic evidence links to the rela-
tively recent drive in some countries to help
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empower people with disabilities, long-term condi-
tions, and mental health problems. Some health
and social care systems now have various forms of
a consumer-directed payment scheme, whereby
individual patients or service users decide for
themselves how to spend public resources allo-
cated to them in order to best meet their needs. This
is in response to growing recognition that individu-
als want more control of their lives by participating
in decisions about their treatment and care. It is
also consistent with a wider change in policy and
practice over recent decades to shift the balance of
risk and responsibility — slowly but inexorably —
from the state to the individual. This can be seen in
attempts to widen choice in relation to provider,
type, and time of treatment within publicly funded
care systems. It has been central to the introduction
of direct payments and personal budgets, which
seem to be effective and cost-effective for, and
popular with, people with mental health problems
[32, 33]. It represents a core premise of case man-
agement arrangements that seek to tailor care and
support to meet individual needs, circumstances,
and preferences. Public health campaigns that
emphasize personal responsibility to reduce future
risk of poor health should also be mentioned. Most
recent is the rapid growth of interest in what is now
referred to as “precision medicine”: using diagnos-
tic testing to “steer patients to the right drug at the
right dose at the right time” [34]. The more that
responsibility shifts to the individual, the more
funding bodies will need to know what resources
are needed and how to transfer them, and the more
individuals will need and want to know what con-
sequences (economic and otherwise) they might
expect from their actions.

10.5 Conclusions

Even if good economic evidence is available, it
does not immediately follow that policy will be
reoriented or that treatment practice will change.
Among barriers to these goals are, for example,
resource shortages (underfunding or a lack of
staff with the appropriate skills) or their poor
distribution (perhaps concentrated in major con-
urbations and unavailable in rural areas). The ser-

vices available might be inappropriate in that
they do not match individual needs or prefer-
ences, or they could be appropriate but poorly
coordinated across health, social care, housing,
and other systems [35].

These barriers obviously need to be overcome.
The parlous macroeconomic state of some high-
income countries has led to cuts in spending on
healthcare and related services, but also a realiza-
tion — even though it should have been recog-
nized much earlier — that economic evidence is
needed to guide decision-making.

Most economic analyses revolve around the
question, “Is it worth it?” That is, are the
resources expended to deliver an intervention
justified by the outcomes that are achieved? I
have emphasized that cost-effectiveness (or effi-
ciency, to use a more general label) is only one
criterion among many that decision makers
must use to allocate resources. I have also
argued — and illustrated through a series of
examples — that it is a criterion that needs to be
taken very seriously.

Key Messages

* Most economic evaluations in the men-
tal health field are concerned with the
question, Is it worth it?

e Determining whether resources are used
to their best effect in delivering a par-
ticular intervention is not the only con-
cern of decision makers, but it is one
that they would be foolish to ignore.

e Equity is an important consideration for
decision makers — that is, whether avail-
able resources are distributed and
deployed fairly.

* Evidence provided by economic evalua-
tions has many potential uses in inform-
ing and supporting different decision
makers, especially when blended with
other kinds of evidence.

* Cost-effectiveness and related studies
have long been used to support the mar-
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keting strategies of pharmaceutical
companies and other manufacturers.

e Economic evidence is increasingly being

used in appraising health technologies
and developing clinical guidance, in com-
missioning (or purchasing) interventions,
and in developing strategic policies.

e New uses are beginning to emerge, such

as to support personalized approaches to
decision making, giving more responsi-
bility and power to people who use men-
tal health services and their families.
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Abstract

This chapter provides a brief overview of the current level of funding for
mental health within low- and middle-income countries. It then looks at the
principal financing mechanisms used for funding in low- and middle-income
countries and their implications for equity, efficiency, and sustainability at a
time when a common goal is universal access to healthcare across the globe.
The chapter provides some examples of approaches to funding mental health
in different contexts and considers the role that can be played by aid from
international donors in supporting the development of mental health ser-
vices and supports. In making the case for investment, it also is important to
look beyond mental health outcomes. Health policymakers and service pro-
viders may be more interested in the impacts on physical rather than mental
health, whereas in other cases it will be valuable to identify non-health ben-
efits and, if possible, attach a plausible value to these benefits.

Key Points Summary

* Many low- and middle-income coun-
tries have severely inadequate levels of
funding for mental health relative to
population needs.

e It does not automatically follow that
achieving universal healthcare coverage
will mean universal coverage of mental
healthcare.

» Historically, supporting mental health
has been a low priority. Country-specific
economic evidence can help strengthen
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(continued)

e As economies grow there will be more
opportunities for internally sustainable
healthcare financing.

* Only 1% of development aid from inter-
national donors is currently allocated to
mental health. More can be done to
work with donors to change this.

* An intersectoral approach to funding is
required for implementation of mental
health promotion and disorder preven-
tion strategies.

11.1 Introduction

Many chapters in this volume have highlighted
the profound effects of poor mental health both
within and outside healthcare systems. These
challenges are particularly acute in low- and
middle-income countries (LAMICs) (see Box 11.1
for definitions), where resources for healthcare in
general, let alone for mental health, typically are
very limited.

This chapter provides a brief overview of the
current level of funding for mental health within
LAMIC:s. It then looks at the principal financing
mechanisms used for funding in LAMICs and
their implications for equity, efficiency, and sus-
tainability at time when a common goal is univer-
sal access to healthcare across the globe. As the
chapter highlights, in many countries, inadequate
levels of funding are provided for mental health
relative to need within publicly funded healthcare
systems. It considers how this situation can be
remedied, including the key role of evidence-
based information in the economic case for
investment in mental health, both within and out-
side healthcare systems. In doing this, the chapter
provides some examples of approaches to fund-
ing mental health in different contexts and con-
siders the role that can be played by aid from
international donors in supporting the develop-
ment of mental health services and supports. This
chapter does not seek to explore the situation in

Box 11.1 Defining Low-, Middle-,

and High-Income Countries

For the 2017 fiscal year, low-income econ-
omies are defined as those with a gross
national income (GNI) per capita (in inter-
national dollars) of $1025 or less in 2015;
lower-middle-income economies are those
with a GNI per capita between $1026 and
$4035; upper-middle-income economies
are those with a GNI per capita between
$4036 and $12,475; and high-income
economies are those with a GNI per capita
of $12,476 or more.

Source: [1].

all LAMICs, but rather to provide an idea of
some of the key issues and concerns in differing
contexts around the globe.

11.2 Living on the Edge: Funding
for Mental Health in Low-
and Middle-Income
Countries

It remains difficult to obtain accurate information
on the level of funding for mental health in almost
any country. Funding may come from multiple
health or insurance funds at national, regional,
and local levels, as well as through out-of-pocket
payments. Responsibility for services may also
be fragmented so that sectors other than health
may have responsibility to fund/provide some
services; for example, in some countries support
for child mental health may be part of the respon-
sibilities of ministries of education and
development.

Nonetheless, it is abundantly clear that many
LAMICs spend very little on publicly funded
health care. Only a very small fraction of health-
care budgets tend to be allocated to mental health.
The World Health Organization’s (WHO’s) 2014
Mental Health Atlas was only able to obtain suf-
ficient data on 23 middle-income countries to
estimate that they spent, on average, around 1%
of their health budgets — or less than $2 per
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person — on mental health in 2013 [2]. Seven
lower-middle- and 16 upper-middle-income
countries in that study allocated 80% and 50% of
funds, respectively, to psychiatric hospitals, thus
limiting reach, compared with just over 30% in
17 high-income countries. Substantive variation
exists between some countries; for instance, gov-
ernment expenditures on mental health as a per-
centage of total government health budgets in
seven Arab countries ranged from 2% in Syria
and Egypt to 7% in Algeria [3]. In Georgia, a
recent situational analysis, while not specifying
the level of funding, indicated insufficient
resources to adequately cover basic costs of staff-
ing and premises, let alone to reform and mod-
ernize mental healthcare [4].

Turning to Africa and Asia, detailed analysis
of three low-income countries revealed that
resources invested in tackling psychosis and
depression range between $0.11 and $0.33 per
capita per annum in Ethiopia, Nepal, and Uganda
[5]. Another recent estimate for all 31 World
Bank—defined low-income countries suggests
that the per-capita investment for mental health in
2014 was just $0.20 per person per annum, or just
half of 1% of their total health expenditure [6].

So, there is a common pattern of low invest-
ment in many LAMICs. This low level of invest-
ment is insufficient to meet the costs of delivering
a basic core package of mental health services
(as defined by the WHO), which in low-income
countries requires up to $2.60 per person, and as
much as $6.25 in lower-middle-income coun-
tries [7]. This current level of investment trans-
lates into meeting only 11% of the desired
investment in mental health necessary for an
essential package of mental health services in
low-income countries and between 14% and
19% of the necessary investment in lower-mid-
dle-income countries [8].

The lack of investment is compounded by
political uncertainty and in some cases conflict,
high disease burden, and a limited mental health-
care workforce. Healthcare systems, especially in
low-income settings, have traditionally priori-
tized health problems that have high mortality
rates. Such mortality data ignore comorbidities

and do not account for the fact that poor mental
health is a trigger for premature mortality from
physical health disorders. Going forward, it is
essential that the effects of poor mental health on
multimorbidity, including effects on the manage-
ment of conditions such as diabetes, heart dis-
ease, HIV/AIDs, tuberculosis, and malaria, are
fully factored into estimates of the impacts of
poor mental health.

A lack of investment in publicly funded men-
tal health services potentially has far-reaching
consequences. Failure to intervene early when
mental health is at risk may mean more health
problems that have to be addressed later. There
will also be adverse consequences for physical
health: poor mental health is associated with
poorer management of physical health, which in
turn contributes to the much higher rate of mor-
tality among individuals with mental health needs
compared with the general population [9].

But it is not just about effects within health-
care systems. There will also be economic strain
and other consequences for family members,
including children and young people who may
have to take on caring responsibilities or engage
in work (thus losing time from education) as a
result of the poor mental health of their parents or
siblings. At a societal level, poor mental health
may also be associated with avoidable externali-
ties related to social exclusion and stigmatization
(see Chap. 27), including contacts with the crimi-
nal justice system, as well as lost opportunities in
the labor market (see Chaps. 25 and 28).
Understanding these wider impacts is valuable
because it helps to raise the importance of mental
health when looking at different Sustainable
Development Goals (SDGs), for instance, the
objective to “protect labour rights and promote
safe and secure working environments for all
workers, including migrant workers, in particular
women migrants, and those in precarious employ-
ment” [10]. Opportunities may arise to consider,
for example, how to seize a chance to achieve
inclusive, quality, and lifelong education for all
in order to promote and protect mental health, as
well as to consider how better mental health may
help countries attain their educational goals.
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11.3 How Is Mental Health
Financed in LAMICs?

Sustaining publicly funded healthcare systems
in LAMICs is challenging because of the diffi-
culties in making use of tax and/or social health
insurance mechanisms, the mainstays of health
system financing in high-income countries.
Income-related taxation in particular tends to be
a progressive and equitable way of supporting
health, including mental health, but raising suf-
ficient funds through income tax is not feasible
in many LAMICs. It has been argued that “the
combination of an informal economic structure,
income from natural resources or specific com-
modities, and the availability of aid (for some
countries) pushes many low-income countries
into a situation of a low tax/GDP (Gross
Domestic Product) ratio (around 20% of GDP
compared to 40% in high income countries) lev-
ied on a narrow tax base and a narrow set of
individuals” [11].

Social health insurance schemes, which usually
set insurance premiums on the basis of community
rather than individual risk, may ensure, to a greater
extent than taxation, the availability of a defined
pool of resources/benefits for mental health needs.
Individuals who cannot afford to pay into these
insurance schemes would have their costs met by
the public purse, meaning that schemes should
cover the population. There are, of course, some
success stories where insurance works, as in Costa
Rica, but insurance schemes can be administra-
tively complex, and some LAMICs may find it dif-
ficult to raise sufficient revenue through social
health insurance schemes because of low levels of
participation in the formal economy [12].

One key challenge for access to healthcare in
general, therefore, is how to increase the level of
financial protection and reduce the risk of cata-
strophic healthcare costs, particularly in low-
income countries. Employees can be enrolled in
social health insurance or, alternatively, revenues
generated through payroll taxes can be used to fund
healthcare. Some governments will expand the use
of these financing mechanisms as the economy
grows, but in general there are questions of whether
low-income countries will be able to raise suffi-

cient revenue from any type of taxation to ensure
access to healthcare for the majority of the popula-
tion, or even whether it might be possible to volun-
tarily or mandatorily enroll more of the population,
including those in the informal economy, into a
social health insurance scheme. Even when coun-
tries have been successful in rolling out tax- or
insurance-based schemes (e.g., in Rwanda), the
level of general healthcare services covered can be
very limited [13]. The case for mental health cover-
age still needs to be made, even in Rwanda, where
an officially approved mental health policy exists.

In Ghana, although the publicly funded health-
care system provides some coverage for mental
health, this does not extend to physical health needs,
which are funded separately through a social insur-
ance scheme that many people with mental health
needs are not eligible for [14, 15]. The lack of access
to healthcare can itself also be a risk factor for poor
mental health. One analysis of more than 4000
adults in China found that individuals who did not
have health insurance had almost double the risk of
developing severe depression over a 20-month time
frame compared with insured individuals [16].

In the absence of taxation and social insur-
ance, development aid from international donors
remains a major source of funding for healthcare
in many LAMICs, but crucially, very little of this
funding seems to be allocated to mental health.
One study used the Aid Activities Database from
the Creditor Reporting System of the Organisation
for Economic Co-operation and Development’s
Development Assistance Committee to trace
development assistance for mental health from
55 donors between 2007 and 2013 [8]. It found
that only 1% of the total expenditure on develop-
ment assistance for health during this time period
focused on mental health: an average of $136.12
million per year compared with $6.8 billion for
HIV/AIDS [17]. In 2011 this equated to an aver-
age of only 0.05 per person in low-income coun-
tries, $0.02 for lower-middle-income countries,
and $0.03 in upper-middle-income countries.

The uncertainties of the viability of social
health insurance, a stable taxation system, and
dedicated donor aid inevitably mean that out-of-
pocket payments and private insurance schemes
are relied on much more. This is inevitable in
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Fig.11.1 Out-of-pocket expenditures as a share of total health expenditure in selected low- and middle-income coun-
tries (Source: [18], National Health Account Indicators 2014 data)

countries that have difficulties in developing an
infrastructure and supporting a formal economy
that can sustain a publicly funded healthcare sys-
tem. In 2014, out-of-pocket payments accounted
for at least 50% of all healthcare expenditures in
23 of 78 low- and lower-middle-income coun-
tries; the highest level of out-of-pocket payments
(76% of all health care expenditures) occurred in
Yemen and the Sudan (Fig. 11.1).

Relying so heavily on out-of-pocket pay-
ments in order to provide mental health services
is both inequitable and inefficient [12]. In low-
income countries, these out-of-pocket payments
may often represent the entire costs of care; as
such they are very regressive, as the costs are
greatest for those who are least able to pay,
heavily restricting their access to services.
Given the strong correlation between mental
health problems, exclusion from the labor force,
and low socioeconomic status, user charges for
mental health services are highly inequitable
(see Chaps. 24, 25, and 28): those needing ser-
vices most often are the least able to pay. The
chronic nature of some mental disorders means
that ongoing (possibly catastrophic) costs could

potentially be incurred over many years — again
discriminating against those with mental health
problems, who are not often in a position to
make ongoing payments.

Even in more advanced economies that have a
greater fiscal space for health funding and where
out-of-pocket payments are more of a supplement
to revenues from tax or insurance premiums, they
still almost certainly aggravate inefficiencies in the
utilization of mental health services. Out-of-pocket
payments in high-income countries are used to
reduce unnecessary demand for services; in the
case of mental health, however, this issue of excess
demand is much less of an issue than might be the
case for physical health concerns. Even without the
financial costs of out-of-pocket payments, the
stigma associated with mental illness means that
individuals and their families may be reluctant to
contact services (see Chap. 27). In fact, it has been
estimated that at least 75% of all those who could
benefit from mental health treatment in many
LAMICs do not come into contact with services
[19]. This increases to 89% when considering only
treatment for schizophrenia in low-income coun-
tries [20]. Much of this is about the lack of services,
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but stigma plays a role, with some individuals pre-
ferring to pay for complementary and/or traditional
healing rather than use any mental health service.

Private, rather than social, health insurance
schemes can be found in many LAMICs. These
schemes tend to be small, and while they provide
healthcare coverage for the usually small propor-
tion of the population that can afford to subscribe,
even for these individuals, private health insur-
ance schemes severely restrict mental health cov-
erage, including preventing enrollment or
coverage for individuals who may be identified as
being at high risk of developing mental health
problems; this is also the case in some high-
income countries. Policymakers may wish to con-
sider whether there is any scope for the revenues
raised from private insurance to help subsidize
some of the costs of essential mental health ser-
vices for the majority of the population who can-
not afford such insurance coverage.

In many LAMICs, mental health coverage
through private insurance is, in any case, often
heavily restricted, although examples of how pri-
vate insurance coverage can help sustain more
choice and greater access to higher quality men-
tal health services for enrollees, including access
to psychological therapies, can be seen in some
countries, for example, in a hospital in Kenya
[21]. In the case of this Kenyan study, however,
the authors were careful to note that it was not
possible to make any generalization “on the over-
all quality of private versus public care,” adding
that the example is not generalizable “because its
concentration of qualified mental health care pro-
fessionals would be unsustainable at scale in this
low-income setting” [21].

Regardless of the funding mechanisms, it
should also be stressed they will not directly
influence actions that are the responsibility of
other national or regional government depart-
ments. The effects of poor mental health on many
different parts of the economy mean that an inter-
sectoral approach is essential. Unfortunately, lit-
tle is known about funding for mental health that
does not come from health budgets in LMICs. In
addition to better estimating the level of funds
from these sectors, another challenge is to per-
suade budget holders in non-health sectors to, for
example, support programs for mental health in

the workplace or tackle addiction and mental
health problems within the prison system.

11.4 Moving to Universal
Healthcare Coverage: What
Might It Mean for Mental
Health?

The UN declaration on SDGs notes that “to pro-
mote physical and mental health and well-being,
and to extend life expectancy for all, we must
achieve universal health coverage and access to
quality health care” [10]. Universal health coverage
has been defined as meaning that “all people and
communities can use the promotive, preventive,
curative, rehabilitative and palliative health services
they need, of sufficient quality to be effective, while
also ensuring that the use of these services does not
expose the user to financial hardship” [22]. This in
turn implies greater equity in access to health ser-
vices, so that this is based on need rather than ability
to pay, with protection against catastrophic financial
loss that might otherwise be associated with paying
for healthcare services [23] .

However, while countries may now be striving
to find ways to meet the welcome objective of
universal healthcare coverage, what this will
actually mean for mental health when imple-
mented is far from clear. It certainly does not
automatically mean that countries will achieve
universal mental healthcare coverage for even the
most basic package of services. Coverage of
mental health has often been far from ideal, even
within high-income countries that would be con-
sidered to have universal health coverage.

In many settings, securing good mental health
has sometimes been perceived as a lower priority
than investment in physical health, perhaps
because poor mental health is sometimes
(wrongly) perceived as having no impact on
mortality. Mental illness is still a taboo topic in
many societies; this may also have a bearing on
the willingness of societies to adequately fund
mental health, despite its substantive contribution
to the overall global burden of disease and the
importance of good mental health for economic
development. As Jim Yong Kim, President of the
World Bank, said, “mental health has remained in
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the shadows. This is not just a public health
issue—it’s a development issue. We need to act
now because the lost productivity is something
the global economy simply cannot afford” [24].

11.5 Leveraging More Funding
from Governments
and International Donors

The lack of funding for, and low priority given to
mental health, means that there is a need not
only to convey the economic case for action to
national decision makers, but also to make a case
to both international and national donors on the
value of investing their finite resources in
strengthening mental health systems. The recog-
nition of mental health within the SDGs creates
an opportunity for action, but there still is a
pressing need to communicate effectively on
what works, such as the integration of mental
health within public health services, and the
adverse effects of not taking action (see Box
11.2). There is also a case to be made for both
ministries of health and donors to have protected
budgets for mental health; this at least can help
ensure that resources intended for mental health
do indeed reach mental health services and can
reduce some uncertainty about the sustainability
of services.

Focused donor aid can make a difference.
One example of this is the work of Basic Needs,
a non-governmental organization that works to
improve the lives of people with mental health
problems. It invested more than $2 million for
community mental health services in 11 pre-
dominantly LAMICs in 2011, benefiting almost
40,000 people [25]. Analysis in Kenya demon-
strated that this multi-component mental health
program was cost-effective, with a cost per dis-
ability life year averted of $727, similar to that
for drug treatment for HIV/AIDs [26], while
reaching the most vulnerable. Service users
financially gained through an increased return
to their normal economic activities, while
avoiding the need to pay for some ongoing
treatment costs.

While these economic benefits are strong, it is
always important to remember that budgetary

Box 11.2 Facilitating Development
Assistance and Governmental Support
for Mental Health (Adapted from [8])

* Evidence of the effectiveness of inte-
grating mental health services within
public health services should be better
documented and communicated to
donors and policymakers.

e Development assistance could be used
to strengthen capacity for sustainable
mental health systems in the public
health sector.

e Raise awareness among donors and
governments of the health, developmen-
tal, and economic costs of poor mental
health, benefits of treatment, and current
low levels of funding relative to need.

e Donors and governments should specify
a budget for mental health activities.

impacts also determine sustainability. Sustaining
the Basic Needs program model without interna-
tional donor assistance would be difficult, as 80%
of the costs were borne by Basic Needs rather
than local partners. The annual cost of $540 per
year for each individual treated would be com-
pletely beyond the budget of the Kenyan govern-
ment. Basic Needs itself relied on international
donor aid in order to be in a position to provide
these services — hence the importance of making
a strong health and economic case to interna-
tional donor governments and other international
organizations whose objective is to promote
global mental health.

11.6 Strengthening the Evidence
Base for the Economic Case
for Investment in Mental
Health

World Bank President Kim’s call to action recog-
nizes the many negative externalities of not tak-
ing action against poor mental health that were
highlighted earlier in this chapter and in particu-
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lar in Part 4 of this volume. Economic evidence
can help persuade policymakers to invest a
greater share of their health budgets in mental
health. Moreover, the aim of the SDGs to achieve
universal healthcare coverage should mean that
policymakers in LAMICs will be interested in
information that can help them determine what
packages of health care might be covered.

Martin Knapp, in Chap. 10 in this volume, writes
extensively about the different ways in which eco-
nomic evidence can be used to inform the decision-
making process. Much of that chapter draws on
examples of practice from high-income countries,
but the principles apply equally in LAMICs. This
brief section focuses on specific issues that must be
contended with more often in LAMICs.

11.6.1 Strengthening Capacity
to Conduct and Interpret
Economic Evaluation
in LAMICs

There is a need to strengthen the capacity to con-
duct economic evaluations and to communicate
and understand their results in policy-relevant
language. One recent survey of policymakers in
LAMICs suggests that local health economics
capacity, for instance in universities, has only
very limited contact with policymakers in many
countries [27]. Thus it is important to strengthen
these links, and one way to help create the condi-
tions for effective long-term knowledge exchange
between the health economics community and
policymakers is through building collaborative
partnerships, for instance, by involving policy-
makers in all aspects of health economics and
health services research initiatives that may be
funded through international donor aid. Example
of this include the EMERALD and PRIME proj-
ects, funded by the European Union and the
U.K. Department for International Development,
respectively, which have brought together aca-
demics including health economists, the WHO,
and senior civil servants from ministries of health
in a number of LAMICs in sub-Saharan Africa,
India, and Nepal to collaborate on long-term
projects to promote mental health [28, 29]. These
types of initiatives also allow researchers to

obtain better insight into the ways in which the
policy-making process works.

11.6.2 Making an Economic Case
for the Prevention
of Multimorbidities

Some health policymakers have little or no
interest in mental health. Indeed, some may har-
bor negative attitudes and prejudices similar to
those held by some members of the general pub-
lic. These policymakers may, however, be much
more interested in any actions that ultimately
improve physical health outcomes. For instance,
the World Mental Health Survey indicates that
36% of people with psychosis in LAMICs have
two or more physical morbidities, compared
with just 11% of individuals without psychosis
[9]. A small but growing body of evidence looks
at the benefits of better mental health as a way
of avoiding diabetes, HIV, and their complica-
tions in LAMICs [30-32]. If investment in bet-
ter mental health can be shown to have a positive
impact on the incidence or severity of communi-
cable or chronic diseases, then decision makers
may believe the case for investment to be more
compelling.

11.6.3 Making an Intersectoral Case
for Investment in Mental
Health

To strengthen the argument for investment in men-
tal health going forward, it is also important to put
more emphasis not only on the immediate and
long-term benefits of improved mental health to the
health system, but also some of the benefits of bet-
ter mental health to other sectors. In high-income
countries, the economic case for investing in the
mental health of children and young people is
increasingly focused on positive benefits to the
education sector, such as improved academic per-
formance and reduced levels of truancy [33],
whereas in the criminal justice sector policymakers
may be interested in reducing levels of violence.
International actors such as UNESCO, WHO,
the International Labour Organisation, and the
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Organisation for Economic Co-operation and
Development are interested in ways in which to
address health issues, including mental health
promotion, through intersectoral actions. It there-
fore makes sense for health economists to put
some focus on the outcomes of most interest to
all organizations that are responsible for funding
a mental health service.

For instance, in LAMICs, economists should
consider how best to put an economic value on
the attainment of some of the education-related
objectives of the SDGs. In some countries, the
education sector may fund several school-based
mental health interventions, such as providing
support for the victims and perpetrators of bully-
ing or promoting emotional health literacy and
resilience [33].

International donors and governments could
also specify that some funding for actions to pro-
mote and protect mental health is conditional on
the involvement of different sectors, so as to
involve, for instance, education and health in order
to provide better mental health support for chil-
dren and young people. Demonstrating benefits to
all participating sectors associated with these col-
laborations can also aid implementation [34].

11.6.4 Modeling the Costs
and Benefits of Different
Policy Options

Economic modeling studies can also be used to
inform decision-making [35]. Essentially, models
provide a mathematical framework to estimate
the consequences of different policy and practice
decisions. Long used in high-income countries, in
resource-constrained LAMICs these models pres-
ent a pragmatic way to measure the cost-effec-
tiveness of different mental health interventions.
They allow evidence of effectiveness from a local
or external context to be synthesized with local
information on the costs of action and the effec-
tiveness of appropriate local comparators. Thus
the results of a trial looking at the effects of an
intervention in tackling perinatal depression in
one specific setting, such as a state in India, might

be adapted to another context, for example, in Sri
Lanka. The assumptions and values used in mod-
els can be varied to give decision makers a sense
of potential economic benefits, given specific fac-
tors (e.g., the level of uptake or duration of effect).
This information can be particularly insightful in
the absence of opportunities to conduct local ran-
domized controlled trials.

There are many different approaches to mod-
eling, some of which were discussed in Chap. 7
in this volume. One that can be highlighted here
is the micro-simulation modeling approach that
has been used by WHO as part of its CHOICE
(Choosing Interventions That Are Cost Effective)
program to look at the cost-effectiveness of vari-
ous packages of interventions for different men-
tal health problems in the 17 subregions, or
geographic clusters of countries that are mem-
bers of WHO [36]. Outcomes are expressed in
terms of disability-adjusted life years, with costs
(to the healthcare system only) adjusted to
account for differences in purchasing power and
expressed as international dollars. The relative
cost-effectiveness of interventions for different
mental disorders can be compared — these can,
for instance, highlight that for people with
schizophrenia or bipolar disorder in sub-Saharan
Africa, a package of community outpatient care,
older-generation psychotropics, and psychoso-
cial care are far more cost-effective and less
costly than relying on inpatient care using the lat-
est antipsychotics [37].

While the economic information from
CHOICE is powerful, it can be even more power-
ful if country-specific simulation models can be
constructed. In Nigeria, modeling was used to
determine that a package of interventions for
epilepsy, schizophrenia, depression, and hazard-
ous alcohol use was less than $320 per disability-
adjusted life year avoided [38]. This would be
cost-effective in a Nigerian context. Again, adapt-
ing this type of modeling to any specific local
context requires collaboration between health
economists and local policymakers/planners. The
limits in expertise and resources for modeling in
many LAMICs may act as a barrier to the devel-
opment of country-specific estimates [35].
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Box 11.3 Making an Economic Case
for Mental Health Promotion
and Disease Prevention
In England, the Department of Health com-
missioned research to examine the eco-
nomic case for mental health promotion
and mental illness prevention. Fifteen
models of prevention and promotion
actions were developed, including mea-
sures to tackle conduct disorder in schools,
poor health in the workplace, stress arising
from unmanageable debt or programs, and
suicide prevention. Models provided infor-
mation on economic payoffs to health and
other sectors over time periods of up to 10
years. The findings fed directly into
national policy documents and have been
used frequently by organizations responsi-
ble for commissioning mental health
services.

Source: [40].

11.7 Strengthening the Evidence
Base of the Case
for Investment in Mental
Health Promotion

More attention is being paid to the cost-
effectiveness of interventions to promote mental
health and prevent mental disorders [39]. In
LAMICs, where funds are tight, cost-effective
prevention/promotion actions could help to
reduce the level of future need for costly special-
ist mental health services. In high-income coun-
tries there is an evidence base pointing to
significant costs that could be averted as a result
of some promotion and prevention actions; eco-
nomic evidence is being used in some countries
(e.g., England) to inform national mental health
policy (Box 11.3). This approach could be used
to model the potential economic case for a group
of country-relevant actions.

11.8 Conclusion

Funding for mental health in many LAMICs is
precarious, only accounting for around 1% of total
healthcare expenditures in some countries. Support
for mental health has not been viewed as a priority,
and financing mechanisms such as taxation and
social health insurance premiums may not be via-
ble ways of sustaining the public healthcare sys-
tem. Yet, there will be adverse effects not only for
individuals but also for society as a result of the
low level of access to mental health services.

This chapter notes that many LAMICs are heavily
dependent on support from international donors, but
less than 1% of donor aid for health is allocated to
mental health. Funds for mental health in LAMICs
account for only 11% to 19% of what would be
required to provide a very basic package of mental
healthcare services. In some of the poorest countries
in the world, up to 76% of healthcare expenditures
consist of out-of-pocket payments. Individuals with
severe and enduring mental health problems tend not
be employed and many will not be able to afford ser-
vices. Private health insurance can help to promote
choice but has a limited reach within the population;
one question is whether charges on health insurers
could help to fund some service provision for indi-
viduals without insurance.

The SDGs explicitly include mental health,
and the objective of universal healthcare cover-
age will potentially increase access to publicly
funded mental healthcare services. However, it is
far from clear that essential packages of care
made available as part of universal healthcare
coverage will include any mental health supports.
The move toward universal healthcare coverage
should, however, pique interest in economic anal-
yses of the potential costs and benefits of differ-
ent mental health interventions that could be
covered within a basic package of care.

There is also an ever-increasing evidence base
of actions that are cost-effective in LAMICs, but
it is imperative to effectively communicate the
costs and consequences of not taking action, as
well as the benefits that arise from investing in
mental health. These messages need to reach
multiple stakeholders: ministries of health and
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other relevant sectors, such as education; interna-
tional donors; service providers; researchers; and
potentially the media and the general public.

It would also be helpful to strengthen the capac-
ity to both conduct and interpret the results of eco-
nomic analyses. Donor-supported economic
evaluations of mental healthcare policy and prac-
tice could also provide opportunities for research-
ers and policymakers to collaborate directly to
improve understanding of their respective work
and develop mutual trust. This may involve evalua-
tion of practice within any country, but it is proba-
bly going to make use of modeling techniques to
give policymakers and others a sense of how likely
any one intervention is to be cost-effective.

In making the case for investment, it will also be
important to look beyond mental health outcomes.
Health policymakers and service providers may be
more interested in the impacts on physical rather than
mental health, whereas in other cases it will be valu-
able to identify non-health benefits and, if possible,
attach a plausible value to these benefits. Finally,
opportunities exist to place a greater focus on the
evaluation of mental health promotion and disorder
prevention interventions. In high-income countries,
economic arguments — particularly around the men-
tal health of children — have been very influential in
resources being allocated to mental health.

Key Messages

e In some LAMICs, as little as 1% of the
total health expenditure is allocated to
mental health. This is insufficient to pro-
vide even a basic package of services.

e Opportunities exist to liaise more with
international donors in order to present
arguments to increase the share of total
donor aid going to mental health.

e The inclusion of mental health within the
SDGs alongside the drive toward univer-
sal healthcare coverage provides an
opportunity to convey evidence of the
economic case for action to policymak-
ers and international donors.

e It is also important to strengthen the
capacity to conduct and interpret eco-
nomic evaluations in LAMICs.

e Economic evaluation needs to look
beyond narrow measures of the effects
mental health; it should also consider
effects on physical health and important
outcomes that fall outside the health sec-
tor. Improving mental health will poten-
tially contribute to the attainment of
SDGs other than those focused on health.
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Quality Indicators for Mental 1 2
Health Services

Helen Killaspy

Abstract

Assessing the quality of healthcare services is challenging because the
concept is multidimensional and difficult to operationalize. One com-
monly accepted approach is to assess three main constructs: (1) clinical
improvement, (2) patient safety, and (3) patient experience of treatment/
care. Clinicians and healthcare providers often conflate indicators of
health processes (inputs) with outcomes (outputs). For example, the per-
centage of people with a specific diagnosis who are offered an appropriate,
evidence-based treatment is an indicator of process, whereas a measure
showing improvement in symptoms is an outcome. As well as clarifying
exactly which outcomes and indicators of safety and patient experience
are to be assessed, additional factors have to be taken into account when
choosing measures to assess service quality: the availability of relevant
data; whether the psychometric properties (reliability, validity) of any
standardized measure under consideration are adequate; whether staff will
require training to use the measure; whether there is any cost for using the
measure; how data collection will be coordinated; how data will be man-
aged (input, cleaned, and collated); and how data will be reported, by
whom, and for what purpose/audience. Most of these factors require spe-
cific resources and designated systems and individuals in order to collect
and report data so that they can be interpreted meaningfully and inform
further improvements to services.
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Key Points Summary

e Assessment of the quality of mental
healthcare should include measures of
clinical improvement, patient satisfac-
tion with care, and patient safety.

* When choosing measures, psychometric
properties and resource implications (staff
training, staff burden, data management
and reporting) need to be considered.

* While “universal” tools have the advan-
tage that data can be collated across groups
and services, disorder-specific tools may
provide more clinically useful data.

e Few specific mental health service qual-
ity assessment tools exist, with the
exception of the Quality Indicator for
Rehabilitative Care.

12.1 Introduction

This chapter aims to give an overview of the use
of quality indicators in mental health. To do this,
it is necessary first to clarify how the concept of
quality can be operationalized with regard to
healthcare, including the difference between pro-
cesses and outcomes. The factors that require
consideration when choosing measures and out-
comes that can assess the quality of mental health
services are then described before specific, com-
monly used tools are detailed. The example of
mental health rehabilitation services is used to
illustrate the need to tailor the choice of measures
and indicators to the main activities and aims of a
service. Finally, the chapter provides a brief over-
view of how routinely collected data can be used
to improve service performance.

12.2 What Do We Mean
by “Quality”?

The term quality implies a degree of relativity —
how well something measures up against other,
similar things. It follows that we cannot assess

quality without knowing what standard or stan-
dards we are judging against. When we apply this
concept to health service, the problem is that
what constitutes good-quality care is multidi-
mensional, extending beyond the delivery of spe-
cificevidence-based treatments and interventions.
This makes “quality” something that is poten-
tially difficult to operationalize and measure. In
the United Kingdom, the Department of Health
has defined health service quality as the effec-
tiveness and safety of treatment and care along-
side a positive experience for those who use
services [1]. This basically translates into mea-
suring (a) clinical improvement from the per-
spective of both clinicians and service users (and
sometimes also caregivers); (b) patient safety
(“doing no harm”); and (c) patient experience
(treating patients with compassion, dignity, and
respect). The assessment of these different com-
ponents of quality necessarily vary from one spe-
cialty to another; within a specialty, such as
mental health or psychiatry, there need to be
some universal measures or metrics that can be
applied to all services and some that are relevant
only for subspecialties.

12.2.1 Difference Between Processes
and Outcomes

To have a positive impact on patients, services
need to “do something,” that is, perform some
kind of treatment or intervention, or deliver some
specific support. Another term for this is process.
Whether the process actually leads to an improve-
ment for patients is measured in terms of the
“outcome.” Measures of process often are con-
flated with measures of outcome. An example of
a process metric is the percentage of people with
a specific symptom or diagnosis who are offered
an evidence-based intervention for that problem
(e.g., the percentage of people diagnosed with
depression in an outpatient clinic who are offered
cognitive behavioral therapy [CBT]). Another
important process metric in this example is the
percentage of people offered CBT who engaged
with it. A relevant outcome metric would then be
the percentage of those who engaged with CBT
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who showed an improvement in their depressive
symptoms within a specific time frame (assessed
using a standardized measure of depressive
symptoms). However, another relevant outcome
indirectly related to the process might be the per-
centage of people who gained/regained employ-
ment within a specific time period of their CBT.

At a group or service level, it might also be
relevant to report outcome metrics such as admis-
sion rates or length of admission for people with
depression, whether or not they engaged with a
cognitive behavioral therapist, in order to assess
whether the investment in the cognitive behav-
ioral therapist might be associated with reduced
service use (and costs) elsewhere in the system.
Although it is important to be clear whether the
data presented are reporting on processes or out-
comes, both are clearly relevant in the assess-
ment of quality. Whether an individual is offered
appropriate treatment has a bearing not just on
outcome but also on the person’s experience of
care — both of which are key constructs contribut-
ing to the concept of service quality.

12.3 Principles When Choosing
Outcome Measures

and Indicators

When first considering how to assess the quality of
a service, it is tempting to jump to the conclusion
only an outcome tool is needed. However, a num-
ber of factors need to be taken into account before
deciding which measure(s) to choose and which
data are needed to complement any standardized
tool(s) in order to capture best the different quality
dimensions relevant to each service.

First, data have to be available. This may seem
obvious, but although it might make perfect sense
to, for example, assess clinical symptoms in
order to monitor whether a service is having a
good effect, such assessments require skilled,
trained clinical staff. If a standardized tool is
going to be used, all staff need to be trained to use
it to ensure good interrater reliability. There need
to be systems in place to coordinate when the
assessments will be carried out (e.g., at the start
and end of a hospital admission or other, specific

episode of treatment). Busy clinicians may need
to be reminded to complete the assessment at
these times and provided incentive to build this
into their schedules. Some services produce regu-
lar feedback to individual services, teams, or cli-
nicians regarding completion of routinely
collected data, which can act as a helpful driver.
Some electronic case note systems have auto-
mated pop-ups when an assessment is overdue to
remind clinicians each time they log into relevant
patient case notes.

Given how busy clinical teams are, it is vital
that any assessment tools that require clinicians
to complete them minimize the burden on staff
time. It therefore makes sense to choose brief,
simple, well-validated measures — otherwise
people will simply stop using them. If tools do
not have good psychometric properties (e.g.,
internal and external validity, reliability, sensi-
tivity to change), they will not produce meaning-
ful results [2]. This could have negative
consequences for a service; being judged by a
measure that gives inconsistent results or pro-
duces data that are not relevant to the aims of the
service will make impossible any interpretation
of how well the service is performing. In addi-
tion, some standardized tools have copyright
restrictions and require a fee for use. This also
needs to be taken into account when choosing
the tool, and the payment of any associated costs
must be clarified before it is rolled out. As well
as agreeing on any standardized measures, other
relevant process and outcome metrics should be
agreed on. It may be possible for data for at least
some of these to be collated centrally from the
organization’s existing systems (e.g., the number
of referrals to a service over a specific time
frame, the length of stay on an inpatient unit).
The more data can be collated centrally within
existing systems, the less burden will be placed
on frontline clinical staff.

12.3.1 Data Collation and Reporting
Data collation and reporting also require invest-

ment. Having appropriate systems in place and indi-
viduals with responsibility for data management,
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cleaning, and reporting are vital components in any
quality monitoring system. The same data may be
needed for different purposes; thus reporting needs
to be tailored accordingly. For example, inpatient
data (number of admissions, length of stay) might
be useful across the entire organization and at the
individual ward level. Different wards may have
different groups of patients, some with an expected
length of stay much longer than others; therefore
pooling data would not be helpful. Conversely, the
number of inpatients who commit suicide within a
defined period is of obvious relevance across all
wards in terms of addressing universal issues of
safety (such as ligature points). Whoever is tasked
with reporting routinely collected data needs to be
given clear guidance on what the data are to be used
for so they can analyze and present the data
appropriately.

Those who read the report need to be able to
interpret its meaning with regard to whether any
changes are required to improve the quality of
their service. It is disappointing how often data
reports use language that is incomprehensible to
the average clinician. Brief explanatory text
should be included in any data report; this may
require discussion between the data analyst, cli-
nicians, and service managers to agree on the
appropriate (or possible) interpretations of the
results. A related issue is that service managers
often want to review data at the service level,
whereas clinicians might also be interested in
individual patient data. Choosing measures and
metrics that can deliver meaningful data for both
purposes can be extremely tricky, but there are
some examples of measures where this is possi-
ble. Again, the process for reporting data at the
individual level needs to be established and
appropriately resourced.

12.3.2 Measures and Metrics
Recommended for Mental
Health Services

The U.K. Royal College of Psychiatrists’ publica-
tion “Outcome Measures Recommended for Use
in Adult Psychiatry” [3] includes specific metrics

and measures for mental health that incorporate
the three main constructs of healthcare quality
assessment. It was suggested that clinical effec-
tiveness should be assessed through monitoring
patient-identified goals; using a standardized cli-
nician-reported measure of clinical and social
function — the Health of the Nation Outcome
Scales (HoONOS) [4], physical health measures
(e.g., blood pressure, body mass index), and social
outcomes (e.g., employment, accommodation,
community engagement); and providing a choice
of 15 symptom-specific scales and 3 service-spe-
cific scales This research recommended that
patient safety be assessed through a number of
metrics that would allow benchmarking and
review of incident reporting, suicide and self-
harm rates, harm caused to others, and in-patient
safety measures. At the time, no validated patient
and carer experience measures had been devel-
oped with patient and caregiver involvement.
Clearly, a detailed description of all these mea-
sures is beyond the scope of this chapter (and
many published compendia of specific measures
already exist), but the HoNOS deserves special
mention, as it is probably the most widely used
routine outcome measure in mental health
services.

No assessment tool is perfect, and the HONOS
has had its critics [5], but it is now established as
the universal clinician-rated outcome measure
for mental health services in the United Kingdom.
It has also been used similarly for many years
across Australia, along with the Life Skills
Profile, a clinician-rated outcome measure of
social function [6]. The HoNOS is also used as a
mandated routine clinical outcome measure in
the Netherlands and is incorporated into their
national quality assessment processes for mental
health services. HoNOS comprises 12 items,
each rated on a scale from O to 4, that assess a
patient’s behavior, self-harm, substance misuse,
cognition, physical health, psychotic symptoms,
depressive symptoms, neurotic symptoms, social
relationships, social function, accommodation,
and occupation. In the United Kingdom, all
National Health Service mental health staff are
trained to use it, and this use is incentivized in
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that organizations are penalized financially if
completion rates are low. In England it is likely
that HoNOS data will be used as a mechanism to
allocate resources to services according to differ-
ent levels of patient need (through a so-called
tariff-based system; see Chap. 6).

The current recommended universal patient-
reported experience measure for mental health
services in the United Kingdom is the Family and
Friends Test. This is a single item extracted from
the Client Satisfaction Questionnaire [7]: “How
likely are you to recommend our service to
friends and family if they needed similar care or
treatment?” The patient is asked to rate this item
on a scale from 1 (extremely unlikely) to 5
(extremely likely). Also, work is ongoing to test
a brief version of the Manchester Short
Assessment of Quality of Life (MANSA) [8] for
potential use as the universal patient-reported
outcome measure for mental health services
through an interactive web-based application
called DIALOG. The MANSA has 12 items that
assess different aspects of life, which patients
rate on a scale from 1 (couldn’t be worse) to 7
(couldn’t be better), and then generates a total
mean score between 1 and 7. The adaption of the
MANSA to DIALOG has the advantage that
patients are able to review regularly, on a hand-
held device, their satisfaction with different
aspects of their life; together with their clinician,
they discuss and agree on actions that can help
them achieve their goals and improve their rat-
ings. This approach therefore provides both a
vehicle to collect routine outcome data and acts
as a useful tool for care planning that encourages
completion because of its clinical usefulness. The
clinical effectiveness and cost-effectiveness of
DIALOG are being assessed though a cluster
randomized controlled trial [9].

Currently, the U.K. Department of Health is
working with the Royal College of Psychiatrists
to agree on additional outcome measures for each
mental health specialty. In the next section, men-
tal health rehabilitation services are used as an
example.

12.4 Recommending Routine
Outcome Measures

and Metrics: The Example
of Mental Health

Rehabilitation Services

Mental health rehabilitation services focus on
people with especially complex needs who strug-
gle with managing everyday activities and whose
mental health problems make them vulnerable to
exploitation. These include treatment-resistant
positive symptoms, severe negative symptoms
(amotivation and apathy), cognitive impairment
(particularly those affecting organizational
skills), and other issues that further complicate
recovery, such as substance misuse and challeng-
ing behaviors [10]. Their complexity means that
this group tends to require lengthy hospital
admissions and has high support needs upon dis-
charge into the community. Given these issues
and the vulnerability of these patients to abuse, it
is imperative that appropriate processes be avail-
able to assess and monitor the quality of care pro-
vided. Although it has long been known that
good leadership, adequate resources, regular
supervision of staff, and avoidance of physical or
organizational isolation of the service are key in
preventing abuses of care [11], contemporary ser-
vices need more guidance to ensure they provide
good-quality, long-term mental health interven-
tions and support.

Mental health rehabilitation services are
unusual in that they have a specific, standardized
quality assessment tool (the Quality Indicator for
Rehabilitative Care, or QuIRC) to assist them.
The QulRC was developed between 2007 and
2010 through a research project funded by the
European Commission involving 10 countries
at different stages of deinstitutionalization
(Bulgaria, Czech Republic, Germany, Greece,
Italy, the Netherlands, Poland, Portugal, Spain,
and the United Kingdom). Its content was derived
from triangulating findings from three sources in
order to identify the components of care that are
most important for the recovery of people living



210

H. Killaspy

in long-term mental health facilities. This
included a review of the relevant care standards
in each of the 10 countries, a systematic literature
review [12], and an international Delphi exercise
with mental health professionals, service users,
caregivers, and mental health advocates from
each country [13]. The QulRC was refined
through piloting and reliability testing in over
200 facilities across Europe [14], and it was
cross-validated against experiences of care from
1750 service users [15]. The final version is avail-
able as a web-based application (www.quirc.eu)
completed by the service manager. It comprises
145 questions that are collated to give percentage
ratings of seven domains of care (living
environment, therapeutic environment, treat-
ments and interventions, self-management and
autonomy, social inclusion, human rights, and
recovery-based practice). These items include
data on the setting (hospital or community) and
size (number of beds) of the unit; the average
length of stay; the gender balance of service
users; the proportion of people detained involun-
tarily; the degree of disability of service users;
the staffing of the unit; staff training in rehabilita-
tive skills; the provision of staff supervision; staff
turnover; the provision of evidence-based phar-
macological and psychosocial interventions; the
facilitation of community activities (education,
employment, and leisure); interventions to pro-
mote physical health; the therapeutic milieu; the
provision of collaborative and individualized
care planning; service user involvement; the
protection of human rights, including privacy,
dignity, and access to advocacy and legal repre-
sentation; management of challenging behaviors;
and the quality of the built environment. Once
completed, a printable report is produced show-
ing the service’s performance on the seven
domains of care and the average performance for
similar services in the same country. The report
also provides further information about how the
unit could improve the quality of their care.

The QulRC is available in 10 languages and
can be used for local, regional, national, or inter-
national audit and research. It has been incorpo-
rated into national quality improvement programs
for long-term mental healthcare facilities in

Bulgaria, Czech Republic, Germany, the
Netherlands, Portugal, and the United Kingdom.
It has also been used in national and international
programs of research, which have identified that
having an expected maximum length of stay is a
predictor of the quality of the service [16] and
that the degree to which the service adopts a
recovery-based approach is a predictor of suc-
cessful discharge [17]. The latter includes a focus
on therapeutic optimism and collaboration with
patients to agree on the goals of treatment and
support, rather than the more traditional approach
of a professional-led treatment plan, with the
patient as a passive recipient.

As well as the QuIRC and the universal men-
tal health outcome measures (HoNOS, Family
and Friends Test, and possibly DIALOG), the
U.K. Royal College of Psychiatrists recom-
mends that mental health rehabilitation services
also routinely assess their service users’ social
function and needs using clinician-rated out-
come measures. Numerous measures of social
function are available, but at present, the most
widely used scale with the best psychometric
properties is the Life Skills Profile [6]. As previ-
ously mentioned, it is recommended as a univer-
sal mental health outcome tool in Australia. It is
relatively brief and simple to use. Although is
comprises 39 items, each rated from 1 to 4, with
high scores representing better functioning, it
takes only around 5 min to complete and pro-
duces five subdomain scores and a total score. It
can be used to review progress at the level of an
individual service user, and data can be collated
across the service. The most commonly used
needs assessment is the Camberwell Assessment
of Needs Short Appraisal Schedule [18], a brief
version of the Camberwell Assessment of Need
[19]. It comprises 22 domains (rated as “no
need,” “met need,” or “unmet need”) that are
summed to give a total needs score. It can be
rated by clinicians, patients, or caregivers
(though ratings tend to correlate poorly). For
mental health rehabilitation clinicians it is help-
ful for identifying the areas of need at the level
of an individual service user who requires more
specific care planning. In addition, given the
high needs of this service user group and the
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time often required to facilitate recovery, data
can be collated to provide evidence of the impact
of the service by showing an increase in the pro-
portion of met needs (and a corresponding reduc-
tion in the proportion of unmet needs), even
when the total needs across the group may not
have decreased significantly.

A number of metrics for mental health reha-
bilitation services are also recommended to com-
plement these standardized measures, including
patient safety data (number of serious incidents
and deaths), the percentage of service users who
have had their annual physical health monitored,
the average length of inpatient stay in the reha-
bilitation ward, the number and percentage of
people with complex psychosis placed in a hospi-
tal bed or care setting outside their local area (this
is an indicator of inadequate provision of local
rehabilitation services), the percentage of people
with complex psychosis who are successfully
discharged into the community per year (without
readmission or community placement break-
down), and the number and percentage of people
in the service who are engaged in meaningful
occupation (regular leisure activities, courses, or
employment).

12.4.1 The Use of Routinely Collected
Data and Quality
Improvement

Many countries across Europe have systems to
assess and review the quality of mental health-
care (Denmark, England, France, Germany, Italy,
the Netherlands, Portugal, Scotland, and
Sweden).These systems are usually provided as
part of the general health service mandatory
quality monitoring programs, but the Netherlands
has a separate system called the Foundation for
Benchmarking of Mental Healthcare. All these
systems gather data that are specific to mental
health. In England, France, and Portugal, univer-
sal mental healthcare indicators are not specific
to disorders, whereas in Denmark, Germany,
Italy, the Netherlands, and Sweden, measures are
disorder specific (e.g., in the Netherlands, those
chosen for severe mental health problems are

HoNOS, MANSA, and Camberwell Assessment
of Needs Short Appraisal Schedule alongside
some items from standardized symptom assess-
ment measures). The advantage of “universal”
indicators is that data can be collated and com-
pared across all services, but they may not be
sensitive enough to detect changes in some con-
ditions; hence the United Kingdom’s decision to
add specialty-specific tools and indicators to the
battery of universal measures (something France
is also considering).

It is important to note that while routinely col-
lected data are useful to assess and review service
performance, they have limitations and can pro-
vide only a proxy indication of the effectiveness
of complex care processes. Indeed, critics of this
approach have argued that quality indicators tend
to measure things that are measurable instead of
the things that are most relevant to healthcare
[20]. Some countries (Denmark, France, the
United Kingdom) use peer-review systems that
are linked to an accreditation or registration pro-
cess that can complement the use of routinely
collected data. Peer review takes account of the
service’s focus and context, and because the
assessors are clinicians in the same field, the pro-
cess can provide a deeper understanding of the
service’s performance. There is good evidence
that triangulation of different methods for assess-
ing services and feeding data back is more effec-
tive at improving quality of care than routine data
collection alone [21].

Increasingly, in the United Kingdom, financial
incentives are also being used to increase the
quality of mental healthcare. These are often set
by the local clinical commissioning groups, bod-
ies comprising clinicians and members of the
local authority who are authorized to agree on
contracts with healthcare providers. The key per-
formance indicators of specific improvements are
set annually, and financial penalties are imposed
when targets are not achieved. An example is the
percentage of service users who receive an annual
physical health check. While this approach can
be very successful, the lack of nationally agreed-
upon targets means that variability exists across
the country in terms of which key performance
indicators are prioritized.
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12.5 Conclusions

Quality is a multidimensional concept. Assess-
ment of the quality of mental healthcare should
include measures of clinical improvement from
the perspective of both clinicians and service
users, indicators of patient safety, and assessment
of patients’ experiences of care. Assessment of
the processes and outcomes of care should be
considered but not conflated. The choice of tools
and indicators should account for the psychomet-
ric properties of the measures, the resources
required to train staff to use them, the burden on
staff imposed by data collection, and the resources
required for data management and effective
reporting of results. While “universal” tools have
the advantage that data can be collated across
groups and services, disorder-specific tools may
provide more clinically useful data. Other than
the Quality Indicator for Rehabilitative Care, few
tailor-made quality assessment tools exist.

Key Messages

e Assessment of the quality of mental
healthcare should include measures of
clinical improvement from the perspective
of both the clinicians and service users,
indicators of patient safety, and assess-
ment of patients’ experiences of care.

¢ Disorder-specific tools may provide
more clinically useful data than univer-
sal tools.

e Other than the Quality Indicator for
Rehabilitative Care, few tailor-made
quality assessment tools exist.
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Abstract

Quality of economic data is paramount in economic evaluation. To esti-
mate costs, it is necessary to measure consumption of resources and, in the
case of direct health costs, the utilization of health services. Instruments
assessing health services use rely on patient self-report, allowing bias and
methodological challenges. However, the majority of health services
instruments do not include mental health services. Few instruments have
been developed for economic evaluation in mental health. Importantly,
few instruments were validated, and in this regard, several methodological
obstacles exist. The Client Sociodemographic Service Receipt Inventory
is the most used instrument for estimating direct costs in economic evalu-
ation in mental health. This chapter outlines the main methodological
issues involved in developing, validating, and applying such instruments
and presents the instruments available for this purpose. In this regard, an
example of translating and adapting the Client Sociodemographic Service
Receipt Inventory to Portuguese (ISDUCS) is described, raising the main
issues related to the instrument’s feasibility and applicability in a sample
with moderate and severe mental disorders in a middle-income setting.
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Key Points Summary

e Bottom-up approach versus top down
approach

* Methods for collecting economic data
and mental health service utilization
data

e Instruments available for economic
evaluation in mental healthcare

e Instrument bias, feasibility, validity, and

reliability
* The example of Brazil’s version of the
Client  Sociodemographic  Service

Receipt Inventory: translation, cultural
adaptation, feasibility, and reliability

13.1 Introduction

Economic evaluations require the comprehensive
and detailed measurement of outcomes and costs
[1-3]. Unlike epidemiological studies using instru-
ments for measuring a set of constructs, usually
clinically related, economic studies faces several
obstacles for measuring outcomes not derived
from specific diseases and for estimating the costs
of multiple resources [3—5]. Methodological issues
about instruments for measuring outcomes are
described in Chaps. 3, 4, 5, 6 and 10.

The process of measuring costs is complex and
depends on many steps; it is rarely achieved using
only one instrument and approach [3, 6-9].
Measuring direct health costs use two main
approaches: top-down and bottom-up. The top-
down approach is used to extract data from admin-
istrative databases (governments, insurance
companies, and private providers). The bottom-up
approach is related to empirical studies of eco-
nomic evaluation and requires instruments for
measuring resources consumption (treatment,
health services, informal care, and other nonhealth
resources) for further estimating costs per individ-
ual. The latter is more accurate and comprehensive
than the former, and for this reason it is the most
recommended method in economic evaluation
guidelines, though it is time-consuming and

expensive. Therefore, direct heath costs are closely
related to health services utilization, and in this
regard, methods for measuring health services are
questionable because they introduce a sort of bias
of relying on patient self-report [4]. In this chapter
we focus on questionnaires used for measuring
mental health services use and treatment.

13.2 Instruments for Collecting

Economic Data

The quality and accuracy of data for estimating
costs is crucial for good economic evaluation
research. Notwithstanding costs, variations are
expected among services and among individuals,
and biased instruments and modes of data collec-
tion exert huge influences on cost-effectiveness
ratios, to the extent that they might mislead con-
clusions and resource allocation. The most com-
mon tools used in economic evaluations for data
collection on health services use are question-
naires, diaries, and medical records [10].
However, the majority of studies uses modeling
approaches and extract their cost-related data
from the literature or databases when available.

Despite innumerable economic evaluations,
few studies have focused on methodological
issues regarding the development and validity of
such tools [4, 5, 10-14]. A recent systematic
review [15] of validated self-reporting question-
naires for measuring health services utilization
found only 15 studies; of these, five were within
the mental health field [4, 10, 13, 15, 16].

One of the most challenging issues for devel-
oping and measuring health services is their het-
erogeneity in terms of structure and resources,
quality of medical records, and user characteris-
tics. Moreover, for each economic evaluation,
one inventory is developed or modified to adapt
to a health system’s peculiarities and the study
goals. It is extremely difficult to find an instru-
ment with all items required for economic evalu-
ation. Instruments are usually developed to
measure specific health services and do not
include mental health services. Also, social ser-
vices and other service alternatives in mental
healthcare are not included.
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13.2.1 Cost Diary

A cost diary is used in prospective study designs
in economic evaluation and provides more accu-
rate data than questionnaires because it minimizes
recall bias, though few studies have been examin-
ing its validity [17]. Cost diaries allow coverage
of health and nonhealth costs and indirect costs.

13.2.2 Questionnaires

Questionnaires can be used during face-to-face
interviews, during telephone contacts, in mailed
and online surveys. Several publications discuss
the advantages and disadvantages of each.
Questionnaires are addressed to the user, and in
this sense several studies show the accuracy,
inconsistencies, and feasibility of self-report sur-
veys using respondents with mental disorders.
Like constraints on using different methods to
elicit preferences among people with severe men-
tal disorders (see Chap. 3), using instruments to
assess economic data and services consumption
are hindered by severe cognitive impairment,
memory bias, illiteracy, and social desirability
[4]. Also, the underreporting rate in interviews
among samples with mental disorders was three-
fold that found in nonpsychiatric samples [4].
Although the Epidemiologic Catchment Area
was among the pioneers studies of measuring
mental health services use, the survey instru-
ments designed to explore the patterns of mental
health services use by people with mental disor-
ders were not designed for gathering economic
data, and a set of publications subsequently
reported its feasibility and validity by comparing
self-reported answers with medical records [4].
Few instruments are available in the literature
for estimating mental health services use and
costs and describing development, structure, and
validation. Moreover, instruments for comparing
them are not easily available. Among all instru-
ments available for economic evaluation in men-
tal health, the Client Sociodemographic Service
Receipt Inventory (CSSRI), developed in the
United Kingdom for this purpose, is the most
used for economic evaluation in mental health

and has been translated to five other languages
(Box 13.1). Although modifications and adapta-
tions of the CSSRI items were necessary because
of different health system structures, the use of
similar instruments facilitates economic multi-
center studies such as the European Psychiatric
Services: Inputs linked to Outcome Domains and
Needs (EPSILON) study [12].

13.2.3 Common Bias in Methods
for Collecting Economic
and Health Services Use Data

Economic and healthcare use data are usually
collected directly from patients or using proxies
(e.g., families, caregivers), and the majority of
biases are a result of relying on self-report from a
unique source (the patient). Bias might lead
patients to underestimate or overestimate when
reporting events and resource use [4, 5, 16, 19,
29-31, 32]. Several biases occur while collecting
economic and healthcare use data with self-report
questionnaires [11] (see Box 13.2). Therefore,
underreporting and overreporting resource use
directly affects the estimation of costs and ulti-
mately data validity.

Another sort of bias is related to the mode
used to collect data. While face-to-face inter-
views are more time-consuming and expensive
than telephone interviews and mailed question-
naires, they have a lower nonresponse rate. On
the other hand, mailed questionnaires allow a
longer period of time for patients to respond to
and return questionnaires. A combination of
methods may be useful to minimize recall bias.

13.3 Validity and Accuracy
of Economic Data

The majority of instruments available for measur-
ing economic costs and healthcare use have been
never tested for validity or reliability. While the
validation of questionnaires is a common and
required practice in epidemiological and evidence-
based studies, economic evaluation studies rarely
raise such issues. In a recent review of self-report
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Box 13.1 Questionnaires for Measuring
Costs, Health, and Mental Health
Services
Brazil

Inventario Sociodemografico de
Utilizagdo e Custos de Servicos (ISDUCS
modified Brazilian version of the CSSRI)
[18]: The ISDUCS was translated and
adapted according to the Brazilian Health
Public System (SUS), covering all avail-
able services. The instrument was initially
tested in terms of feasibility and interrater
reliability among a sample of people dis-
charged from long-term psychiatric hospi-
talizations. (Available from http://www.
pssru.ac.uk/blogs/csri/).

Canada

Self-reported mental health service use
[19]: Part of the 1996/1997 National
Population Health Survey in Canada, this
explored all resources used and profes-
sional visits regarding mental health.

Germany

CSSRI-D: German adaption of the
CSSRI [20].

Italy

Intervista Costi Assistentia Psichiatrica
(ICAP; the modified Italian version of the
CSSRI) [13, 21]:The ICAP was translated
and adapted to the Italian health system. The
instrument was compared with case registry.
Good agreement was observed for items
related to inpatient and residential care.

Spain

Questionnaire for Cost Evaluation in
Schizophrenia (based on the CSSRI) [22].

The Netherlands

TIC-P for healthcare consumption and
productivity losses for psychiatric disor-
ders [23, 24]: This is the short version of
TIC-P, aiming to assess health service use
among subjects with mental disorders
(available from http://www.imta.nl/ques-
tionnaires/). TIC-P has two parts: one
focused on health services consumption,
and another focused on productivity losses.
Medication costs are not included.

United Kingdom

Client Sociodemographic and Service
Receipt Inventory (CSSRI) [1, 6, 12]: See
item 13.4.1.

CITRINE for psychiatric wards [25]:
This was developed in the United Kingdom
as a tool for assessing all activities in the
previous week of interviewing involving
inpatients in psychiatric ward. The instru-
ment was tested among a sample of patients
with schizophrenia and bipolar disorder.
Patients’ answers were compared with case
notes. Patients reported more activities
than were contained in the case notes. On
the other hand, the case notes reported
more contacts with nurses than patients
did. The overall reliability coefficient was
0.79. The questionnaire is addressed to
inpatients. Session duration: 5—10 min.

Annotated costs questionnaire [26, 27]:
This was developed through the contributions
of several British health economists to pro-
duce a standardized questionnaire for assess-
ing costs in the United Kingdom, focusing on
costs for patients and families, health and
social care use, and residential care costs.

Security Facilities Service Use Schedule
(SF-SUS) [28]: This was developed specifi-
cally to assess costs and resources used at
the individual level among prisoners in a
Dangerous and Severe Personality Disorder
Program.

United States

Cornell Service Index (CSI) [29]: The
CSI was developed to measure the quantity
of health service use among adults with
mental disorders with no cognitive impair-
ment within the 3 months before interview-
ing. It was tested for reliability (interrater
and test-retest) among a sample of 40 sub-
jects seeking mental health outpatient ser-
vices for the first time. It also assesses
out-of-pocket expenditures by patients.

Utilization and Cost Inventory (UAC-1)
[30]: This was developed to compute costs

(continued)
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Box 13.1 (continued)
for individuals with mood disorders. It is a
structured questionnaire covering 33 health
services and assesses their usage in the pre-
vious 3 months of interviewing. The data
were compared with those from provider
records. Psychometric indicators showed
good values for inpatient settings and por
values for outpatient settings.

More instruments on mental health ser-
vices utilization are cited in DIRUM (http://
www.dirum.org/instruments/).

questionnaires for economic evaluation [15], only
15 studies reported some degree of questionnaire
validity from among almost 2500 abstracts origi-
nating from searches developed for this purpose.
Assessment of the validity of economic data is
threatened by many things (see Box 13.3). The
first barrier is the heterogeneity of health services.
Health services usually differ on their structure,
teams, available resources, characteristics, and
goals. One service is never similar to another,
even if it is created for treating patients with the
same diagnosis and characteristics. Therefore,
external validity can be markedly compromised.
Another obstacle is deciding on the best
benchmark (gold standard) against which the
new questionnaire could be compared. Sources
of resource use often vary in terms of accuracy
from one setting to another, and it is very difficult
to know which one is the most correct. The
majority of studies compare patient self-report
with medical records and administrative data-
bases. However, the content of medical records
can be incomplete, inaccurate, and frequently
inaccessible. Questionnaires differ enormously
in terms of content, the number of items, and
comprehensiveness,  hindering  comparison
among them. In addition, patient self-report is the
only accurate source, though several recall biases
exist regarding utilization of multiple health ser-
vices in the community and in the entire health
system [10]. This is particularly complex and
tricky in mental health because people with
mental disorders can receive multiple interven-
tions from a multidisciplinary mental health team

during one visit, and they simultaneously use
other types of mental health services and com-
munity services networks with different propos-
als. Yet, some patients, especially those with
psychosis or a low level of education, present dif-
ficulties when discriminating among mental
health professionals (psychiatrists, psycholo-
gists, occupational therapists). Similarly, they
may not eventually distinguish different levels of
care at the community level. The use of proxies,
such as a family member or caregiver, does not
solve this problem. In economic evaluation, the
most important data are estimated costs accord-
ing to individual variation and characteristics.
Some administrative databases and medical
records have narrow coverage of data that is not
enough for economic evaluation.

13.4 Issues with Translating

and Adapting
Questionnaires to Different
Countries: ISDUCS,

the Brazilian Version

of the CSSRI

13.4.1 The Client Sociodemographic
Service Receipt Inventory

The CSSRI is a semistructured questionnaire
developed in the United Kingdom to assess the
utilization of health services and criminal justice
services [1, 6, 12] by people with severe mental
disorders. It comprises six categories of assess-
ment: sociodemographic data, usual living situa-
tion, accommodation details, employment and
income, medication profile, and use of health ser-
vices and criminal justice services. It has been
applied in more than a 100 European studies [12].
The CSSRI was used in the EPSILON study [33],
and the PROGRES study (Progetto Residenze, or
Residential Care Project) used an Italian adapta-
tion of the CSSRI [21]. The EPSILON study [33]
described the use of this instrument to assess costs
of mental healthcare provided to people with
schizophrenia in five countries: Denmark,
England, Italy, Spain, and the Netherlands,
whereas the PROGRES study evaluated the costs
of residential facilities in Italy.
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Box 13.2 Bias on Reporting Resource
Use (Services, Treatment)
Recall bias

e Length of the recall period: Patients
may report events that happened before
the recall period specified by an inter-
view, or patients might underreport
events occurring during a recall period
determined by researchers because they
wrongly judge the occurrence of the
event as being before this period.

o [ntensity and relevance of the illness
event/resource use: Hospitalization, sur-
gery, and admission to emergency
departments are usually easier to report
than sporadic visits to general practitio-
ners in primary care.

e Patient’s ability to recall: This depends
on the patient’s social and demographic
characteristics (age, literacy, income),
cognitive function (e.g., delirium epi-
sodes are not usually remembered by
patients), diagnosis (e.g., psychosis
affects the perception of time), and per-
sonality traits.

Social desirability bias: This depends on
how an event is perceived — whether
socially positive or negative. If it is a stig-
matizing or not socially accepted event or
behavior, individuals may underreport it
(e.g., drug deals, drug use, inappropriate
sexual behavior, quantity of alcohol con-
sumed). On the other hand, overreporting
may occur in the case of positive events
(e.g., income).

Modes of collection that introduce bias:

e Face-to-face interviews
e Telephone interviews
e Online questionnaires
e Mailed questionnaires

Box 13.3 Types of Validity
Internal validity

Face validity and content validity: Once
one concept is described, the goal is to
examine whether the operationalization of
the concept corresponds coherently and
similarly to the description of the concept.

Criterion-related validity and concur-
rent validity: These refer to testing a new
questionnaire against a benchmark (gold-
standard) test and assessing the correlation
between them. The stronger the correla-
tion, the greater the concurrent validity.

External validity: This refers to the
extent that results of, for example, using a
new test are generalizable to other settings
or populations.

13.4.2 Characteristics of the Brazilian
Health System

The Unified Health System (SUS) is a public sys-
tem comprising health services provided by the
federal, state, and regional governments [34].
The private sector is regulated by ANS (the
Brazilian Health Agency) and available on the
market under agreement with insurance compa-
nies. Brazilian’s constitution is based on egalitar-
ian social welfare principles and universal health
coverage. Therefore, all Brazilian citizens, tour-
ists, migrants, and refugees have rights to health-
care provided by the State, free of charge, with no
discrimination of any kind. Mental healthcare
was included in the public health system (SUS)
in 1988, and, after the Declaration of Caracas in
1990, mental healthcare has been shifting from
hospital to community care. Community mental
healthcare comprises psychosocial centers
(CAPS), residential facilities, psychiatric emer-
gency units, and psychiatric wards in general
hospitals. Psychiatric hospitals exist within the
country, but the reduction in the number of psy-
chiatric beds over the past two decades has been
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substantial. Community mental health networks
are linked with other community services such as
clubhouses, leisure and sports centers, and shel-
ter workshops and social activities.

13.4.3 Translation of CSSRI
to Portuguese and Its Cultural
Context

In 2008, after a court decision, 19 residential ser-
vices were created in the city of Sdo Paulo and
two remaining public psychiatric hospitals were
closed. Inpatients living in such hospitals were
mostly transferred to residential facilities. The
deinstitutionalization of long-term patients in
Brazil fostered the need for a tool for measuring
the costs of health services based on their utiliza-
tion by those patients. There was extensive debate
triggered by the fight among stakeholders and
policymakers with differing ideological and tra-
ditional psychiatric views regarding the costs of
psychiatric hospitals and community mental
health services, though no accurate economic
data were available. The State of Sao Paulo has
around 50 million inhabitants and accounts for
one-third of Brazil’s gross domestic product. The
city of Sao Paulo, the capital of the State of Sao
Paulo, has approximately 12 million inhabitants
(reaching 20 million if outer regions are consid-
ered) and comprises the main pool of economic,
cultural, and scientific centers in the country.

In this scenario, we aimed to assess the direct
costs for these patients discharged for residential
facilities in the city of Sao Paulo. For this pur-
pose, we decided to translate the CSSRI into
Portuguese, since there was no economic instru-
ment available for economic evaluation in mental
healthcare in the country. However, Brazil’s sys-
tem is different from the United Kingdom’s
health system, and questionnaire adaptation was
crucial. Moreover, it was necessary to test its fea-
sibility among people with moderate and severe
mental disorders, though it was proven to be
feasible for use among people with schizophrenia
in the United Kingdom.

We have made all efforts to maintain the struc-
ture of the original instrument, but some substan-

tial changes were unavoidable. Also, an appendix
was included with a list of resources for costing
nonhealth costs and overhead. The so-called
ISDUCS follows the structure of the CSSRI,
though we made some substantial changes in the
sixth category to adapt it to the type of health ser-
vice in Brazil. A guide was elaborated with
detailed instructions for the application of
ISDUCS.

13.4.4 Feasibility, Reliability,
and Challenges of ISDUCS’s
Application in a Sample
with Mental Disorders

In 2010 we started a study with a randomly
selected sample of 30 residents from 10 residen-
tial facilities in order to verify whether ISDUCS
was feasible, easy, and reliable to be applied to
people with moderate and severe mental disor-
ders. All individuals were discharged from psy-
chiatric hospitals and were placed in residential
facilities. These services were addressed to peo-
ple with a lower level of autonomy, who are in
need of permanent care and have no family rela-
tionships. They resided in a fully staffed home,
with up to eight people living there under the
24-h supervision of two caregivers taking turns
working a 12-h shift daily.

Two raters simultaneously applied ISDUCS in
order to measure interrater reliability. The kappa
coefficient was estimated to verify interrater reli-
ability, and the results showed good reliability for
the majority of items, except the item related to
occupational work.

All data collected from patients were checked
with caregivers after collection. During face-to-
face interviews, researchers asked patients to
answer each item of the questionnaire because
the majority of the sample has a low level of edu-
cation and they were not able to read it them-
selves. The researchers also queried regarding
the consumption of resources during the 30 days
before the interview. Interviews lasted on average
30 min, ranging between 20 and 60 min.

A diagnosis of nonaffective psychosis
corresponded to 70% of the sample, followed by
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alcohol and drug problems and mood disorders.
Because all medications were delivered by
caregivers, and because one-third of the sample had
low levels of autonomy and self-care, three-fourths
of residents were not able to answer questions
regarding the name and dose of medication they use
regularly, and almost two-thirds of the sample did
not know whether they visited with a psychologist
or psychiatrist in outpatient care (Centre of
Psychosocial Care, CAPS).

13.4.4.1 Challenges
We faced several obstacles in conducting this
research:

(a) We experienced a lack of transparency
because of the great resistance from policy-
makers and health management against
delivering administrative data on costs.

(b) All medical records from psychiatric hospi-
tals contained information about history and
hospitalization were burnt during hospital
closure.

(c) The majority of caregivers working in resi-

dential facilities did not work at psychiatric

hospitals and did not know about patients’
histories.

Medical records of outpatient care were not

available for researchers to consult.

(e) The sample had a high rate of illiteracy and
low education.

(f) ISDUC has to be adapted when used for
research in different settings, and new items
to be included hinder validation procedures.

(d)

Notwithstanding these limitations, it was the first
time in Brazil that people with moderate and
severe mental disorders discharged from psychi-
atric hospitals were assessed for costs and com-
munity mental health services use, psychiatric
and nonpsychiatric services, hospitalization,
medications, and psychosocial intervention over
a period of 30 days. There is a paucity of eco-
nomic studies in Brazil, and the first step is to
create an appropriate questionnaire for collecting
individual data. Reliability was good, but deter-
mining the validity against medical records was

not possible. After this initial test, ISDUCS was
used in the project for estimating direct costs of
147 individuals in residential facilities in all main
neighborhoods of the city of Sdo Paulo.
Obviously, this instrument should be tested in
other patient samples and with other mental
health services in future projects. Research using
CAPS for alcohol and drug problems is ongoing,
in which we are using ISDUCS to estimate the
direct costs for a sample with moderate and
severe alcohol and drug problems, though we had
to modify some items to adjust for other interven-
tions available in the service. It is difficult to
design a universal questionnaire in terms of cov-
ering all necessary items for economic evaluation
and all variations of intervention delivery. If an
instrument with minimal and standardized com-
mon items among services was to be developed,
the list of resources would have to be reduced,
compromising cost estimation. In addition, it is
important to measure healthcare utilization
broadly and to include community mental health
services. These methodological obstacles remain
open issues that should be addressed in future
research.

Key Messages

e There is no universal, standardized, and
valid instrument for use in all economic
evaluations in mental healthcare and
health settings.

e Health systems and instruments for
identifying economic data are heteroge-
neous, hindering the comparability of
costs among services.

e Questionnaires for measuring health
services use and costs rely on patient
self-report, allowing several biases and
methodological challenges to their
validity.

e Cognitive impairment, memory recall
bias, mode of interviewing, type of psy-
chiatric diagnosis, and social desirabil-

(continued)
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(continued)
ity are common biases affecting cost
estimates.

e Despite limitations, people with mental
disorders are able to answer self-report
questionnaires on mental health services
use in specific circumstances. Multiple
sources of information are
recommended.

e Few studies address instrument validity
and the standardization of data
collection.
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Costing Psychiatric Hospitals 1 4
and Psychiatric Wards in General
Hospitals
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Abstract

Costing psychiatric hospitals was initially the main interest of accountants
and hospital managers because it targets cost-saving issues. Health
Economics emerged while psychiatric deinstitutionalization was in prog-
ress, shifting from hospitals to a community mental healthcare model.
This triggered multiple studies comparing costs between hospitals and
community services. However, methods for estimating psychiatric hospi-
tal costs have been rarely described in these studies. A top-down approach
has been the method most used for estimating costs in psychiatric hospi-
tals, because many of these costing exercises are aimed accounting goals.
On the other hand, with the emergence of Health Economics, allowing the
comparison of costs and benefits among multiple models of care, a bot-
tom-up approach became the most recommended method for costing ser-
vices because individual variations in costs depend on the user’s profile
and other factors. There are three main categories for estimating hospital
costs: capital costs (including land, buildings, and equipment), “hotel”
costs (support services, overhead, consumables, and human resources),
and treatment costs (clinical staff, medication, laboratory tests, and imag-
ing). The first step is to accurately describe the hospital in order to identify
components of costs and to decide how data will be collected. Estimating
a unit costs might be complex in some activities that share costs or in joint
production costs because professionals can work in more than one ward.
Double counting should be carefully avoided. This chapter ends with an
example of costing psychiatric hospitals in Brazil using top-down and
bottom-up approaches.
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Key Points Summary

* Top-down and bottom-up approaches in
costing psychiatric hospitals

e Steps for costing psychiatric hospitals

¢ Direct health costs, nonhealth costs, and
capital costs

e Components of costs and estimating
unit costs

e Example of costing a psychiatric hospi-
tal: the case of Complexo Hospitalar do
Juquery in Brazil.

14.1 Introduction

High hospital costs and the emergence of new
technologies triggered the development of Health
Economics in the 1950s in the United States [1].
Health Economics methods were initially applied
to help hospital managers optimize resources [2]
(see Chap. 1). At that time, these methods were
not driven by the welfare principles of economics,
but rather were oriented towards saving costs [2].
The increase in health costs, especially in hospital
settings because of their high level of complexity
and the availability of new, expensive treatments,
has contributed to the development of Health
Economics and the use of its principles to guide
resource allocation in health policies. From a his-
torical perspective, the birth of Health Economics
occurred simultaneously with the closure of psy-
chiatric hospitals in high-income countries. After
the 1950s, new treatments allowed individuals to
receive care in outpatient services rather than
staying in hospitals for long periods.

The shift from a hospital-based model of care
to community-based care challenged public poli-
cies in terms of allocating resources for both
models of care during the transition period [3, 4].
Public health budgets were allocated mainly to
hospitals (50-80% of health budgets), and the
majority of the health workforce was placed in
hospitals [5, 6]. Similarly, psychiatric hospitals
accounted for almost the entire budget (85-90%)
for mental health, and after World War II, with
the closure of psychiatric hospitals during dein-

stitutionalization in the United Kingdom, hospi-
tal costs increased fourfold. In addition, the
pattern of hospital costs changed over this period,
showing an extensive increase in staff costs [7].
Several costing studies have emerged comparing
hospital and community care costs [2, 8—10].

However, methods for costing hospitals
needed to be adapted to another model of care
[11]. Notwithstanding the reduction in costs with
the closure of psychiatric hospitals, other sectors
incurred other costs as a result, such as higher
costs for criminal justice, prison, unemployment,
health benefits, and accommodation [7]. While
costing methods for hospitals were mainly used
for accounting purposes [11], the expansion of
health services to the community raised ques-
tions of resource allocation based on heath priori-
ties and equity issues [12, 13] (see Chap. 10).

Despite the availability of several costing manu-
als, costing methods in economic evaluation, mainly
regarding hospitals, are rarely reported accurately
[11, 14-18]. Accountants use a top-down approach,
but in economic evaluations, the bottom-up
approach is preferable. One method recommended
for such purposes is active-based costing (ABC), in
which microcosting is based on the sum of all activ-
ities necessary to deliver services to inpatients
(including staff, drug, consumable, capital, equip-
ment, and hospital infrastructure costs) [11].

The methods used in the literature for costing
hospitals vary considerably, leading to different
values for unit costs. For instance, Javi et al. [19]
compared traditional accounting methods using a
top-down approach and the ABC method for
costing hospital unit costs, demonstrating that the
unit costs estimated using ABC was U$50 higher
than traditional accounting estimations. In this
chapter we raise the main methodological issues
regarding psychiatric hospital costing, and we
illustrate step by step the costing process using
costing for one psychiatric unit in a tertiary hos-
pital in the State of Sao Paulo.

14.2 Costing Psychiatric Hospitals

At least three main types of psychiatric facilities
exist: psychiatric hospitals, acute psychiatric
wards in general hospitals, and specialized wards
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or a psychiatric building attached to tertiary
hospitals. Psychiatric hospitals usually comprise
one independent building, providing 100 or more
beds, with the goals to treat and to provide reha-
bilitation interventions for patients with chronic
mental disorders and a moderate or high level of
disability. The majority of these inpatients are
physically healthy, and psychiatrists and nurses
are the main staff in the service, whereas general
practitioners are called on an as-needed basis
only. These institutions have been progressively
closed during the deinstitutionalization process,
and a remarkable proportion of inpatients
remained hospitalized for a long period of time (1
year or more). An acute psychiatric unit in a gen-
eral hospital comprises a few psychiatric beds
given to patients with physical and mental health-
care needs and with acute episodes such as psy-
chosis, suicide attempts, depression with
psychotic symptoms, alcohol and drug depen-
dence, severe bipolar disorders, and psychiatric
episodes secondary to other medical diseases.
Inpatients in this type of unit require intensive
care both from mental healthcare teams and from
other medical specialties, and hospitalizations
are short. These inpatients consume more
resources from the general hospital compared
with psychiatric hospital services in terms of lab
tests, imaging, and other procedures. The third
type is a mix of psychiatric care between both
psychiatric hospitals and general hospitals and
varies in terms of user profiles, symptom severity,
length of stay, and the service’s goals.

The distinction among types of hospitals is
important because the costs per patient or estima-
tion of the units of costs are not equal. When
using data from one hospital diary for an eco-
nomic evaluation, it is important to consider
which type of hospital it is because the same unit
costs is not appropriate for all psychiatric hospi-
talizations. Complexity, quality, size, and avail-
able resources vary enormously among hospitals
[20].Economic evaluations usually focus on the
individual variation of costs, and depending on
the goal of the study, hotel costs might not be
included. However, opportunity costs are essen-
tial in economic evaluations, and in this regard,
hotel costs, capital costs, and equipment costs are
included. Costing psychiatric hospitals requires

some particular goals, and depending on these,
methods for costing may be different (Box 14.1).

In this chapter we focus on costing the main
components of a psychiatric hospital and a psy-
chiatric ward in a general hospital. We divide the
costing process into five main steps: description
of the hospital, identification of cost components,
measurement of items consumed, choice and
estimation of units costs, and estimation of total
ward costs.

14.2.1 Description of the Hospital

Hospitals vary in the degree of complexity and
amount of resources; for this reason, it is crucial
to understand how a hospital works, what ser-
vices are delivered, and which professionals are
involved in providing those services [20]. Also, it
is necessary to verify the quality and the level of
detail of information available (databases, regis-
ters, records, billing systems, and cost centers).
After defining the perspective, the goal, and the
time horizon, the first step in costing is to visit the
hospital in order to observe how processes are

Box 14.1 Goals for Costing Psychiatric
Hospitals

e Accounting’s goals

e Economic evaluation comparing inter-
ventions outside hospitals

e Economic evaluation comparing pro-
grams or packages of care exclusively in
hospitals

* Comparison of unit costs using different
methods

e Comparison of costs among hospitals
and community services

e Comparison of hospital costs according
to the type of diagnosis and patients’
profiles

e Comparison of costs among different
levels of hospital complexity

e Exploration of the factors influencing
hospital costs
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Box 14.2 Description of the Hospital

What capital and equipment are available?

Building (rented?), size, land, equipment,

specialties and wards, number of beds,

complexity (secondary, tertiary)

How  are  hospitals  organized?
Organizational sectors: departments, cost
centers, funding sources

Which interventions are delivered?
(e.g., clinical, surgery, obstetric, pediatric,
emergency, oncology, transplant units)

Which interventions are available? (e.g.,
medication, liaison team consultants, phys-
iotherapy, occupational therapy, psychologi-
cal treatment, social support, laboratory
tests, imaging, surgery, electroconvulsive
therapy). Are all procedures done in the
hospital?

Is there any outpatient or day hospital
care facilities affiliated with the hospital
that provide mixed services to users?

Who is eligible for this service? Is the
hospital oriented/targeted toward specific
users?

Treatment staff (human resources):

* Do professionals work in one or more
units?

e In which activities are professionals
involved? (joint activities?) (descrip-
tion, length of time, eligibility)

* Are clinical staff involved in nonclinical
activities (e.g., teaching)?

e Which interventions are delivered?

 Salaries and career paths

Nontreatment staff (human resources):

e Support services provided by third par-
ties? (e.g., cleaning, laundry, nutrition,
pharmacy, laboratories, trash services,
security, reception)

*  Which professionals are involved?

* Management and financial activities
(overhead)

Utilities (telephone, electricity, water,
gas)

Medication, exams, and other treatment
procedures

Consumables
Transportation (ambulances)
Overhead
*  Which components comprise overhead?
e How does it work?
e Which proportion of overhead costs is
addressed to each unit or ward?

run and to take notes on all relevant characteris-
tics [21] (Box 14.2). Box 14.2 outlines examples
of relevant information for hospital characteriza-
tions that should be collected in order to plan
which cost components should be measured in
the costing process. It is important to identify
more relevant activities and sectors, whether sec-
tors share costs, and how sectors are related (joint
production) and consume resources [2, 22, 23].
Two main categories of costs are usually mea-
sured: one related to health treatment and patients
(medication, clinical staff, exams/tests, surgery,
nursing care), and another related to hospital
operation (e.g., supporting services, pharmacy,
laboratories, cost centers, maintenance, manage-
ment, and overhead).The former are commonly
called “direct health costs” and the latter are
called “nonhealth direct costs” or “indirect costs.”
To distinguish indirect costs in hospitals and indi-
rect costs resulting from lost productivity, in this
chapter we use direct nonhealth costs or nontreat-
ment costs.

14.2.2 Components of Costs

Cost components vary according to the type of
service, the perspective of the study, and patients’
profiles. Three main cost categories exist in hos-
pitals: direct health costs, capital costs, and direct
nonhealth costs (revenue costs) [17, 23, 24] (see
Box 14.3).

It is important to note that, depending on the
inpatient profiles, the consumption of resources
varies, and for this reason the choice of compo-
nent used to measure costs should consider the
relevance of resources for each group of inpa-
tients or for a particular hospital unit. For
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Box 14.3 Components of Costs
of Psychiatric Hospitals and Psychiatric
Units in General Hospitals
a. Direct health costs

Psychiatric ward

Clinical staff (doctors, nurses, occupa-
tional therapists, psychologists, nurse
assistants, social workers)

Nonpsychiatric ward

Clinical staff (nonpsychiatrist doctors,
nurses, physiotherapists, nurse assistants,
social workers).

Procedures

Medication, lab tests, imaging, psycho-
social interventions, surgical interventions
and prostheses
b. Direct nonhealth costs (revenue costs)

Support services (pharmacy, steriliza-
tion, laboratory, laundry, housekeeping,
security, nutrition, waste management,
storage, archives, reception, communica-
tion, informatics)

Utilities  (electricity,
telephone)

Professional training

Consumables

Overhead (management, maintenance,
clerical staff)

Transportation
c. Capital costs

Building, land

Equipment and furniture

Vehicles, ambulances

water, gas,

instance, the majority of inpatients hospitalized
in a psychiatric unit does not consume a large
proportion of exams, surgeries, and other medical
procedures. Except for some acute cases, the
main resources consumed by these patients are
medications, doctor visits, mental health team
visits, and some exams. Therefore, compared
with the other units of a general hospital, the pat-
tern of resource consumption in the psychiatric
unit is lower. Allocation methods for estimating
costs of support services should take this pattern
into account.

Considering inpatients with chronic psychiat-
ric disorders and without clinical comorbidities,
nonhealth costs and capital costs might not vary;
in that case a top-down approach (average costs)
is acceptable. Some countries implemented
diagnosis-related group (DRG) systems to
address inpatients with the same diagnosis and
similar patterns of resource consumption; in this
system, reimbursements are paid according to
disease costing. Units of costs can be derived
from diagnosis-related groups, especially for
accounting purposes. However, some cases exist
in which comorbidities occur between psychiat-
ric and clinical diseases; then the consumption of
resources might vary considerably. In economic
evaluations, it is important to assess these varia-
tions among individuals and use long-term mar-
ginal opportunity costs [7]. Capital costs and
informal care and out-of-pocket expenditures are
examples of opportunity costs, and they should
be considered depending on the study
perspective.

14.2.3 Unit Costs and Service
Consumption Measurement

Unit costs are estimated depending on the chosen
costing method. The top-down approach is used
when there is low variability in the consumption
of resources among inpatients. In the case of psy-
chiatric hospitalizations, a top-down approach
can be used for estimating unit costs for fixed
costs (support services, utilities, overhead). Fixed
costs are described as unrelated to users’ con-
sumption; for instance, utilities would be similar
with 85% or with 95% of beds occupied (see
Chap. 2). For those variable costs, the bottom-up
approach is recommended, as is assessing all
individual variation (e.g., medication, treatment
staff, interventions, exams) [14, 25] (Table 14.1).
In the case of multiple comorbidities between
mental and physical diseases, it may be necessary
to use a bottom-up approach to cost the majority
of cost components. The most expensive compo-
nents of costs in a hospital are human resources
(usually, over 50-60% of hospital expenses) and,
in some cases, medical technologies [3].
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Table 14.1 Bottom-up approach for costing variable costs (psychiatric treatment)

Cost component Costing items

Medical consultation

Psychosocial consultation

Staff + medical equipment

Occupational therapists/psychologists

Unit costs

Visit (minutes, hours per
patient)
Sessions per patient (hours

(individual/group) paid per minute or per
hour)
Medication Pills Per pill
Lab tests Staff + medical equipment + consumables Per test

Electroconvulsive therapy

Staff (psychiatrist, nurse assistant, anesthetist)

Per session

+ medication + equipment + consumables +

special room use

Social worker assistance (patient and
family)

Measurement of Unit Costs
Using a Top-Down Approach
The top-down approach is used to estimate aver-
age costs; that is, it assumes no variability in the
consumption of resources among subjects.
However, in a hospital setting, this is not so
straightforward, because wards and units do not
consume resources in the same way. For instance,
emergency departments, surgery rooms, and psy-
chiatric wards vary on the amount of cleaning
required. The choice to estimate cleaning cost per
square meters might not correspond to real use.
On the other hand, if a third-party service is hired
and the unit costs is determined by square meters
in the commercial agreement, then it is better to
use it. Therefore, for each support service, it is
necessary to know the total consumption of a ser-
vice in the hospital and to decide whether
resources allocated are proportional to the size,
the number of beds, and the pattern of consump-
tion, or whether they are approximately similar.
This decision depends on the data available and
on the organizational complexity of the hospital,
whether units have autonomy to control their
expenses or whether they share financial manage-
ment for the entire hospital. Once resource con-
sumption is measured by ward and sector, the
unit costs per bed or patient per day can be mea-
sured. Partial patient-day costs comprise these
“fixed costs” (the “hotel” component). One of the
most complex decisions is the method for appor-
tioning joint costs and overhead [26]. Estimating
these costs varies across studies in terms of defi-

14.2.3.1

Social worker (time used) + telephone use +
consumables + specific room use

Per minute or hour

nition, components, and method of allocation
[26, 27]. Some studies include support services
in overhead costs, whereas others consider only
management and clerical sectors as overhead.
Most important is to identify which services are
used in a psychiatric ward and then classify each
service accordingly. There is no consensus on the
best allocation method for estimating nonhealth
costs. Of note, it is necessary to be alert for dou-
ble counting and for sharing spaces, activities,
and human resources (e.g., anesthesia rooms,
waiting rooms for exams, and nurses working in
different sectors).

14.2.3.2 Unit Costs Using
a Bottom-Up Approach

Depending on the study, the goal might focus on
the marginal costs according to inpatient profiles.
In this case it is crucial to use a bottom-up
approach to estimate all variable costs per patient.
While using top-down approach it is possible to
know how much, on average, inpatients cost a
hospital (provider perspective), but in economic
evaluation the goal is to measure benefits from
one set of interventions and programs and deter-
mine how their costs vary. For instance, an inpa-
tient with schizophrenia refractory to treatment
may require a different set of interventions and
resources than a patient with non—treatment-
refractory schizophrenia. To treat these patients,
Clozapine, for example requires recurrent blood
testing. Similarly, an inpatient with a manic epi-
sode (bipolar disorder) would require successive
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blood tests for measuring serum levels of lithium
and anticonvulsants. Other factors can also affect
the consumption of resources and costs per
patient, such as age, sex, physical comorbidity,
diagnosis, and duration of hospitalization.

14.2.4 Estimating Direct Costs
of a Psychiatric Ward or
Psychiatric Hospital

In the case of a psychiatric hospital, estimating
costs is easier because there are no shared costs
involved. There is a fixed cost per bed per day
related to overhead and support services, and
variable costs related to individual consumption
of health interventions and care. Thus costs per
patient are the sum of daily variable and fixed
costs. On the other hand, it is possible to estimate
the average costs per bed per day for accounting
and reimbursement goals.

However, estimating costs of psychiatric wards
in a general hospital is much more complex. For
accounting goals, it is possible to estimate all
costs involved in a psychiatric ward, divided by
the number of beds and occupancy rate (usually
85%). However, in an economic evaluation, mar-
ginal analysis should be preferred and all efforts
should be made to estimate individual variation.
Moreover, capital costs and equipment should be
computed in the cost analysis.

14.3 Costing a Psychiatric
Hospital Attached
to a Tertiary Hospital
in the State of Sao Paulo,
Brazil: Steps and Challenges
for Estimating Costs

In this chapter we describe one study carried out
in the city of Franco da Rocha, located in the State
of Sao Paulo, as an example exercise for estimat-
ing costs of a psychiatric unit in a tertiary general
hospital (Complexo Hospitalar do Juquery).

14.3.1 Description of Complexo
Hospitalar do Juqueri

The Complexo Hospitalar do Juqueri is a public
service financed by the government of the State
of Sdo Paulo and is located in the city of Franco
da Rocha (population 150,000 inhabitants). This
hospital has a historical background: it was cre-
ated a century ago, and it has been considered a
heritage site in the city. The land on which the
buildings comprising the hospital sit comprises
1,500,000 m? and include a mental health (psy-
chiatric) building, the general hospital and obstet-
rics building, and the women’s healthcare
outpatient service. Before the deinstitutionaliza-
tion process, this hospital was an asylum for the
long-term hospitalization of 18,000 inpatients
with mental disorders, and currently there are
128 psychiatric beds. The human resource team
comprises public servants with tenured jobs. The
psychiatric building is described in Table 14.2.

14.3.2 Components of Costs

Deciding to include components of costs depends
on the goal and perspective of the study. If the
goal is to have average costs per bed per day, all
costs incurred in services outside the hospital are
not taken into account (for instance, if inpatients
need to be transported to other services for imag-
ing, outpatient care, and other procedures).
However, if the goal is to verify the costs per
patient, individual variation in the consumption of
resources should be taken into account; in this
case, imaging and outpatient care are included.
Similarly, if the goal is to compare a group of
inpatients or programs in the same hospital, then
marginal costs should be estimated but fixed costs
do not need to be considered. In economic evalu-
ation, marginal costs are usually paramount.
Moreover, the choice of the unit costs depends
on the goal of the study (e.g., cost per bed per
day, cost per inpatient per ay), and methods for
estimating units of costs would vary (Table 14.3).
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Table 14.2 Description of the psychiatric unit

Structure
How is the service organized?

What is the main service goal?

Who is eligible for this service?

Funding
Capital costs
Building

Equipment

How does the service work?

Which services are delivered?
(Description of intervention process,
professionals involved, length of time on
average)

Which professionals are involved?

Revenue costs (resources and
expenditures)

Which components are necessary to
maintain service operation?

The psychiatric unit comprises six pavilions of 795 m? each, with a total
of 150 beds. Each module comprises 25 beds, a canteen, a nurses’ room,
a mental health team room, five toilets, a doctor’s office, and a TV room.
The total occupied area is 10,546 m>.

The process of closing beds is still in progress, and rehabilitation
programs are offered in order to prepare inpatients for living outside the
hospital in residential services.

The mean duration of hospitalization is 35 years, and 128 inpatients still
live there; they have a mean age of 68 years, are mostly single and
illiterate; 75% have schizophrenia disorder and 20% have a mental
retardation diagnosis.

It is financed by the government of the State of Sao Paulo.

It is a centenary historical building and its characteristics are different
from other psychiatric hospitals existing in the state. It is located in
isolated area of the city.

It includes various items: furniture and devices (coach, beds, table,
chairs, shelves, wardrobe, wheelchair, TV), and medical equipment for
emergency care and physical examinations.

Inpatients live in the hospital; some of them have good level of autonomy
to leave alone to shop and for leisure and other activities. Others get out
of the hospital with a health team (nurse assistant). There are workshops,
tours outside the hospital, and leisure and cultural events (e.g.,
museums). All inpatients receive mental healthcare according to their
needs, but there is a minimum of visits and activities with the mental
health team (see next item).

Psychiatrist visit (30 min, weekly), medical doctor visit (30 min,
monthly), individual psychological visit (30 min, two to eight monthly),
social worker assistance (30 min, individual sessions, one to three
monthly), individual sessions with occupational therapists (30-min
sessions, zero to three monthly), nurse assistance (30 min of individual
assistance, two to three sessions, monthly), nurse assistants (30-min
individual procedures once a day), medication.

Some inpatients leave the hospital for outpatient visits with
nonpsychiatrist doctors and tests (on average, three patients per month
receive outpatient care), with an average of two or three exams per
month; 22% of patients use transportation into and out of the city.
Seven psychiatrists, 3 medical doctors, 19 nurses, 184 nurse assistant
(day/night), 5 psychologists, 2 occupational therapists, 1 social worker.
There are 41 Human Resources (clinical + administrative) employees.

Agreement with third-party services: nutrition, housekeeping, laundry,
security, waste. All these services and expenditures were managed
directly by psychiatric unit (costs center).

Consumables (clothes and hygiene supplies) are only for psychiatric
inpatients.

Overhead (pharmacy, transportation, supplies, communication, people
management, administrative and financial sectors, maintenance) is shared
with other hospital units.
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Table 14.3 Components of costs of a psychiatric unit

Direct health costs Psychiatrists

Other medical doctors
Psychologists
Occupational therapists
Social worker

Psychiatric nurses
Psychiatric nurses assistant
Medication

Labs tests and imaging
(outside hospital)
Outpatient care (outside
hospital)

Nutrition

Laundry

Housekeeping

Direct nonhealth costs

Waste service
Security
Consumables and supplies

Management and
administration

Shared services with
other units of hospital
(overhead)

Human resources not related
directly with health treatment

Pharmacy
Communication, informatics
Transportation
Utilities
Capital and equipment

14.3.3 Measurement of Resource
Consumption and Estimation
of Unit Costs

The measurement of resources depends on the
goal of the study and on how unit costs are esti-
mated. For instance, if the goal is to know aver-
age medication costs per day, data would be
extracted based on the total costs of medication
consumed for one period of time and divided per
bed per day. In this case it is assumed that all
inpatients take the same amount of medication,
but that is not true. The average costs per bed per
day is interesting for reimbursement goals; for
instance, the national government in Brazil pays
reimbursement by a tenth of the true cost for a
psychiatric bed per day. Therefore, the top-down
approach can be used for the majority of compo-
nent of costs. However, in economic evaluation it

is important to assess how inpatients vary in
terms of consumption of resources. Therefore the
bottom-up approach can be used mainly for direct
health costs.

To use the bottom-up approach, it is necessary
to describe in detail each activity and interven-
tion available to inpatients. The first step is to
observe the routine in the hospital, such as how
long it takes professionals to deliver individual or
group interventions (Table 14.2). For instance, if
all inpatients have at least 30 min of contact with
a psychiatrist each week, then the unit of cost can
be estimated by calculating the psychiatrist’s
costs per minute multiplied by 30 min for one
visit. The unit of cost for medication in this case
would be the cost per pill, and through detailed
individual data collection it is possible to verify
the number of pills each inpatient takes per day.

We chose to describe the costs per bed per day
including three categories of components of
costs: direct health costs, “hotel costs” and capi-
tal costs.

Estimation of “Hotel Costs”

and Overhead

These costs comprise support services (laundry,
nutrition, security, waste service, housekeeping),
utilities, consumables and medical supplies, over-
head (financial and administrative sectors, phar-
macy, storage, records, communication and
informatics sectors, transport), and non—clinical
professionals working exclusively for the psychi-
atric unit. Support services were delivered through
third-party agreements, and we used the unit costs
for each service to estimate the average costs per
bed (Table 14.4). Overhead was estimated using
proportional method allocation [2]. In this case,
we considered three main categories in the struc-
ture of the entire hospital: the psychiatric unit, the
general hospital, and outpatient care for women.
We allocated 30% of total overhead costs to the
psychiatric unit, 50% to the general hospital, and
20% to outpatient care. The total overhead for 180
days was BRL$3,274,697.40; of this, 30%
(BRL$982,409.22) was allocated to the psychiat-
ric unit. This cost was divided by 180 days and by
128 beds, resulting in overhead costs per bed
(Table 14.4).

14.3.3.1
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14.3.3.2 Capital Costs and Equipment
Because the Complexo Hospitalar do Juquery is a
centenary institution and has heritage buildings,
it was very difficult to estimate its costs. Also, it
is located outside the city of Franco da Rocha,
and the current price of similar land is not equiva-
lent to its value. There is also a stigma related to
the era of psychiatric institutionalization, in
which this hospital functioned. Buildings used as
psychiatric hospitals have been reported as hav-
ing low opportunity costs because of the age of
such buildings, their poor maintenance condi-
tions, and few opportunities for alternative uses.
The land on which the hospital site may be valu-
able if it can be used for an alternative purpose or
if land prices in the neighborhood are high per
square meter. However, such hospitals are usu-
ally located in isolated areas, and it might be that
land in these areas is not valuable [28]. The
Complexo Hospitalar do Juqueri is in the prog-
ress of closing, and it is not known whether this
building will be used in the future for other pur-
poses. Maintenance costs were not available as a
separate item, and it was very challenging to esti-
mate them; for this reason, we included them in
overhead costs, though they are usually included
as capital costs.

All equipment was purchased in 2013
(BRL$337,459.00), and we used the equivalent
annual annuity to estimate equipment costs for

Table 14.4 Unit costs of “hotel costs” per bed per day

2015, using a discount rate of 5% and a lifetime
use of 5 years in the following equation :

EAA=r(NPV)/(1+r)"

where EAA is the equivalent annual annuity, 7 is
the discount rate, and n is the lifetime use in
years, and NPV is the net present value.

The equivalent annual costs  were
BRL$77,944.52, that is, BRL$1.67/bed/day.
Equipment costs are estimated based on the costs
for acquiring the equipment (obtained from a
hospital manager) or, when these data were
absent, the market price of similar equipment.
Equipment costs can be divided by bed, under the
assumption of all patients use them equally,
though this is not true. In the case of a psychiatric
unit, few pieces of medical equipment were avail-
able and furniture, rooms, and offices were used
similarly among patients. Because the mainte-
nance cost for each piece of equipment was not
available, we included maintenance costs in the
overhead costs, though these are expected to be
added to equipment capital costs.

14.3.3.3 Treatment Costs

Treatment costs vary from one patient to another,
and a bottom-up approach is recommended.
Treatment costs include clinical staff, medica-
tion, lab tests/exams, and all interventions related

Total costs Costs per bed
(BRLS$) per day (BRLS)
Unit costs Description over 180 days in 2015 (n=128)
Human resources All nonclinical professionals working 623,246.58 27.05
(nonclinical staff) exclusively for the psychiatric unit
Consumables Clothes, bed sets, personal care and hygiene 83,298.52 3.61
products
Overhead Human resources not working in the 982,409.22 42.63
psychiatric unit: using proportional allocation,
40% of costs are allocated to the psychiatric
unit
Nutrition One food package (six meals per bed per day) 705,918.78 30.63
Laundry Kilograms (6 kg per inpatient day) 349,800.00 15.16
Housekeeping Square meters (10,546 m?) 1,120,806.90 48.64
Security Security checkpoint 394,300.56 17.11
Waste service Kilograms 48,895.56 2.20
Total 4,308,676.12 187.01
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directly to an individual’s treatment. It is impor-
tant to pay attention to double counting; some
items might be counted as hotel costs and at the
same time might be identified as treatment costs.
For instance, transportation is included in hotel
costs or in overhead costs, and if a patient uses
transport for external exams that is included in
the treatment costs, it should be not computed in
hotel costs because it was already counted. In our
study, we used both top-down and bottom-up
approaches to estimate treatment costs.

Using the top-down, approach we included all
clinical staff and medication to estimate costs per
bed per day, that is, average costs. We used the
bottom-up approach for 122 inpatients and
included tests and imaging and all treatments
done outside the hospital. In this case, we
included transportation costs and discounted
those from hotel costs to avoid double counting.
Our goal was to estimate costs per patient per
day, that is, marginal costs. To estimate clinical
human resources costs per bed, we verified total
costs per professional category (psychiatrist, psy-
chologist, occupational therapist, social worker,
nurse, nurse assistant) and the total working
hours over 180 days, and then divided those by
180 days and by 128 beds, resulting unit costs per
bed per day. Medication was estimated using the
same approach, resulting in average costs per bed
per day (see Table 14.6). These results are useful
to discuss in terms of national policy, because the
federal government in Brazil reimburses one-

tenth of real costs per bed per day. As observed in
Tables 14.4 and 14.5, treatment costs accounted
for 49% of total costs of each diary.

Using the bottom-up approach, we estimated
all activities and treatments delivered for each
patient (n = 122). For instance, we determined
that one psychiatric visit lasts, on average, 30
min; then we estimated how many psychiatrist
visits each patient received during 180 days in
2015. We used the unit of cost per minute (derived
by dividing the total salaries, including tax and
subsides, received during the period by the total
number of working hours) [25]. We repeated this
estimation for each category (Table 14.2).
Medication costs were estimated based on the
quantity of pills used by each patient, and the unit
costs for each medication was obtained from the
hospital manager.

Of note, it is important to verify whether pro-
fessionals share activities in different units in
order to avoid overestimating costs. Similarly,
some professionals perform additional nonclini-
cal activities, such as teaching and supervising;
therefore, the unit costs should be estimated
based on the time spent on clinical activities
when using the bottom-up approach. Costing is a
time-consuming process and should be accurate,
transparent, and detailed according to the study
goals, study perspective, and feasibility of data
collection. Last but not least, reporting costs
should be detailed in terms of estimating the unit
costs for each cost component.

Table 14.5 Unit costs of clinical staff per hour (top-down approach)

Working hours
per professional

Quantity over 180 days

Psychiatrists 7 480
Doctors (other 3 480
specialties)

Psychologists 720
Social workers 720
Occupational 720
therapists

Nurses 19 720
Nurse assistants 184 720

Total working

hours (180 Total costs (salaries)  Unit of cost
days) over 180 days (BRLS$) (hour) BRL
3360 347,815.68 103.51
1440 113,403.96 78.75
3600 118,215.30 32.82
2160 67,169.88 31.09
1440 45,985.92 31.93
13,680 534,340.80 39.06
129,600 2,968,026.72 22.90
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Table 14.6 Treatment costs per bed per day (top-down 3.
approach)
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Abstract

This chapter briefly reviews community mental health services costs and the
key methodological points regarding their costing methods. Because of the
diversity in the structure of and interventions delivered among community
mental health services, it is paramount to identify the components of costs for
each service. Comparability across cost studies depends on at least four main
issues: the study perspective, the time horizon, the type of service/subject’s
profile, and the data source. We present one example of costing community
mental health services using data from a Brazilian study of costing a center of
psychosocial care (CAPS) in the State of Sdo Paulo.

15.1 Introduction
Key Points Summary
The implementation of community-based mental

e T f i 1 health
ypes of community mental healt healthcare in low- and middle-income countries has

services . .o
s . begun in the past two decades [1-4], though in high-
e Variation in community mental health . .
income countries it started a half century ago [5-8].
care costs . .
. . Before this reform in mental healthcare, treatments
e Costing community mental health .. . . o .
services were administered exclusively in psychiatric hospi-

tals. Progressively, mental health budgets were
reoriented from hospitals to community mental
health services, though extensive debate comparing
costs between these two models of care has occurred
to date [5, 6, 8—10]. Community mental health ser-
P. Becker (I0)  D. Razzouk vices comprise a network of services available in
Centre of Economic Mental Health, Department of communities and are addressed to promoting the
Psychiatry, Universidade Federal de Sao Paulo, recovery of people with mental disorders [8, 11-13].
Rua Borges Lagoa 570, 1° andar, 04038-000 Sao These service principles are based on a humanistic
Paulo, Brazil .

approach to care; on the efficiency and cost-
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e Unit costs
e Example of costing one community
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according to an individual’s profile, needs, and con-
text; and on combatting stigma against mental disor-
ders [2]. Moreover, these services were designed to
be placed in users’ communities and outside hospital
territories, and to offer a variety of specialized and
multidisciplinary interventions and programs ori-
ented toward rehabilitation and social inclusion [1].

Community mental health services vary both in
options for care and in how they are defined
according to the local social and political contexts
[12] (see Box 15.1). However, these services aim
at effectiveness and the optimal use of scarce
resources [14] , especially in low- and middle-
income countries. The complexity and variety of
such services hinder comparability across differ-
ent settings, and for this reason, systematic eco-
nomic evaluations are needed. Therefore,
answering the question of whether costs for com-
munity mental health services are higher or lower
than those for psychiatric hospitals depends on
which services and health system are being com-
pared [5, 15, 16]. It is important to bear in mind
that hospitals (see Chap. 14) deliver to patients
complex and diverse services that are not available
from only one community mental health service.
When comparing models of care it is important to
include in cost analyses all services provided in
the community (outpatient care, accommodation,
emergency visits, housing, informal care, and
other programs) [12, 16-18].

Box 15.1 Types of Community Mental
Health Care
Residential facilities

e Independent houses
e Full-time residential facilities
e Nursing homes

Outpatient care

e Ambulatory
e Community mental health centers

(continued)

Box 15.1 (continued)

e Specialized programs (e.g., addiction,
autism, early intervention for psychosis,
supported employment)

* Recovery and psychosocial rehabilita-
tion centers

Outreach services
e Assertive community treatment teams
Primary care

e Community mental health teams (super-
vision for general practitioners)

Nonhospital emergency unit

e Crisis houses
e Acute day hospitals

Community social centers

e Sheltered
activities

e Work placement

e Clubhouses

e Leisure and sport centers

workshops and  social

Inpatient care

* Psychiatric ward in a general hospital
e Liaison with mental health team

Self-help groups

This chapter addresses the main methodological
issues regarding costing of community mental health
services, focusing on outpatient care. We present the
steps for costing a community mental health center
oriented toward patients with alcohol and drug addic-
tion as an example of a costing exercise. For didactic
reasons, costing residential facilities is discussed in
Chap. 16, though they are part of community mental
health services.
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15.2 How Community Mental
Health Services Costs Vary

in the Literature

Costing community mental health services is chal-
lenging because of the diversity of services, the
complexity of interventions, the lack of transpar-
ency and availability of cost data, and other meth-
odological constraints [19, 20]. Costing studies
vary mainly in terms of goals, study perspective,
time horizon, components of costs, methods for
estimating unit costs, measurement approaches,
and sample characteristics. Box 15.2 outlines
some examples in which goals of costing mental
health services vary according to different per-
spectives. Costing is useful to evaluate interven-
tions, programs, services, and policies through
economic evaluation and cost-analysis studies.
Most importantly, the evaluation of community
mental health services should not be restricted to
costing one service. Instead, it is crucial to assess
consumption of community mental health services
throughout the entire health system because costs
can decrease for one service and, as an indirect
consequence, increase for another service (the
spillover effect). In addition, in mental healthcare,
other nonhealth services should be included in the
analysis, such as criminal justice and educa-
tional and social services, depending on the rele-
vance of such services for integrated mental
healthcare and users’ diagnoses, because the spill-
over effect also occurs in nonhealth services [16,
21, 22]. Health economists have not reached a
consensus regarding the inclusion of productive
costs, informal care, and patients’ out-of-pocket
expenditures in economic evaluations, though
adopting and implementing new mental health
polices or programs contributes to cost variation in
health and nonhealth sectors [18, 22, 23].
Community mental health services and psychi-
atric hospitals have been compared [10, 24-32];
these comparisons look at different types of the
same service (such as a residential service) [24,
25] and different packages of care (for instance,
current treatment versus assertive community
treatment for psychosis) [31, 33] (see Box 15.2).
The former are usually reported in the literature

Box 15.2 Costing Study Goals

According to Different Perspectives

Payer/health provider perspective (only

one service)

* Accounting goals (financial health
management)

e Planning service expansion

e Comparison of health service consump-
tion costs among users

* Cost-saving studies

National or regional public health
perspective

e Comparison of healthcare consumption
costs according to users’ profiles and
diagnoses

e Cost-effectiveness studies (costs for
interventions, programs, and packages
of care)

e Comparison of mental health service
costs according to modality of care (e.g.,
different types of residential facilities;
hospital versus community mental
health services)

e Comparison of unit costs by service and
region

e Cost analysis studies exploring factors
affecting health services costs

Societal perspective

e Cost-benefit studies analyzing the
effects of mental health policies (inclu-
sion of informal care, productivity, and
opportunity costs)

through cost analysis and cost-consequences stud-
ies, whereas packages of care has been compared
in clinical trials and cost-effectiveness studies [31,
33-35]. However, the description of costing meth-
ods and the estimation of units of costs are rarely
detailed in publications [14, 36, 37].
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15.2.1 Variation of Unit Costs

One of the most important factors related to cost
variations when comparing similar services is the
estimation of units of costs. A study in Australia
compared the unit costs for treatment per hour
among six child and adolescent mental health ser-
vices in different regions of the country and found
that the unit costs varied from $156 to $273 [38].
Similarly, the cost per episode varied significantly
among the six services, from $338 to $7076,
though the severity of mental symptoms explained
6% of the cost variance. Despite these data, user
differences were not the most relevant factor in
these cost variations; rather, service delivery fac-
tors seemed to be more relevant in this regard.

15.2.2 Variation of Treatment Costs
According to Different
Packages of Care and Services

One the biggest challenges in community mental
healthcare is to evaluate integrated care. Few stud-
ies exist of the effectiveness of community mental
health services [8, 39] and few studies take into
account costs [14, 14, 22, 33, 40-44] and cost-
effectiveness [5, 14, 16, 25, 39, 44-48].

One study in the United Kingdom evaluated costs
of 260 mental health service users receiving different
sets of integrated mental health services and interven-
tions in four centers in the north of England [22]. In
that study, all modalities of care were included (inpa-
tient, outpatient, community care, social care, pri-
mary care, accommodation, day occupation, user
expenditures). In this case higher costs were associ-
ated with services targeting users with more severe
symptoms, and lower costs were associated with
integrated services. Note that this study showed a
result opposite that of the Australian study because
the goals, methods, and components of costs were
completely different. Costs cannot be interpreted if
isolated from the purpose of the experiment and from
their methodological limitations. Another study in
Spain compared the costs of services used by 81 sub-
jects with schizophrenia disorders in two regions
with different levels of care over a 3-year follow-up
period: one with optimum services provision, and
another with minimum services provision [40]. In

that study, only direct health costs were taken into
account. The authors found that direct costs in the
former were 35% lower than those in the latter.

The most common studies regarding cost-
effectiveness in mental health evaluate a set of
interventions or specific programs, rather than ser-
vices. Hastrup and Aagaard [33] compared asser-
tive community treatment (ACT) with treatment
as usual through a cost-effectiveness clinical trial,
using a national public health provider perspective
in Denmark. ACT is delivered in community men-
tal health centers and encompasses a set of ser-
vices such as outpatient services, home visits,
crisis houses, 24-h hotline telephone services, sup-
ported employment programs, and day hospital
treatments, offering multiple interventions (multi-
family groups, social skills training groups). Using
a top-down approach for costing treatment per
person, they found ACT costs were lower
(DDK493,442) than control group costs
(DDK671,500). The mean total ACT costs were
DDK 178,058 lower over 4 years than were control
group costs, including costs for supportive hous-
ing over 2 years, though when excluding accom-
modation costs there was no significant difference
between the two groups. Costs in the ACT group
were higher for psychiatric outpatient care and
lower for inpatient care when compared with the
control group, showing a high probability of ACT
being cost-effective compared with treatment as
usual.

Despite some attempts by economic evaluations
to compare mental health programs and packages of
care, cost-saving studies are predominant and focus
on reducing costs rather than evaluating outcome
improvements. In this regard, a study conducted in
New York used a payer perspective to compare costs
between intensive community-based treatment and
assisted outpatient treatment among 255 volunteer
users with severe mental illness, with a 3-year fol-
low-up period [31]. Assisted outpatient treatment is
a court-ordered program of community-based men-
tal health services designed to improve outcomes for
persons with serious mental illness and a history of
repeated hospitalizations attributable to nonadher-
ence to treatment. This is an example of including
legal and criminal justice costs and health direct
costs. In this case, however, the outcome was hospi-
talization rate, and it is not necessarily related to bet-
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ter user outcomes. Health managers are usually
interested in saving costs, but an “outcome” in eco-
nomic evaluation should express users’ improve-
ments in mental health. Decreasing costs with
inpatient care does not necessarily mean saving
costs from a broader perspective if costs increase in
other health and nonhealth sectors, or even for
patients and families.

One particularly important issue for estimating
the cost-effectiveness of mental health services (or
programs) is related to the time horizon and follow-
up. Improvement in mental disorders outcomes can
last years, and in this regard the balance between
costs and effects can be unfavorable if better out-
comes do not occur over the short term. One inter-
esting example is one study of the TAPS Project
regarding costs of patients with severe mental disor-
ders who were discharged from hospitals and placed
in residential facilities [49]. The authors evaluated
outcomes and costs during a 5-year follow-up
period. No relevant clinical changes occurred in
terms of outcomes during 1 year of follow-up.
However, important improvements in social behav-
ior were observed after 5 years, resulting in costs
being reduced by 14%. Therefore, costs should be
measured taking into account the long-term time
horizon.

It is not the scope of this chapter to present a
systematic review of all studies on this topic, but
rather to alert the reader to methodological issues
related to methods of costing community mental
health services. In this regard, the examples men-
tioned above show variations in terms of goals,
time horizon, cost components, costing
approaches, service characteristics, and user pro-
files, among others.

15.3 Costing Community Mental
Health Services

In addition to the issues raised in the previous sec-
tion, the process of estimating costs requires at
least five steps (see Box 15.3). After defining the
goal of the study and its perspective, the first step
before collecting data for costs related to one ser-
vice is to identify all relevant components of costs

Box 15.3 Five Steps in Costing Mental
Health Services

1. Detailed description of service(s) or
program(s)
 Identification of component of costs
2. Choice of unit cost for each component
of costs and definition of its measure-
ment approach (top-down X bottom-up
approaches)
3. Measurement of the consumption for
each component of costs
e Prospective X retrospective
e Short-run versus long-run marginal
costs
e Inventories (bottom up) versus data-
base (top down)
e Sample eligibility
characteristics
» Reliable sources of information
4. Estimation of unit costs for each com-
ponent of costs
5. Cost analysis
e Estimation of capital costs
opportunity costs
e Estimation of revenue costs (average
costs)
e Estimation of overhead costs
e Estimation of health services con-
sumption (marginal costs)
e Estimation of users’ costs for treat-
ments (depending on perspective)
e Discount factor, interest rate, equiva-
lent annual costs
e Sum of direct, indirect (support ser-
vices, capital) and overhead costs
e Costs analysis and sensitivity
analyses

and

and

related to the service and according to perspective
of the study (see Table 15.1). In other words, it is
paramount to know the service and how it works in
terms of structure, resources, and delivery of pro-
cesses of care and interventions [16, 19, 20, 50].
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Table 15.1 Description of service, program, or package of care

Infrastructure

What is the service? (type, size, location, number of rooms, pharmacy,

reception, nurses’ room, emergency room, kitchen)

What is the main goal of the service? (outpatient care, residential facility,
program for specific disease)

Who is eligible for this service? (users’ characteristics)

Funding sources (public, private, charity, donations, insurance companies)

Capital costs (building and land costs). Rent can be used by a proxy for capital
costs (then it is not included in revenue costs)

Capital costs: equipment, vehicles

How does the service work?

Coverage, operation schedule, with/without emergency beds, links with other

services; number of visits per month

How is care delivered? (screening interviews, screening tests, individual visits,
group visits, domiciliary visits)

Which services are delivered?
(description of intervention
process, professionals involved,
length of time on average)

Psychiatrist visits, medication, psychotherapy, occupational therapy, laboratory
tests, nurse assistance, social worker assistance, educational activities,
emergency assistance, social activities, workshops, domiciliary visits,
telephone call assistance, diet, transport tickets, other treatment programs

Description of each intervention in terms of duration and staff involved

Which professionals are involved?

Treatment staff (psychiatrists, psychologists, occupational therapists, nurses,

social workers, educators, others)

Management staff

Third-party workers

Voluntary workers
Revenue costs(resources and
expenditures)
Which components are necessary
to maintain service operation?

The second step is to determine how costs will be
measured (e.g., per day, per visit, per hour) and
which approach will be used to measure the (a top-
down or bottom-up approach) (see Table 15.2).
Direct health costs are more accurate if measured
using a bottom-up approach; that is, data are col-
lected taking into account variations among indi-
viduals [16, 23]. The unit of costs for each
intervention is estimated according to its nature (a
single patient or a group) and length of time (min-
utes, hours, days). However, some interventions
have mixed components of costs, and in some cases
cts can be aggregated in one package of intervention,
such as home visits. The unit costs can be estimated
by visit, but the estimation of one visit requires all
components of costs for one visit (staff, supplies,
length of time of visit, distance from service to
home, driver’s time, gas, car maintenance or travel
costs) to be computed. When using composite mea-
sures in one unit cost, it is important to consider
shared costs, joint costs, and double counting. The

Consumables, medication, human resources (salaries), utilities, support
services, taxes, training, informatics system and maintenance, overhead

estimation of unit costs for direct nonhealth costs is
complicated by the complexity of service and shared
activities (see Chap. 2). The top-down approach is
used most often; more detailed information can be
found in costing guidelines [50].

The third step is to define the period of data
collection (retrospectiveor or prospective), data
sources, and instruments [16, 23]. It is recom-
mended to collect cost data over the long run,
rather than in the short term. Data collection
through inventories focuses on the consump-
tion of interventions and resources by each
individual, whereas a top-down approach uses
total data on the consumption of service
resources, usually from a database or manage-
rial information. One of the most used invento-
ries for collecting data on the use of mental
health, criminal justice, and other health ser-
vices is the Client Sociodemographic and
Service Receipt Inventory [16, 23, 51] (all ver-
sions are available from http://www.pssru.
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Table 15.2 Definition of unit costs for each component of costs for community mental health services

Components of costs
Direct health costs

Treatment staff (single visit): psychiatrists,
medical doctors, psychologists, social workers,
occupational therapists, nurses, and others
Treatment staff (group assistance): psychologists,
occupational therapists, nurses, others
Medication

Domiciliary visit

Case management

Unit costs

Per minute, per hour, or per visit

Per user per session

Per day/week/month
Per visit (staff time per minute or hour + travel costs)
Per minute, per visit (includes staff, supplies, telephone calls,

etc); use caution with joint and double counting costs

Ambulance

Emergency room

Per visit (staff time + gas + supplies + maintenance + driver’s
time)
Per visit (staff + medical supplies + capital costs +

administrative)

Day hospital

Per day (staff + medical supplies + capital costs + administrative

+ diet + transportation)

Nonhealth direct costs and capital costs
Capital costs: buildings and equipment
Support and utilities services and consumables
(supplies)

Overhead costs

ac.uk/blogs/csri/). This inventory was recently
translated to Brazilian Portuguese by our team
[52] (see Chap. 13).

The fourth step is estimating the unit costs for
each component of costs [20, 50, 53] or using some
reference value, when available, such as Unit Costs
of Health and Social Care in the United Kingdom
(available from http://www.pssru.ac.uk/project-
pages/unit-costs/2015/) and the Dutch manual for
costing in economic evaluation [54].

The final step is the cost analysis, combining con-
sumption and units costs and aggregating all costs:
direct health costs, direct nonhealth costs (revenue
costs), and capital costs. Marginal costs (see Chap. 2)
are used in the majority of economic evaluations
when comparing interventions among individuals
from the same service or comparing costs of health
system use among individuals with a specific profile
or disease. Marginal costs are related to extra costs
for each additional unit (e.g., an additional bed, addi-
tional intervention, additional patient coverage, and
additional unit of service). Average costs are com-
monly used for accounting goals and for items that
vary little among subjects (support services) (see
Chap. 14). However, according to economics princi-

Estimated on a yearly basis (equivalent annual annuity)

Top-down approach (it depends on the item, type of health
service, and whether use is shared) (see Chap. 2)

Administrative staff + management costs (see Chap. 2)

ples, opportunity costs should be included in cost
analyses, and in this sense, capital costs are summed
with revenue costs [16]. Because units costs and the
costs of services and interventions vary, it is crucial to
perform a sensitivity analysis (see Chap. 7).

154 Costing Community-Based
Mental Health Services:

The Case of the Center

of Psychosocial Care Targeting
Urban Alcohol and Drug Users

in the State of Sao Paulo, Brazil

Definition of the Main
Question and Perspective
of the Study

15.4.1

This study was designed to answer the following
items regarding one community mental health
center (Center of Psychosocial Care [CAPS],
Centro de Atencdo Psicossocial para Alcool e
Drogas [CAPSAD]) with a specific program for
users with alcohol and drug addiction in the State
of Sdo Paulo:


http://www.pssru.ac.uk/blogs/csri/
http://www.pssru.ac.uk/project-pages/unit-costs/2015/
http://www.pssru.ac.uk/project-pages/unit-costs/2015/
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a. To estimate direct costs (health, nonhealth, cap-
ital, and revenue costs and overhead) of CAPS
according to a public health provider
perspective

b. To estimate direct and indirect costs among a
sample of users with alcohol and drug addic-
tion according to a societal perspective

c. To verify the relationship between psychiatric
and psychosocial users’ profiles and total costs

In this chapter we focused on the first goal,
that is, costing health services. We adopted the
perspective of the public health provider because
there are no national or regional data published
on the units of costs and components of costs of
this type of community mental health service in
Brazil. This study was a retrospective study,
covering data on costs extracted from the ser-
vice’s database for a 180-day period, from March
1 to August 30, 2015.

15.4.2 Description of the Structure
and Function of the Center of
Psychosocial Care (CAPS-AD)

The CAPS-AD is located in one small city (192,442
mi?) with 186,000 inhabitants in the State of Sdo
Paulo, in the southeast region of Brazil. The mental
healthcare in this city encompasses three CAPs
(one addressing all mental disorders, one address-
ing children and adolescents with mental problems,
and one targeting alcohol and drug addiction), and
two outpatient services (adults and children), all
funded by public resources from the mayor, the
Ministry of Health, and the government of the State
of Sdo Paulo (responsible for funding high-cost
medications).

The identification of components of costs for
one service requires knowledge about its struc-
ture and all processes involving treatment, ser-
vice maintenance, and management. Two types
of CAPS-AD in Brazil offering treatment to
alcohol and drug users: one offers full-day care
from Monday to Friday and has no crisis support
structure (called CAPS-II); the other, called
CAPS 111, offers 24-h assistance, including on

weekends, and has a crisis support structure
with few psychiatric beds. These two services
have several differences, especially regarding
the composition of the treatment team and the
therapeutic actions delivered, which might influ-
ence cost variations among services. Table 15.3
outlines the description of CASP-AD and its
cost components.

15.4.3 Definition of Unit costs
and Measurement Approach
for Components of Costs

The estimation of a unit of costs depends on how
data are used. Table 15.4 presents the total costs
for each component of costs related to a 180-day
period and their units costs in Brazilian currency
(R$) for 2015. For instance, considering the
duration of one visit to a psychiatrist lasts an
average of 30 min, then the unit cost per hour in
Table 15.4 should be adjusted accordingly.
Because the study is in progress, some costs
have not yet been computed (such as medica-
tions), and the estimation of direct health costs
by patient is forthcoming. Rent was used a proxy
for capital costs in order to approximate oppor-
tunity costs. Equipment costs were estimated
using market prices for 2015 as a reference, and
a 5% discount factor was applied (standard in
Brazil; see Chap. 2). Life of use was estimated as
5 years for all equipment, and capital costs per
year was estimated by using equivalent annual
annuity. As can be observed in Table 15.4, treat-
ment staff costs are almost four times greater
than the sum of nonhealth costs and capital costs.

15.5 Concluding Remarks

Costing community mental health services is
challenging because they are heterogeneous at all
levels. For this reason, use caution when using a
standard reference for unit costs, because it may
not represent the real costs of a service, when
compared to reference service. Human resources
are the main component of costs in community



Table 15.3 Description and components of costs of CAPS-AD

Infrastructure

What is the main
service goal?

User eligibility

Funding sources
Capital and
equipment

How does the
service work?
How is care
delivered?

Which services
are delivered?

Which
professionals are
involved?
Human
resources

The CAPS-AD is delivered in a rented house located in the downtown area of the city, close to a
neighborhood in which homeless people and drug users (especially crack and alcohol users) live.
The service comprises a reception hall, waiting area (for 10 patients), financial and administrative
room, two health offices (one for individual assistance and one for group therapy), one room with
two beds, one nurses’ room, one kitchen, and three toilets. There is a garden with a space allowed
for workshops and another space for gardening

It is an outpatient care center available to the public, with spontaneous and referenced demand,
open from 8:00 am to 6:00 pm. It provides three modalities of care: intensive, semi-intensive, and
nonintensive. Users are allocated to one of these modalities of care according to the clinical
severity and psychosocial disability of their daily activities and social roles. The purpose is to
offer an integrated modality of care according to patient’s needs

Adults older than 17 years of age with alcohol or drug problems and addiction living in the city
and in neighboring cities

Public (mayor, state and national governments)

Rented house
Equipment: four desktop computers, one printer, one refrigerator, one oven, and two televisions

At the first contact with the service, a patient is welcomed by a mental health professional who
conducts a brief evaluation in order to plan a therapeutic project

Intensive care offers support from Monday to Friday, during a period from 8:00 am to 4:00 pm.
During this period, the users can attend therapeutic sessions, either in groups or individually, with
nurses, psychologists, occupational therapists, or social workers; they can also attend to external
activities, such as informal activities to generate income, placement assistance in the formal labor
market, or cultural and sporting activities, always assisted by the mental health team

In semi-intensive care, treatment is delivered 2 or 3 days a week, according to the user’s demands
and individual therapeutic plan, participating in the same activities described above

Nonintensive care is a form of gradual detachment of the patient from the service, encompassing
one monthly visit with a psychiatrist and one weekly session with others on the mental health
team until final discharge

In all modalities of care, users receive at least one monthly consultation with a general
practitioner and a psychiatrist

Every day, patients attend the service; they receive breakfast, lunch, and an afternoon snack; and
undergo nursing procedures such as blood preasure measurement and assisted medication (if
there is a prescription)

Psychiatrist visits (monthly)

General practitioner visits (monthly)

Individual and group psychotherapy (weekly)

Group sessions with occupational therapists (weekly)

Nursing assistance

Medication

Social worker assistance

Emergency assistance (two beds)

Social activities

‘Workshops and work placement

Diet and transportation tickets

Telephone call assistance

Clinical staff

2 psychiatrists (20 h/week)

1 general practitioner (20 h/week)

1 nurse (40 h/week)

2 nursing technician (40 h/week)

2 psychologists (40 h/week)

2 occupational therapists (30 h/week)
1 social worker (40 h/week)
Management and nonhealth staff

1 health manager (40 h/week)

1 secretary (40 h/week)

1 general service assistant (40 h/week)
1 receptionist (40 h/week)

1 professional cleaner (40 h/week)

1 guard security (40 h/week)

(continued)



Table 15.3 (continued)

Revenue costs Consumables: kitchen and cleaning supplies, office stationery (printer cartridges, pens, pencil,
staplers, envelopes, and paper), medical supplies (syringes, pills dispensing containers, cotton,
sterilizers material)

Support services: cleaning, security (nighttime), maintenance and repair services
Utilities: electricity, telephone, water, gas

Overhead In this case overhead costs are those costs related to service management. Only two staff
members were involved with administrative issues: the health manager and the secretary. The
secretary is a staff member who helps with accounting issues. The health manager has an
administrative role and coordinates service and health staff actions

Table 15.4 Unit of costs for each cost component of CAPS-AD, using a top-down approach

Total costs
overl80 days in Unit of  Cost per unit

Components of costs Description Quantity 2015 (R$) cost of costs (R$)
Treatment staff
Psychiatrists 20 h/week 2 54,069.48 Hour 56.32
General practitioner 20 h/week 1 27,034.74 Hour 56.32
Occupational therapists 30 h/week 2 76,160.00 Hour 26.44
Psychologists 40 h/week 2 76,160.00 Hour 19.83
Social worker 30 h/week 1 19,040.00 Hour 26.44
Nurse 40 h/week 1 19,040.00 Hour 19.83
Nursing assistants 40 h/week 2 51,568.00 Hour 13.42
Total human resources 323,072.22
Support services
Diet Individual package: 23,756.67 Day 197. 97
breakfast, lunch, snacks,
gas
Maintenance/repair 125.50 Day 0.70
Security guard 40 h/week 2,454.36 Day 13.63
General service assistant 40 h/week 7,121.04 Hour 7.41
Utility services
Water consumption Not available - 0 - -
Electricity Service operates 10 h/ 1,420.94 Day 7.89
day
Telephone Land lines and mobile 1,977.44 Day 24.72
phones
Consumables Medical supplies, 5,019.59 Day 27.89
kitchen supplies,
stationery supplies,
cleaning supplies
Total support services 41,875.54

Capital costs
Rent House is rented for a 6,826.68 Year 13,653.36
fixed price for 1 year;
then it is renewable with
an interest rate based on
the inflation rate

Equipment 4 desktop computers, 1 5% discount ~ Equivalent annual Year 1524.00
refrigerator, 1 oven, 1 factor, 5 annuity
printer years Total invested:
R$6,500.00
Overhead
Health manager 40 h/week 1 29,489.00 Hour 30.71
Secretary 40 h/week 1 8,556.00 Hour 8.91

Total overhead 38,045.00 Hour 39.62
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mental healthcare, and the accuracy when cost-
ing this component is crucial for achieving accu-
rate estimates of service costs. Salaries and
subsides vary within the same professional cate-
gory, significantly affecting service costs. Other
factors affecting service costs are related to geo-
graphic region where service is located, team
size, and interventions available [55]. Although
some studies have emphasized that individual
factors related to service costs vary [55], other
studies have shown a minimal effect of individual
characteristics on service cost variation [56]. The
bottom-up approach is preferable when costing
community mental health services for economic
evaluation. Similarly, the long-term time horizon
is an important component to verify cost varia-
tion across time, particularly in mental health,
where outcomes or improvements can occur late.
It is crucial to measure costs in a broad manner
because costs can migrate from one service to
another and, more worrisome, to patients and
their families.

Key Messages

e Community mental health services vary
in structure, intervention(s) delivered,
and costs.

e The bottom-up approach and long-term
time horizon are preferable when mea-
suring costs and outcome in economic
evaluation.

e Clinical staff is the main component of
community mental health costs.

e Informal care and out-of-pocket expen-
ditures can spill over to patient and fam-
ilies, and they should be taken into
account when analyzing the costs and
benefits of programs, interventions, and
health policies, although these are usu-
ally not included in analysis when
adopting a health provider perspective.

References

1. Alarcon RD, Aguilar-Gaxiola SA. Mental health pol-
icy developments in Latin America. Bull World Health
Organ. 2000;78(4):483-90.

2. Mateus MD, Mari JJ, Delgado PG, Almeida-Filho N,
Barrett T, Gerolin J, et al. The mental health system
in Brazil: policies and future challenges. Int J Ment
Health Syst. 2008;2(1):12.

3. Razzouk D, Sharan P, Gallo C, Gureje O, Lamberte
EE, de Jesus MJ, et al. Scarcity and inequity of
mental health research resources in low-and-middle
income countries: a global survey. Health Policy.
2010;94(3):211-20.

4. Razzouk D, Gregorio G, Antunes R, Mari JD. Lessons
learned in developing community mental health care
in Latin American and Caribbean countries. World
Psychiatry. 2012;11(3):191-5.

5. Knapp M, Beecham J, McDaid D, Matosevic T, Smith
M. The economic consequences of deinstitutionalisa-
tion of mental health services: lessons from a system-
atic review of European experience. Health Soc Care
Community. 2011;19(2):113-25.

6. Mansell J, Knapp M, Beadle-Brown J, Beecham
J. Deinstitutionalization and community living out-
comes and costs: reports of European study. Volume 2:
main report. Report No. 2. Canterbury: Tizard Centre,
University of Kent; 2007.

7. Thornicroft G, Bebbington P. Deinstitutionalisation—
from hospital closure to service development. Br
J Psychiatry. 1989;155:739-53.

8. Thornicroft G, Deb T, Henderson C. Community
mental health care worldwide: current status
and further developments. World Psychiatry.
2016;15(3):276-86.

9. Rothbard A, Schinnar A, Hadley T, Foley K, Kuno
E. Cost comparison of state hospital and community-
based care for seriously mentally ill adults. Am
J Psychiatry. 1998;155:523-9.

10. Knapp M, Chisholm D, Astin J, Lelliott P, Audini
B. The cost consequences of changing the hospital-
community balance: the mental health residential care
study. Psychol Med. 1997;27(3):681-92.

11. Thornicroft G, Tansella M. Better mental health care.
Cambridge, UK: Cambridge University Press; 2009.

12. Thornicroft G, Tansella M. What are the arguments
for community-based mental health care? widthl.
Copenhagn: WHO Regional Office for Europe; 2003.

13. Davidson L, Mezzina R, Rowe M, Thompson K. A life
in the community: Italian mental health reform and
recovery. ] Ment Health. 2010;19(5):436-43.

14. Roberts E, Cumming J, Nelson K. A review of eco-
nomic evaluations of community mental health care.
Med Care Res Rev. 2005;62(5):503-43.

15. Knapp M, Beecham J, Koutsogeorgopoulou V,
Hallam A, Fenyo A, Marks IM, et al. Service use and
costs of home-based versus hospital-based care for
people with serious mental illness. Br J Psychiatry.
1994;165(2):195-203.



250

P. Becker and D. Razzouk

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

Knapp M. The economic evaluation of mental health
care. st ed. Brookfield: Ashgate Publishing Limited;
1995.

Beecham J. Collecting and estimating costs. In: Knapp
M, editor. The economic evaluation of mental health
care. Ist ed. Aldershot: Arena; 1995. p. 61-82.
Beecham J, Ramsay A, Gordon K, Maltby S, Walshe
K, Shaw I, et al. Cost and impact of a quality improve-
ment programme in mental health services. J Health
Serv Res Policy. 2010;15(2):69-75.

Byford S, Sefton T. Economic evaluation of complex
health and social care interventions. Natl Inst Econ
Rev. 2003;186:98—-108.

Shearer J, McCrone P, Romeo R. Economic evalua-
tion of mental health interventions: a guide to costing
approaches. Pharmacoeconomics. 2016;34(7):651-64.
Knapp M. Hidden costs of mental illness. Br
J Psychiatry. 2003;183:477-8.

Schneider J, Wooff D, Carpenter J, Brandon T,
McNiven F. Service organisation, service use and costs
of community mental health care. J Ment Health Policy
Econ. 2002;5:79-87.

Beecham J, Knapp M. Costing psychiatric interven-
tions. In: Thornicroft G, editor. Measuring mental
health needs. London: Gaskell; 2001. p. 200-24.

Felce D, Perry J, Romeo R, Robertson J, Meek A,
Emerson E, et al. Outcomes and costs of community
living: semi-independent living and fully staffed group
homes. Am J Ment Retard. 2008;113(2):87-101.
Lapsley HM, Tribe K, Tennant C, Rosen A, Hobbs C,
Newton L. Deinstitutionalisation for long-term men-
tal illness: cost differences in hospital and community
care. Aust N Z J Psychiatry. 2000;34(3):491-5.
Glennerster H. The costs of hospital closure: reprovid-
ing services for the residents of Darenth Park Hospital.
Psychiatr Bull. 2011;14:140-3.

Bonizzato P, Bisoffi G, Amaddeo F, Chisholm D,
Tansella M. Community-based mental health care: to
what extent are service costs associated with clinical,
social and service history variables? Psychol Med.
2000;30(5):1205-15.

Knapp M, Beecham J, Fenyo A, Hallam A. Community
mental health care for former hospital in-patients. pre-
dicting costs from needs and diagnoses. Br J Psychiatry
Suppl. 1995;27:10-8.

Reinharz D, Lesage AD, Contandriopoulos AP. Cost-
effectiveness analysis of psychiatric deinstitutionaliza-
tion. Can J Psychiatr. 2000;45(6):533-8.

Negrini D, Kettle A, Sheppard L, Mills GH, Edbrooke
DL. The cost of a hospital ward in Europe: is there a
methodology available to accurately measure the costs?
J Health Organ Manag. 2004;18(2-3):195-206.
Swanson J, Dorn R, Swartz M, Robbins P, Steadman
H, Cguire T. The cost of assisted outpatient treat-
ment: can it save states money? Am J Psychiatry.
2013;170(12):1423-32.

Amaddeo F, Beecham J, Bonizzato P, Fenyo A,
Tansella M, Knapp M. The costs of community-based
psychiatric care for first-ever patients. a case register
study. Psychol Med. 1998;28(1):173-83.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

Hastrup LH, Aagaard J. Costs and outcome of asser-
tive community treatment (ACT) in a rural area in
Denmark: 4-year register-based follow-up. Nord
J Psychiatry. 2015;69(2):110-7.

Cousins SJ, Antonini VP, Rawson RA. Utilization,
measurement, and funding of recovery sup-
ports and services. J Psychoactive Drugs.
2012;44(4):325-33.

Levin C, Chisholm D. Cost-effectiveness and afford-
ability of interventions, policies, and platforms for
the prevention and treatment of mental, neurological,
and substance use disorders. In: Patel V, Chisholm
D, Dua T, editors. Mental, neurological, and sub-
stance use disorders: disease control priorities. 3rd
ed, volume 4. Washington, DC: The International
Bank for Reconstruction and Development/The
World Bank; 2016. [cited 14 Nov 2016]. p. 219-
236. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/27227237.

Drummond M, Sculpher MJ. Common method-
ological flaws in economic evaluations. Med Care.
2005;43(suppl7):115-14.

Husereau D, Culyer AJ, Neumann P, Jacobs P. How
do economic evaluations inform health policy deci-
sions for treatment and prevention in Canada and
the United States? Appl Health Econ Health Policy.
2015;13(3):273-9.

Furber G, Brann P, Skene C, Allison S. Benchmarking
the cost efficiency of community care in Australian
child and adolescent mental health services: implica-
tions for future benchmarking. Australas Psychiatry.
2011;19(3):226-31.

Bower P. Primary care mental health workers: models
of working and evidence of effectiveness. Br J Gen
Pract. 2002;52(484):926-33.

Salvador-Carulla L, Haro JM, Cabases J, Madoz V,
Sacristan JA, Vazquez-Barquero JL. Service utili-
zation and costs of first-onset schizophrenia in two
widely differing health service areas in North-East
Spain. PSICOST Group. Acta Psychiatr Scand.
1999;100(5):335-43.

Mihalopoulos C, Chatterton ML. Economic evalua-
tions of interventions designed to prevent mental dis-
orders: a systematic review. Early Interv Psychiatry.
2015:;9:85-92.

Hastrup LH, Kronborg C, Bertelsen M, Jeppesen P,
Jorgensen P, Petersen L, et al. Cost-effectiveness of
early intervention in first-episode psychosis: economic
evaluation of a randomised controlled trial (the OPUS
study). Br J Psychiatry. 2013;202(1):35-41.
Rosenheck R. Cost-effectiveness of services for
mentally ill homeless people: the application of
research to policy and practice. Am J Psychiatry.
2000;157(10):1563-70.

. Mihalopoulos C, Vos T, Pirkis J, Carter R. The eco-

nomic analysis of prevention in mental health pro-
grams. Annu Rev Clin Psychol. 2011;7:169-201.

Mansel J, Beadle-Brown J. Deinstitutionalisation and
community living: position statement of the compara-
tive policy and practice special interest research group



Estimation of Costs for Community Mental Health Services

251

46.

47.

48.

49.

50.

S1.

of the international association for the scientific study
of intellectual disabilities. J Intellect Disabil Res.
2010;54(2):104-12.

McCrone P, Weich S. Mental health care costs: paucity
of measurement. Soc Psychiatry Psychiatr Epidemiol.
1996;31(2):70-7.

Van Citters AD, Bartels SJ. A systematic review of
the effectiveness of community-based mental health
outreach services for older adults. Psychiatr Serv.
2004;55(11):1237-49.

Vos T, Haby MM, Magnus A, Mihalopoulos C, Andrews
G, Carter R. Assessing cost-effectiveness in mental
health: helping policy-makers prioritize and plan health
services. Aust N Z J Psychiatry. 2005;39(8):701-12.
Leff J, Trieman N, Knapp M, Hallam A. The TAPS
project. Psychiatr Bull. 2000;24:165-8.

Mogyorosy Z, Smith P. The main methodological
issues in costing health care services. York: Centre for
Health Economics, University of York; 2005.
Chisholm D, MKH K, Amaddeo F, Gaite L,
Winjgaarden B. Client socio-demographic ser-
vice receipt inventory European version: develop-
ment of one instrument for international research. Br
J Psychiatry. 2000;177(39):s28-33.

52.

53.

54.

55.

56.

Sousa A, Cardoso A, Gregdrio G, Mari J, Razzouk
D. Instrumento padronizado para medir custos e util-
iacdo de servigos em satide mental: versdo brasileira,
adaptagdo cultural e testagem do Client Socio-
demografic and Service Receipt Inventory [Internet].
ISPOR: News across Latin America 1; 2013. https://
www.ispor.org/consortiums/latinamerica/articles/
Volllssue5_outcomesresearch_portuguese.asp
McFarkand B, Smith J, Bigelow D, Mofidi A. Unit of
costs of community mental health services. Admin Pol
Ment Health. 1995;23(1):27-42.

Oostenbrink  JB, Oopmanschap MA, Rutten
FF. Standardisation of costs: the Dutch manual for
costing in economic evaluations. Pharmacoeconomics.
2002;20(7):443-54.

Amaddeo F, Grigoletti L, De GG, Picardi A, Santone
G. Which factors affect the costs of psychiatric residen-
tial care? findings from the Italian PROGRES study.
Acta Psychiatr Scand. 2007;115(2):132-41.

Beecham J, Knapp M, Mc Gilloway S, Kavanagh
S, Fenyo A, Donnell M, et al. Leaving hospital II:
the cost-effectiveness of community care for former
long-stay psychiatric hospital patients. J Ment Health.
1996:5(4):379-94.


https://www.ispor.org/consortiums/latinamerica/articles/Vol1Issue5_outcomesresearch_portuguese.asp
https://www.ispor.org/consortiums/latinamerica/articles/Vol1Issue5_outcomesresearch_portuguese.asp
https://www.ispor.org/consortiums/latinamerica/articles/Vol1Issue5_outcomesresearch_portuguese.asp

Estimating Costs of Residential 1 6
Services

Denise Razzouk

Abstract

This chapter presents a definition of residential care according to the com-
munity mental health care model and describes types of services according
to size, staff, and structure. A brief review of varying costs of residential
services in the literature is presented to explore the main research questions
related to this issue and which factors are involved with their costs. Costing
method involves transparency about results and methods used, comprehen-
siveness of data collection, and characterization of services and resident pro-
files. Crucial steps for estimating resident services should be based on
determining the main question related to the costs of services; defining the
study perspective, the time horizon for collecting data, and data collection
methods; identifying services components of costs; estimating unit costs;
and, ultimately, proceeding with cost analysis. We present one example of
costing residential services following these steps using data from a Brazilian
study of costing residential services in the city of Sao Paulo.
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16.1 Introduction

Residential services are part of community mental
healthcare and are addressed to accommodate peo-
ple with mental disorders without family or social
support [1, 2]. These services have been provided
mainly for people discharged from long-term hos-
pitalization in psychiatric hospitals or for individu-
als with mental illness who have a low or no
income and have special self-care needs, such as
severe mental retardation and schizophrenia [3].
The definition of community living is linked with
the idea of offering housing available to the ordi-
nary public to people with mental illness and also
to provide all needed support for living indepen-
dently [4]. In practice, services vary extensively in
term of definition, goals, and structure [1, 5, 6]. A
variety of these services deliver interventions and
care shaped by a model of care according to the
health system infrastructure of each country [7].
For instance, Macpherson et al. [1] identified at
least five modalities of residential care or supported
accommodation in the United Kingdom: high- and

Box 16.1 Types of Supported
Accommodation in the Community
(Residential Care) in the United
Kingdom [1]

Medium- and high-staffed houses (nursing
homes, residential care) comprise a 24-h
service with 2 to 20 workers per unit caring
for between 6 and 12 patients.

Low-staffed hostels comprise a day ser-
vice with two or three lay-caregivers run by
the private sector.

Staffed care homes comprise 24-h ser-
vice with lay-caregivers caring for between
3 and 12 residents.

Group homes are homes without staff
and support up to five residents, who
receive regular visits by mental health
professionals.

Core and cluster high-dependency hous-
ing comprises individual flats with regular
visits by mental health professionals.

medium-staffed hostels, low-staffed hostels, staffed
care homes, group homes (GHs), and core and
cluster high-dependency housing (see Box 16.1).
Terms associated with accommodation and resi-
dential care vary widely for people with mental
disorders: “group homes,” “cluster housing,” “dis-

" “supported living,” “semi-inde-

persing houses,
” “shelter homes,” “staffed homes”

pendent living,
[5]. Yet, these services vary in terms of structure
and resources even though they target similar goals
and populations.

Moreover, these services may vary according
to distribution within the community: campus-
style residential or village communities and
community-based dispersing houses [8]. Campus-
style residence is a generic term encompassing all
types of 24-h sharable residential services offered
to a group of patients with intellectual disabilities.
Community-based dispersing houses are used for
services with long-term residential supports in
domestic-style housing for up to eight residents.

In this chapter we present a brief review of the
literature about costs of residential services and
then address each of these items, illustrating with
research on residential costs analysis carried out
in Sao Paulo City, Brazil.

16.2 How Residential Costs Vary
in the Literature

Therefore, the variability of terms and classifications
of residential care hinders comparability among
services. Costs of residential services vary accord-
ingly with the level of service complexity, service
size, type and quantity of interventions delivered,
and geographic location [9-11]. Moreover, new ser-
vices are usually more expensive because of initial
capital costs and costs to train staff [12]. Knapp et al.
[13, 14] emphasized that residential costs varied
between 65% and 95% of the total costs of an indi-
vidual care package.

We reviewed how costs of residential care
vary in the literature using the MEDLINE,
Embase, and LILACS databases through 2012.
Our search resulted in 754 articles, of which 31
studies have at least one measure of costs. From
these, eight studies focused specifically on the
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costs of residential care, and 15 compared resi-
dential costs with costs of psychiatric hospitals.

These eight studies evaluated the costs of resi-
dential services considering four aspects: (a)
comparison of costs among different types of
residential services; (b) comparison of accommo-
dation and nonaccommodation costs according to
the type of residential facility (RF); (c) cost-
consequence analysis (CCA) among different
types of residential services; and (d) identifica-
tion of resident profiles that could contribute to
residential costs.

16.2.1 Comparison of Costs
Among Different Types
of Residential Services

Four studies compared direct costs among resi-
dential services [15-20]. Dockrell et al. [15]
compared direct costs among three accommoda-
tion services in the United Kingdom: hospital
homes, campus homes, and community homes
for people hospitalized in Mental Impairment
Evaluation and Treatment (MIET) Services hos-
pital (this institution prepares people with learn-
ing disabilities and challenging behavior to be
discharged into the community over 18 months).
They found that the transfer of such people to the
community was more costly in community
homes (which house up to four people in the
community) and less costly in hospital homes
(small and medium-sized units on the grounds of
a hospital).

Dickey et al. [17] compared the costs of shared
housing and independent-living apartments
among homeless people with mental disorders,
and they found that the annual housing costs per
person were U$25,000 higher in shared housing
than in independent-living apartments. Staff
expenses in shared homes were the main compo-
nent of the total cost.

Chisholm et al. [16] found that accommoda-
tion costs were greater among highly staffed
homes than in low- and nonstaffed homes. Felce
et al. [19] found that costs of fully staffed homes
were threefold more expensive than semi-
independents homes in the United Kingdom. In

this case, costs were lower in terms of direct-staff
costs, nonstaff costs, and agency overhead.

16.2.2 Comparison
of Accommodation
and Nonaccommodation
Costs According to the Type
of Residential Facility

While in psychiatric hospitals “accommodation”
and “treatment” are delivered together, in the
community, accommodation and treatment are
delivered through multiple services. Costing the
direct costs of patients living in the community
requires verifying all services delivered for each
individual. Yet, some RFs provide rehabilitation
care while others do not. Therefore, costs should
be measured in a comprehensive way, that is,
considering all costs involved in the package of
care and services used. Residential costs then
encompass accommodation costs related exclu-
sively to residential costs and nonaccommoda-
tion costs related to treatment and all services
consumed. Regarding patients discharged from
long stays in psychiatric hospitals, direct costs
would fall in these two categories of costs, though
the available intervention varies somewhat:
accommodation and nonaccommodation costs.

Chisholm et al. [16] found that accommoda-
tion costs were greater among highly staffed
homes than in low- and nonstaffed homes in the
United Kingdom. On the other hand, nonaccom-
modation costs such as community services use
were greater in nonstaffed homes than in other
residential homes.

16.2.3 Cost-Consequence Analysis
among Different Types
of Residential Services

Despite many criticisms against CCA because it
does not allow objective results for supporting
decision-making, these studies explore advan-
tages and disadvantages in terms of outcomes
and costs among different service modalities.
Because there is no gold standard or consensus to
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determine the most appropriate RF for people
with mental disorders, these studies are useful to
evaluate which benefits and harms are involved in
care considering residents’ profiles and needs.
Three studies used CCA to compare residential
services according to the staff present and the
number of residents (a group or individuals).

Emerson et al. [18] used a CCA to compare
GHs (small and large) and supported-living resi-
dences (SLRs) using a sample of 300 people with
mental retardation in the United Kingdom. SLRs
were more costly in terms of accommodation
costs and less costly in terms of nonaccommoda-
tion costs when compared with GHs, but no sig-
nificant differences in total costs were found
among the three facilities. SLRs were associated
with more choice, a larger number of community-
based activities, and a higher risk of exploitation
and victimization. The small GH was associated
with larger social networks and less risk of abuse
when compared with the larger GH.

Hallam et al. [20] used CCA to compare dif-
ferent models of residential services for 500 peo-
ple with mental illness in the United Kingdom.
Three modalities of 24-h support services were
compared: campus-style residence, village
communities, and community-based dispersing
houses. The mean cost per week of accommoda-
tion and care per resident was higher in the resi-
dential campus (£931.00) and dispersing housing
(£901.00) than in village communities (£637.00).
Almost 40% of the total costs were explained by
14 high-cost predictor variables: low ability and
severe challenging behavior, younger age, pre-
dominance of men, and fewer arrangements for
training and supervising the staff. Regarding out-
comes, compared with other residential services,
people living in dispersed housing schemes expe-
rienced more choice, more social networks, an
active physical life, few accidents in the home,
and a larger number of leisure activities. On the
other hand, people living in residential campuses
experienced more exposure to crime and abuse,
more domestic accidents, and smaller social
networks.

Felce et al. [19] performed a CCA comparing
outcomes (quality of life, money management,
safety, healthcare, lifestyle measures, social net-
works) and direct costs between fully staffed
homes and semi-independent living for people
with intellectual disabilities and mental illness in
the United Kingdom. Costs of fully staffed homes
were threefold higher than costs for the semi-
independent homes. However, both accommoda-
tions provided different benefits: residents in
semi-independent homes were able to make more
choices and choose from more community activi-
ties than residents in fully staffed homes.
However, the latter had fewer problems with
managing money and safety, and had better phys-
ical health indicators. The authors concluded that
semi-independent living might be cost-effective
compared with fully staffed homes, but the dif-
ferences between these services might be associ-
ated to intrinsic characteristics of the sample.

16.2.4 The Influence of Residents’
Profiles on Residential Costs

Amaddeo et al. [21] and Chisholm et al. [16]
investigated which resident characteristics could
be correlated with residential costs. Chisholm
et al. found that residential costs were correlated
with younger age, having a diagnosis of schizo-
phrenia/paranoid state or affective disorder, being
female, exhibiting aggressive behavior, and hav-
ing fewer living skills. Amaddeo et al. evaluated
the accommodation and service use costs for
2962 residents from 265 Italian RFs. RF costs
were correlated with young men in residence,
fewer living skills, and having a diagnosis of
schizophrenia or an affective disorder, whereas
costs of community services use were correlated
with poor functioning, having a diagnosis of per-
sonality disorder, and younger age. They also
found that RF costs varied according to geo-
graphic region and RF size. The costs of accom-
modation were lower in the smallest RF and were
higher with community psychiatric care.
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16.3 Cost-Savings and Cost-
effectiveness
of Residential Care

Since the beginnings of deinstitutionalization,
multiple studies have emerged comparing costs
between psychiatric hospitals and community
mental health services, including residential care
[7, 10, 12, 22-32]. However, the majority of stud-
ies pursued cost-savings, that is, reducing costs
without taking into account the potential benefits
and advantages of different models of care [33].
Moreover, the costing methodology of such ser-
vices has been poorly described and lacks accu-
racy. Costs are not directly related to health
service quality and efficiency. One service can be
more expensive because of its characteristics, its
good quality (see Chap. 12), and the cost-
effectiveness of the intervention; on the other
hand, a service can be costly because of poor
management and resource waste [33]. Therefore,
costs alone do not allow services to be compared
in terms of quality and cost-effectiveness. Also, it
is important to bear in mind that patients living in
residential facilities outside hospitals may need
other nonpsychiatric healthcare services, and this
should be measured as well [25, 28, 30]. Therefore,
good descriptions reporting which services were
measured are crucial for estimating costs.

It is challenging to conduct cost-effectiveness
studies comparing the costs and benefits of resi-
dential services because a set of relevant out-
comes is involved, and the choice of a single
outcome might be not enough to evaluate ser-
vices. Longitudinal studies and CCA usually are
used to measure potential outcomes associated
with the type of service and costs [34]. Some
reviews assess the potential cost-effectiveness of
residential services over hospital care and com-
pare different provisions of residential care, but
these results are not based on cost-effectiveness
ratios but on comparing a specific set of out-
comes and costs among services [7, 19, 22, 25,
35]. Moreover, some studies assessed effective-
ness based on admission rate, which is not an out-
come representing mental health improvements.
A systematic review of the cost-effectiveness of
acute residential services compared with a hospi-
tal found that on average there was no significant

difference in effectiveness between the services,
but users’ satisfaction was greater and costs were
lower in the former in some studies [36]. This
kind of evidence is not definitive because it is
necessary to identify which user receive more
benefit from the type of service.

16.4 Costing Residential Facilities

The variability in the structure and complexity of
residential facilities are not the only challenge for
costing such services. Several factors can exert
influence on estimating these costs, such as
period of time, resident profiles and needs, and
region, among others [7]. Comparing costs
among services is not useful if outcomes and
resident needs are not taken into account [12].
Also, the poor description of methodology for
costing services in studies published in the litera-
ture and the lack of standardized methodology
and consensus in the field represent major con-
straints in estimating residential costs [23, 33].

Before estimating residential costs, it is neces-
sary to follow some crucial steps: (a) define the
main question related to the costs of services; (b)
define the perspective of the study; (c) define the
time horizon for collecting data; (d) identify ser-
vices’ cost components; (e) define the data col-
lection method; (f) estimate unit costs; and (g)
estimate and analyze costs.

16.5 Residential Costs Step
by Step:The Case
of Residential Services in Sao
Paulo Services

16.5.1 Defining the Main Question

At least three main questions are related to resi-
dential costs. The first issue is related to the costs
of one or more residential services and the com-
parison of them. The second issue is related to
client characteristics and outcomes and the care
package. For example, one might wish to explore
whether residential costs for people with severe
schizophrenia differ from those of people with
moderate schizophrenia. It is possible to verify
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how residents’ profiles affect total costs of resi-
dential services. The third issue might be verify-
ing the cost-effectiveness of different residential
service modalities to achieve one outcome in a
specific sample.

Importantly, once the main question is delin-
eated, each subsequent step is tailored accordingly.
In our example, we describe the method used to
estimate the total costs of 20 residential services
and their components in the city of Sdo Paulo.

16.5.2 Study Perspective

We adopted the perspective of a public health
provider. This service is funded by resources
from the Ministry of Health and from the Mayor
of the City of Sao Paulo. All residents’ needs
(health, accommodation, and self-care) are
enabled through public provisions. Also, the
majority of residents receive welfare or social
benefits to cover personal expenses.

16.5.3 Defining the Time Horizon
for Data Collection

The ideal time horizon for evaluating services is
more than 1 year. However, in this case a pro-
spective study was not feasible for several rea-
sons. Notwithstanding of this limitation, we
decided to collect data for 1 month because of
recall bias and the lack of medical records.

16.5.4 ldentifying Service
Components of Costs

The identification of component of costs cost
components depends on knowing well the struc-
ture and function of a health service, because
each varies in terms of complexity, the type of
interventions available, and its components of
costs. Also, the choice of components of costs
would be different according to the research
question. For instance, if the goal is to determine
costs according to an individual’s profile on the
consumption of health services, all relevant costs
related to individual variations should be com-

puted. On the other hand, if the objective is to
estimate fixed costs that are equally sharable
among all individuals, then it is acceptable to
consider the total cost of one component or pack-
age of care and then to estimate average costs per
person. Once components of costs are listed, the
next step is to select all relevant costs and to clas-
sify costs as fixed or variable, direct or indirect,
and sharable and not sharable. Yet, it is important
to verify how these common costs are sharable
among individuals and among health service
units, for instance, the consumption of electricity
and food in a hospital or a residential service.
16.5.4.1 Describing the Structure

and Function of Residential
Services

In 2010, when this study was carried out, 20
type-2 residential services, with eight residents
each, could be found in the city of Sdo Paulo.
These services were created between 2008 and
2009. A type-2 RF is a home that is fully staffed,
24 h a day, with a team of lay-caregivers and one
coordinator. All these houses were rented in dif-
ferent regions of the city by the Secretary of
Health of the Mayor of the City of Sdo Paulo.
The caregivers’ role was to assist up to eight
residents with mental disorders in their daily
routine activities, such as self-care, cleaning,
cooking, delivering medications, getting out for
consultations, and other needs. All medical and
psychosocial interventions were delivered by
mental health professionals in the Centre of
Psychosocial Care (CAPS), an outpatient health
service that is usually close to residential ser-
vices. Residents originally experienced long-
term hospitalization in psychiatric hospitals
before moving to the RF.

16.5.4.2 Components of Costs

We identified two major categories of costs:
accommodation costs and package of care (non-
accommodation) costs. To estimate the costs of
residential services, we focused on accommodation
cost components: house rent, equipment, trans-
port, repair services, food and supplies, human
resources, consumables, and caregivers and their
training (Table 16.1). Nonaccommodation costs
comprised the package of care with the following
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Table 16.1 Description of accommodation costs

Capital costs:
Equipment

Capital costs: Rent

Transport (car)

Repair service

Food and supplies
Utilities (e.g.,
electricity,

telephone, water)

Staff

Overhead

Carer training

Description

All houses received the same items in the same year using a fixed
budget (refrigerator, microwave, TV, sound system, washing machine,
furniture, kitchen, and other supplies)

Rent on a house in the community was paid monthly by the mayor and
was unchanged for 1 year. Prices followed the local market

One car was rented by agreement with a third party at a fixed price
(independent of usage) for each residential house. Consumption varied
on average from 3 to 10 h/week. Car rent was fixed but the price
contracted varied from one residence to another, according to the
management agency. According to the mayor, these cars were not
sharable with other services. Also, when cars were not available full
time, taxi costs were collected directly from coordinators of residencies
An agreement existed between the mayor and a third-party company for
repairs on an on-call basis (monthly expenses were paid independent of
consumption). The same cost was used for each house, independent of
usage. Only two residential services had a different fixed price for this
service. It was not possible to obtain data on the usage of such services,
but we included any extra costs in each service

Each coordinator received funding from the mayor to buy food and
supplies as necessary (up to R$2200.00 per month)

Each coordinator used mayoral funding to pay for these services and
taxes. Gas costs were not available for all services and were irrelevant
compared with other costs, and therefore they were excluded from the
cost analysis

Six to nine lay professionals worked as caregivers (worked 12-h
periods, three to four4 times a week, with 36-h rest intervals). One
coordinator

(a psychologist or occupation therapist) worked 20—40 h/week).Salaries
were paid by the mayor through management agencies

7-8% of residential total expenditures and were obtained from the
management agency

One workshop training on mental health concepts for each new
caregiver starting in a job function, lasting 40 h during a 1-week period

Cost classification
Fixed

Fixed for 1 year

Variable

Fixed

Variable

Variable

Fixed

Variable

Information not
available

components: medication, psychosocial interven-
tion, health center visits, hospitalizations, and
emergency care. In this chapter we describe only
accommodation costs.

16.5.4.2.1 Capital Costs: House Rent

All houses, located in the main neighborhoods of
the city of Sao Paulo, had at least three bedrooms,
a living room, a kitchen, two bathrooms, and a
garden. Rent varied according to availability of
houses with these characteristics in the region
and within the local market. Renewable agree-
ments between the mayor and the landlord,
renewable after 1 year, were carried at fixed costs
during this period. House rent was obtained
directly from the coordinator of each residential

service and checked with
agency.

the management

16.5.4.2.2 Capital Costs: Equipment

All houses received the same amount of funding
from national and local governments to buy stan-
dard equipment when the services were created.
There were two main categories: furniture and
devices (TV, washing machine, wardrobes, beds,
refrigerator, microwave, etc.). The management
agency delivered a list of 106 items, with a total
cost of R$39,043.89 per residential service in
2009, and this value was converted to the equiva-
lent annual annuity, or R$9,018.15 per year. It
was not feasible to check whether all houses
received the same items and equipment at the



260

D. Razzouk

same price; for this reason we used the same
value for all of them.

16.5.4.2.3 Transport

One car was rented by the mayor for each house
to cover residents’ transportation to healthcare
centers and exams. The consumption of this ser-
vice varied, on average, between 3 and 10 h a
week, though expenditures for the rented cars
were similar at all residences. Because this ser-
vice was not sharable with other services and
coordinators did not know the precise periods of
time the cars were used, we considered the same
costs for all residential services, independent of
usage. Occasional use of taxi services were com-
puted individually for each service.

16.5.4.2.4 Repair Services

A third-party commercial agreement existed
between the mayor and a private agency for
house repairs. This agreement was paid at a fixed
price on a monthly basis. Expenditures related to
this agreement were similar (R$890) for all
residential services except those in the south
(R$972 and R$1392). Because it was not possi-
ble to estimate individually the usage of this ser-
vice, we considered the cost for each residential
service according to the agreement mentioned
above. In addition, extra costs for small repairs
occurred independent of this agreement, and we
added that value to the total repair costs accord-
ing to data provided by each residential service
coordinator.

16.5.4.2.5 Food and Supplies

Each residential services coordinator received
funding for food, market, cleaning, and other
daily expenses in the house. We checked the total
consumption for each service.

16.5.4.2.6 Human Resources

Two caregivers worked for 12-h periods on a duty
schedule, and one coordinator (a psychologist or
occupational therapist) worked for 20—40 h per
week at each house. The number of caregivers by
house varied from six to nine. All wages and
taxes were paid directly by the management
agency for each residential service.

16.5.4.2.7 Utilities and Other Services
Utilities such as gas, electricity, telephone, and
gardening were paid for by the mayor, and we
checked all individual costs per house. Gas costs
were not available for the majority of houses,
however, and we decided to exclude those from
the analysis.

16.5.4.2.8 Overhead

Three management agencies operated residential
budgets, and they received 7— 8% of the total
residential costs for management and overhead.
We obtained these data directly from the respec-
tive agencies.

16.5.4.2.9 Caregiver Training

Each caregiver received 40 h of training in mental
health before working with residents. No informa-
tion was available on the costs for this training.

16.5.5 Definition of Method for Data
Collection

Two methods are used to collect data: the top-down
and bottom-up approaches (see Chaps. 2 and 13).
However, mixed methods are commonly used for
practical reasons and to save time. We used the
ISDUCS questionnaire (see Chap. 13) and the
bottom-up approach to estimate housing costs for
the following items: rent, consumables, food
and supplies, medicines, overhead, and human
resources. We obtained data on costs directly from
the mayor’s agency, and we used the top-down
approach to estimate costs for transportation, house
repairs, and equipment and furniture for each house.

16.5.6 Estimation of Unit Costs

The estimation of unit cost is complex, and each
item deserves careful and transparent consider-
ation and description. Table 16.2 presents the
units of cost per a month for residential services
for July 2011. In this case, capital costs involve
rent, equipment, furniture, and other supplies
needed to create residential services. The amount
invested in all residential services at the date of
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Table 16.2 Capital and running costs per residential service and per resident (Costs are expressed in Brazilian

currency BRLS$, for the year 2011)

Total costs for all residential
services (N = 20) per month

(BRLS$)
Capital costs
Rent 60,932.67
Equipment 15,030.25
Total capital costs 75,962.92
Revenue costs
Human resources 348,835.50
Transport 21,174.40
Repair services 19,244.51
Food and supplies 50,642.22
Utility services 24,396.10
Overhead 37,358.09
Total revenue costs 501,651.01
Full total costs (I month) 567,595.32
Social benefits (for 51,200.00

personal expenditures)*

Unit costs per residential
service per month (n = 20)

Unit costs per resident
per month (n = 160)

BRL$ BRLS$
3,046.63 380.82
751.51 93.94
3,798.14 474.76
17,441.76 2,180.22
1,058.72 132.34
962.23 120.29
2,532.11 316.50
1,219.80 152.47
1,867.05 233.48
25,082.55 3,135.31
28,380.11 3,610.87
2,560.00 320.00

*People discharged from a long-term stay in a psychiatric hospital were allowed to receive monthly social disability
benefit (BRL$320.00) for personal living expenses. One-third of them did not receive any social benefits

their creation was available for 2009; this value
was annuitized using equivalent annual costs at a
discount rate of 5%, and considered a lifetime
use of 5 years for all equipment [37]. We used a
top-down approach to estimate units of costs for
capital costs, transport, and house repairs for res-
idential services. The top-down approach was
used to estimate units of costs for all components
of accommodation costs per resident, consider-
ing that each residential service comprised eight
residents. The bottom-up approach was used to
estimate the units of cost for the remaining items.
Social benefits are described in Table 16.2, but
these costs were not included in the full costs.

16.5.7 Estimation of Costs and Cost
Analysis

It is important to distinguish between full costs
and revenue costs. Full costs involve capital and
revenue costs, and they might also include social
benefits for individual expenditures, depending
on the perspective of the study. Long-run mar-
ginal analysis of opportunity costs considers full
costs because the goal is to verify the additional

costs of including one more resident and the
resources invested in terms of opportunity costs.
Therefore, isolated revenue costs are not appro-
priate in terms of estimating the investment for a
new service [38]. When estimating costs of ser-
vices, two main aspects must be considered:
costs of services from the provider perspective,
and costs of the package of care. When costing a
residential service alone, costs related to treat-
ment and other services used are not taken into
account. However, when estimating residents’
costs, accommodation and nonaccommodation
(package of care) costs should be estimated. The
package of care should be estimated using the
bottom-up approach to consider individual varia-
tions. In this chapter we present only accommo-
dation costs.

After determining the unit of cost for all cost
components, the next step is to estimate the cost
of each component based on consumption. The
bottom-up approach is the most accurate method
to verify individual consumption of a service, by
calculating the product of the quantity consumed
and the unit costs. In Table 16.3, costs for vari-
able consumption of services per residential ser-
vice per month, and the full costs, are described
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in Brazilian reals. Medication costs were not
included in this cost analysis because medica-
tions were provided in outpatient care and were
estimated as part of nonaccommodation costs
(package of care per resident).

The full costs of residential services varied
from BRL$26,159.05 to BRL$33,971.91 for a
1-month period in 2011. The main component of
costs was human resources, corresponding
almost to 61.4% of the total costs (Table 16.2).
Capital costs accounted for 13.4%. Among reve-
nue costs, food costs accounted for almost 9%,
and transport and house repair together accounted
for 6.4% of total costs, though this amount cor-
responded to expenditures rather than the real
cost because individual consumption was not
available. Therefore, monthly full accommoda-
tion costs per capita were, on average,
BRL$3610.87, considering 160 people living in
residential services.

16.6 Discussion

Our results showed than the full costs for residen-
tial services were, on average, BRL$28,380.00
per month. The main component of cost was
staff, similar to the main cost components found
in the literature in other countries [14, 16, 17,
21]. Of interest, these costs might be overesti-
mated because accurate data on the consumption
of transport and house repairs were not available,
and costs were based on fixed agreements with
third parties. These costs corresponded to 6% of
total costs for residential services, and it is likely
that consumption of such services is lower than
monthly expenditures assume.

Therefore, accommodation costs per resident
per month were, on average, BRL$3610.00. To
put this into perspective, when extrapolating this
amount for a whole year (without taking into
account inflation and other variations in costs),
annual costs per resident would roughly reach up
to approximately BRL$42,570.00. This means
that one resident living in a residential service
would cost, in terms of accommodation, an aver-
age of 2.1 Brazilian income per capita in the year
of 2011, without considering the package of care

(other healthcare services, medications, exams,
and so on). Although nonaccommodation costs
are not described in this chapter, our data show
that residential services correspond to 90% of the
full package of care (accommodation plus nonac-
commodation costs).

Limitations

Some methodological limitations exist regarding
estimation of costs in this study. Because costing
methods require accounting for all cost differ-
ences among services and all issues related to
time, this study presents one limitation regarding
the accuracy of measuring consumption of items
such as transportation, house repairs, and equip-
ment and furniture. Expenditures for car leases
are likely greater than the real costs because the
usage of such service was much smaller than car
availability. Similarly, we considered fixed
expenditures for house repairs and did not collect
the real costs of repairs made because of a lack of
information. Yet, furniture and equipment were
standardized and bought by the same mayor’s
agency, during the same period of time; therefore
we considered the same costs for all services.
Moreover, the costs of training caregivers at the
start-up of residential services were not available,
and the lack of accurate information hindered any
estimation of costs in this case. Another limita-
tion was related to issue of time; that is, all data
collected for cost estimation were based on 1
month, and we did not take into account whether
these costs varied substantially over time.
Howeyver, variable costs such as utilities, food,
and supplies accounted for a tiny part of the total
costs of residential services.

16.7 Conclusion

The majority of economic evaluation studies in
the literature have not described costing methods
in detail, especially in terms of costing methods
applied to estimate full costs, revenue costs, and
packages of care. Accommodation costs corre-
spond to the largest portion of full costs in
community mental healthcare. The lack of stan-
dardized methods, gold standards, and transparency
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in describing results jeopardize the accuracy of
cost estimation and, as a result, the validity of
results from economic evaluation studies. Cost
estimations vary substantially regarding the
inclusion of relevant components of costs, the
discount factor applied (3—5%), capital cost esti-
mations, lifetime use of equipment, currency,
year when costs are estimated, unit cost estima-
tion, and data collection period. Moreover, com-
parability among services is challenging because
residential services vary enormously in terms of
size, structure, and complexity of care delivery.

Key Messages

e Costs of residential services vary
according to the level of complexity,
local characteristics, and the health sys-
tem framework.

* Six basic steps must be followed before
estimating costs of residential services:
delineation of the main question, identi-
fication of the perspective of the study,
identification of components of costs,
determination of data collection method
and unit costs, and data collection.

e Human resources are the key element of
the total costs for residential services,
corresponding to more than 60% of the
total accommodation costs.

» Costs of residential services might vary
over the time and should be assessed
regularly.
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Quantifying Informal Care 1 7
for Economic Evaluation in Mental
Health

Helen Weatherly, Rita Faria, and Bernard van den
Berg

Abstract

Informal caregivers make a substantial contribution to the care of people
with mental health disorders, enabling them to continue living in the com-
munity. To provide care, individuals may reduce their paid working hours
or leave their jobs, take less leisure time, incur out-of-pocket costs, and
experience changes in their health and well-being. The value of this care is
widely acknowledged but rarely quantified.

Based on an economic evaluation framework, it is possible to quantify
the contribution of informal caregivers’ time by measuring and valuing the
care they offer. In practice, few economic evaluations include informal
care, and this may reflect that most studies are undertaken from the per-
spective of a decision maker allocating funding within the public sector.
Cost-effectiveness results would differ if caregivers were included, with
implications for decision making. This chapter reviews methods to mea-
sure informal care time, as well as monetary and nonmonetary approaches
to quantifying informal care. Little guidance is available about whether or
how to include informal care contributions within economic evaluations.
This chapter suggests that it might be important to reflect informal care
contributions when the intervention being evaluated is for the caregiver,
when the intervention is for the care recipient but with effects on the care-
giver, and in order to test the cost-effectiveness of targeting services, with
different levels of access to more formal paid care. Formal guidance on
when and how to include informal care in economic evaluations would aid
greater consistency in the methods applied across evaluations and there-
fore enhance comparability across evaluations.
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Key Points Summary

e Informal caregivers provide substantial
input into the care of people with mental
health disorders, enabling them to con-
tinue living in the community.

e Few economic evaluations quantify
informal care, which means that the con-
tribution and impact on caregivers is not
considered. Cost-effectiveness results
would differ if they were included, with
implications for decision making.

e Valuation of informal care contributions
is essential when the intervention being
evaluated is directly for the informal
caregiver, for example, respite care for
caregivers, but it can also be informative
when the intervention is for the care
recipient when there is an impact on the
caregiver, or when access to care is
being considered.

* A number of monetary and nonmone-
tary approaches are available to quantify
informal care.

» Little guidance is available about whether
and how to include informal care contri-
butions within economic evaluations.

17.1 Introduction
Financial and human resources for mental health
tend to focus on formal care provided by health
and social care professionals [1], but informal
care is widely acknowledged. In the United States,
the 2015 National Family Caregiving Survey
found that an estimated 17% of the adult popula-
tion (39.8 million adults) provided informal care
for another adult [2]. In the United Kingdom, the
Office of National Statistics found that informal
care time increased from 5.2 billion hours in 1995
to 7.6 billion hours in 2010, although the number
of adults receiving informal care remained stable
at approximately 2 million people [3].

In mental health in particular, the contribution
of informal care can be substantial, and when

undertaking caregiving, other activities and
choices are given up. Caregivers may reduce their
paid working hours or leave their jobs, take less
leisure time, incur out-of-pocket costs, and expe-
rience changes in their health and well-being in
order to provide care [4-9]. In schizophrenia, for
example, a study in Spain found that informal
caregivers were likely to care for over 70 hours a
week [6]. In the United States, more informal
care time was typically used by older people with
depression compared with those with no depres-
sive symptoms, averaging 4.3-6.0 and 2.9 h/
week, respectively, varying by severity of symp-
toms [7]. Wimo et al. [9] estimated the hours per
day that informal caregivers assisted people with
dementia worldwide. On average, 3.6 h/day were
spent on activities of daily living, including per-
sonal care, shopping, food preparation, and trans-
port, and 2.6 h/day on supervision.

Informal care provision can affect caregiver
health, including physical health and injury, as
well as mental health and well-being. For
example, Schultz and Beach [10] reported that
caring increased mortality risk, although this
was only significant for caregivers with mental
or emotional strain. Pinquart and Sorensen
[11] conducted a meta-analysis of studies of
the differences between caregivers and non-
caregivers in perceived stress, depression, gen-
eral subjective well-being, physical health, and
self-efficacy. They found that caregivers were
more likely to report depression and poorer
self-efficacy and general subjective well-being,
particularly those providing care of people
with dementia. In another meta-analysis,
Vitaliano et al. [12] found that caregivers were
at greater risk of having health problems.
Hughes et al. [13] found that caring may have
a direct effect on caregivers’ health-related
quality of life (HRQoL). Furthermore, there is
evidence that the burden of informal care
increases the risk of having health problems
[12, 14]. Typically, the impact of providing
informal care on caregivers’ health and well-
being is intensified in older, poorer, and more
isolated caregivers [15].

Most economic evaluations that include infor-
mal care quantify their contribution as a cost
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within the analysis [16]. As noted above, however,
the provision of informal care also has conse-
quences for caregiver health and well-being, and
this could be quantified as an outcome or (dis)
benefit within the analysis. Although informal
caregivers’ contributions are widely recognized,
many economic evaluation studies, including
those in mental health, do not reflect this contribu-
tion in the analysis. This might be because of the
lack of prescriptive guidance on how to include
informal care in an economic evaluation. Also,
most studies are undertaken from the perspective
of a decision maker allocating funding within the
public sector. Two recent reviews examined
whether and how applied economic evaluations
have included informal care [17, 18]. Both con-
cluded that informal care is rarely and inconsis-
tently included in economic evaluation studies,
and the impact of its inclusion may differ by con-
text, intervention, and disease [17]. The inclusion
of informal care costs can change results.

Many jurisdictions are moving toward sup-
porting care in the community whereby informal
caregivers make a greater contribution to the
overall level of care. This might result in a shift in
the use of resources from a reduction in use of
public services and greater consequences for
informal caregivers. In general, it might be
important to reflect informal caregivers’ contri-
butions when the intervention being evaluated is
for the caregiver (e.g., caregiver support), when
the intervention is for the care recipient but with
impacts on the caregiver, and in order to test the
cost-effectiveness of targeting services with dif-
ferent levels of access to more formal input.

This chapter provides an overview of the
methods available to analysts to quantify infor-
mal care for use in economic evaluation. It starts
by discussing the concept of informal care and
identifying what counts as care (Sect. 17.2). It
then describes the methods for measuring infor-
mal care as a time input (Sect. 17.3), and for valu-
ing informal care time in monetary terms (Sect.
17.4). It discusses the measurement and valua-
tion of informal care in terms of (dis)benefits
(Sect. 17.5). The chapter concludes by discussing
the implications of quantifying informal care in
economic evaluations.

17.2 Conceptualization
of Informal Care

Informal caregivers are a major nonmarket con-
tributor to healthcare programs, providing care to
individuals who might not be able to manage in
the community without them. Table 17.1 reports
a few definitions. Informal care may be provided
by children and adults, and it may be provided by
one or more people who may or may not live with
the care recipient. Informal care can be very het-
erogeneous. Examples of tasks that informal
caregivers might undertake include personal care
such as washing and dressing, domestic tasks
such as cooking and cleaning, administrative
tasks such as organizing finances and coordinat-
ing care, and assisting the care recipient to be
involved in the community and leisure activities.

Table 17.1 Definitions of informal care

Definition Source

A nonmarket or quasi-market Van den Berg
commodity consisting of et al. [20]
heterogeneous tasks produced

unpaid or paid (receiving some

nominal payment or state benefits)

and provided by one or more of

the social network of the care

recipient (relatives, friends, or

volunteers)

Unpaid care to a relative or friend ~ U.S. National
18 years or older to help them take =~ Family Caregiving
care of themselves. This may Survey [2]

include helping with personal

needs or household chores. It

might be managing a person’s

finances, arranging for outside

services, or visiting regularly to

see how they are doing. This adult

need not live with you

Any help received either from U.K. Office for
members of one’s own household  National Statistics
or from members of other [3]

households

An adult who provides or intends
to provide care for another adult
[unless] it is under or by virtue of
a contract or as voluntary work

U.K. government
[21]

Australian
government [22]

A person, such as a family
member, friend or neighbor, who
provides regular and sustained
care and assistance to the person
requiring support
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In middle- and low-income countries, informal
care might also include more medically related
tasks, as identified by Riewpaiboon et al. [19].
Care typically is unpaid; however, some caregiv-
ers may receive a nominal payment, and there-
fore, ideally, definitions should avoid restricting
informal care to unpaid care [21].

Some tasks may involve “joint production”
[20] whereby informal caregivers undertake other
beneficial, nonmarketed tasks concurrently. For
example, they may be responsible for cooking
but may also benefit from it if the meal is shared.
The caregiver may accompany the care recipient
in leisure activities, and in doing so also enjoy the
activities. The caregiver may be sleeping but still
aware of their supervisory role, which may be
called for by the care recipient. This has implica-
tions for quantifying the time a caregiver spends
on these tasks, and the estimates obtained can dif-
fer considerably depending on how such ques-
tions are asked.

Another consideration is that a care recipient
may receive care from numerous people such as
family members, friends, and volunteers, espe-
cially over the long term. Within a research study,
however, it may not be practical to collect data on
all informal care provided. Furthermore, the
degree to which a caring task might affect the
caregiver might be influenced by the duration of
time over which the care is provided, the fre-
quency of care, and the type of task undertaken.

To date, no formal guidance about what counts
as care is available; therefore analysts should
frame their analyses by specifying what they are
counting as informal care and justifying the
appropriateness of its inclusion. The transpar-
ency of the analysis is enhanced if details are pro-
vided regarding the specific organizational and
cultural contexts in which the care takes place,
such as the way the health and long-term care
systems are organized. By making these consid-
erations explicit, the methods used to quantify
informal care are clearer and more amenable to
scrutiny. In turn, clarity in methods should
enhance transparency in decision making, based
on an economic evaluation framework, and to
enhance the comparability of findings across
studies.

17.3 Measuring Informal
CareTime

Once the informal care tasks are identified, the
time spent on these tasks can be measured. Four
approaches for doing so are summarized next.

17.3.1 Time Diary Method

This method requires the caregiver to indicate,
often at multiple time points, all the caring activi-
ties they undertake, as well as the time required,
for a specified period of time. Examples of this
method are described by Van den Berg and
Spauwen [23] and Goossens et al. [24].

The time diary method is considered the gold
standard because it supports systematic data col-
lection. By asking respondents to complete the
diary close to the time activities take place, it
might also reduce issues associated with recall
bias. If a caregiver undertakes more than one activ-
ity at a time, this can be specified to take account
of joint production. There is no consensus, how-
ever, about how to account for joint production
when measuring time. The diary method can be
time-consuming to report and can affect time spent
caring, which could affect compliance.

17.3.2 Recall/Stylized Questionnaire
Method

This method is the most commonly used approach
to time measurement. Caregivers may be asked to
recall the amount of time that was spent on a par-
ticular caring activity and the frequency of the
activity given a specified time frame, such as last
week or the previous day. Van den Berg and
Spauwen [21] compared this method with the
time diary method and found that this approach is
less time-consuming, which might enhance com-
pliance; however, there may be more recall bias
as caregivers try to remember past activities [23].
An example of a recall questionnaire that mea-
sures caregiver time is the Caregiver Activity
Survey [25, 26]. It measures time spent caring for
people with Alzheimer disease in the previous
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24 h based on six activities: communication,
transportation, eating, dressing, appearance, and
supervision. Hassink and Van den Berg [27]
showed that informal care tasks can be shifted
within and across days; if so, the data collection
time should be sufficiently long enough to get an
accurate picture of informal care provision.

17.3.3 Experience Sampling/Beeper/
Buzzer Method

Experience sampling can be used to alert caregiv-
ers to record their caring activities and time spent
on them as soon as they receive a signal from an
electronic device. The intervals at which signals
are sent might be set at random, over a defined
period of time. The method is less prone to recall
bias than the previous two methods given that
caregivers record the current caring task(s); how-
ever, it can intrude in a caregiver’s daily life,
which might reduce compliance and be more
costly to perform, including the cost of the elec-
tronic devices. To our knowledge, this method
had not yet been applied to measure informal
care or tasks [3].

17.3.4 Direct Observation/
Continuous Observation/
Outsider Method

This method involves an independent observer
recording activities undertaken by the caregiver.
While it is potentially very accurate, considerable
amounts of observer time might be required, with
resource and cost implications. In addition, care-
givers may find direct observation intrusive. We
are not aware of studies using this approach to
measure informal care tasks or time.

17.4 Valuing Informal Care

in Monetary Terms

Once informal care time is measured, this time
can be valued in monetary terms. Time spent on
informal care is multiplied by the value of that
time, for example, the value per hour of informal

care. This multiplication is called valuing infor-
mal care in monetary terms. The monetary value
of informal care can be included in the cost side of
an economic evaluation. It is important to note,
though, that the majority of the methods presented
next value not just the costs of informal care but
also the consequences of informal care, in mone-
tary terms, from the perspective of the caregiver.

17.4.1 Discrete Choice Experiment/
Conjoint Measurement/
Conjoint Analysis

Discrete choice experiment (DCE) is used to
elicit the relative value caregivers place on differ-
ent scenarios presented to them. A few studies in
the published literature value informal care using
this approach [28, 29]. For example, Mentzakis
et al. [29] used DCE to value informal care tasks
by including an attribute for the money required
as compensation per hour for the care the care-
givers provided. Attributes comprised different
levels of personal care, supervision, household
tasks, formal care, and monetary compensation
[29]. Respondents were faced with a number of
choice sets, each containing two caring scenar-
ios, from which they were asked to choose their
preferred option from a third-person perspective.
This method can be cognitively burdensome and
compliance can be an issue.

17.4.2 Contingent Valuation

Two main approaches to contingent valuation
(CV) are relevant, that is, (a) the minimum mon-
etary amount the caregiver is willing to accept to
compensate for supplying more care, or (b) the
maximum they are willing to pay for a reduction
in caring activities. Adapted from Van den Berg
et al. [30], a willingness to accept question could
be, “Suppose your care recipient needs 1 hour of
extra care per week and the government compen-
sates you for this. What is the minimum amount
of money you would want to receive from the
government net of taxes to provide this additional
hour of care?” An example of a willingness to
pay question might be, “Suppose there is a
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possibility for you to provide 1 hour less infor-
mal care per week. Someone else will replace
you, so the total amount of care for the care recip-
ient remains the same. What is the maximum
amount of money you would want to pay in order
that someone else takes over this hour of care?”
A number of studies in the published literature
have used CV to value informal care [30-34].
When applying CV questions to monetarily value
informal care, it can be beneficial to avoid asking
caregivers to imagine they get paid by their care
recipient, particularly as caregivers are unlikely
to consider their caring role in terms of a mone-
tary value because money may have low impor-
tance for caregivers, and these issues may result
in noncompliance [35]. To overcome this issue,
CV questions could be framed by asking caregiv-
ers to imagine that the government would com-
pensate them using a willingness-to-accept
approach [36] (see Chap. 4). In a subsequent
article, Van den Berg et al. [30] applied the
willingness-to-pay and willingness-to-accept
approaches to the same issue, and the results
from both analyses were similar. This finding is
not consistent with much of the literature using
the CV method in health economics and environ-
mental economics, suggesting that willingness-
to-accept results tend to be higher than
willingness-to-pay estimates, which is consid-

ered to be inconsistent with standard economic
theory and therefore questions the validity of the
CV method. Van den Berg et al. suggested that
while there might be disparity in these estimates
in something as abstract as, for example, the
environment, in informal care, time spent on care
is likely to be a familiar concept to caregivers,
who are therefore in a strong position to value it.

17.4.3 Proxy Good Method/
Replacement Cost Method

The proxy good method values informal care
time at the price of a close substitute activity.
Examples of this are given in Table 17.2. The
wage of a cleaner or housekeeper might be used
for time spent on domestic duties, whereas the
wage of a formal/paid caregiver may be appropri-
ate for personal care activities. This approach
requires information on the activity undertaken,
the duration of the activity, and proxy values for
each substitute activity. It assumes that the work
the replacement employee undertakes and the
wage they obtain is a perfect substitute for the
activity the caregiver performs. It also assumes
that the price/wage in the marketplace for the
replacement employee appropriately reflects
value.

Table 17.2 Examples of applied economic evaluations in mental health using the proxy good method to monetarily

value informal care time

Monetary values as

Disease area Country Proxy good reported (financial year) Study
Depression India Unskilled, manual 100 rupees/day; financial Patel et al. [37]
labor or housework year not given
Data collection was
completed in 1999
Dementia United States Home care aide $8.12/h; financial year not ~ Nichols et al. [38]
given
Data collection was
completed in 2004
Dementia The Netherlands Cleaner $12/h; financial year not Graff et al. [39]
given

Data collection was
completed in 2005
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Table 17.3 Examples of the opportunity cost method of valuing informal care time used in economic evaluations in

mental health

Disease area Country Source

Substance misuse United States

Average wage of people of

Unit cost reported
(financial year) Study
Not reported Clark et al. [40]

the same sex and similar age

as the caregiver

Dementia United Kingdom

Depression Germany Average wage

17.4.4 Opportunity Cost Method

This approach values informal care as the income
that the caregiver would have received had they
not spent time caring. Forgone income would be
the current wage of the caregiver if employed,
their past wage if they used to work but are not
currently employed, or the wage of people with
similar sociodemographic characteristics if they
have never worked. The value of children and
young people’s care provision is less clear, and the
opportunity cost of time spent on caring now could
reduce time spent on gaining an education, with
possible future implications for career options.

The opportunity cost method results in differ-
ent values for caregiver time among caregivers
with different wages and earning capacity.
Because time is spent on other activities, such as
leisure, it is not clear that the time spent on car-
ing, which replaces leisure, has the same mar-
ginal value. The wage rate used should reflect the
perspective of the analysis, so from a societal
perspective, the gross wage rate would be appro-
priate to reflect the opportunity cost to society,
whereas from a caregiver perspective, the net
wage rate would be appropriate. Table 17.3
reports examples of the opportunity cost method
of valuing informal care time used in economic
evaluations in mental health.

17.4.5 Well-being Valuation Method

The well-being valuation method uses regression
analysis to calculate the monetary value of infor-
mal care. It estimates the caregiver’s subjective
well-being as a function of time spent providing
informal care and of income, among other things.

Minimum wage

£5.30/h (2007)
€18/h (2008)

Getsios et al. [41]
Egger et al. [42]

An example involves asking about the caregiver’s
level of satisfaction with their life in general, on a
scale of 1 to 10, with 1 meaning that they are
completely dissatisfied and 10 meaning they are
completely satisfied. It is also necessary to col-
lect information on informal care time and on
income. Other information may be collected,
such as the relationship to the care recipient and
the presence of other caregivers. A monetary
value for caregiver input is calculated as the
regression coefficient of informal care time
divided by the regression coefficient of income,
which derives the marginal rate of substitution
between the two. This approach was taken by
Van den Berg and Ferrer-i-Carbonell [43] and
Van den Berg et al. [44] to establish how much
monetary compensation a caregiver would
require to have the same level of life satisfaction
(subjective well-being) as without caregiving.

17.5 Nonmonetary Valuation
of Informal Care

Informal care can also be included as an outcome
component of the cost-effectiveness of an inter-
vention, either as an effectiveness measure or as a
preference-based measure. Effectiveness mea-
sures in informal care include both objective and
subjective measures of burden, and measures of
feelings about caring, coping, and distress. In
practice, burden does not include valuation, so it
is not reviewed in the section below; however, it
has been used as an outcome instrument in many
studies and is therefore worth noting. It focuses
on quantifying physical, psychological, social,
and financial aspects of caring and traditionally
focuses on negative aspects of caring, but there



274

H. Weatherly et al.

have been attempts to incorporate more positive
benefits, for example, the Caregiver Reaction
Assessment [45] and process utility [46]. Harvey
et al. [47] reviewed instruments developed to
measure outcomes for caregivers of people with
mental health problems. Hastrup et al. [48], using
the Caregiver Strain Index, showed that providing
informal care to people with mental illness — and
especially the combination of caring for people
with mental and somatic illnesses — resulted in
more burden compared with providing informal
care to people with only somatic illness.

In economic evaluation, the outcome measure
should ideally reflect the preference of individuals
for one situation over another, and how they are
willing to trade-off some characteristics over oth-
ers. For this reason, this section focuses on prefer-
ence-based measures that are specific to informal
caregivers. Nonetheless, it is important to empha-
size that generic preference-based measures,
namely, HRQoL measures such as the EuroQol
five-dimension questionnaire (EQ-5D), alone or in
combination with length of life in quality-adjusted
life years (QALYSs), are relevant and can be appro-
priate to capture the impact of informal care on
caregivers. Some relatively new caregiver-specific
measures have been designed, such as the Adult
Social Care Outcomes Toolkit (ASCOT).
Caregiver-specific measures are not reviewed fur-
ther here because, to date, preference weights/val-
uations are not currently available, but these may
be used to generate social care—related quality of
life estimates in the future. In addition, caregiver
burden, stress, and coping type are not reviewed
because they are not based on preferences; how-
ever, they can be used in cost-effectiveness analy-
ses to determine the optimal allocation of a budget
aiming to reduce caregiver burden. Finally, pro-
cess (dis)utility or the distinction between the pos-
itive and negative aspects of caring is not reviewed
because it is often considered to be an interim out-
come, such as a proxy value.

17.5.1 Informal Caregivers’ Health-
Related Quality of Life

The nonmonetary valuation of informal care could
be based on HRQoL assessment. The HRQoL of

caregivers can be assessed using QALY's based on
generic HRQoL instruments, including the EQ-5D
and the SF-6D health state descriptors, and con-
verted to HRQoL weights (see Chap. 6). Different
instruments have different valuation sets based on
the visual analog scale (VAS), the time-trade off
(TTO), and the standard gamble (SG) approaches
(see Chap. 3). VAS and TTO are less complex cog-
nitively; however, because the SG considers uncer-
tainty, it is considered to be the gold standard
approach to valuation (see Chap. 3). Most use the
valuations of a representative sample of the gen-
eral population to value health states.

Table 17.4 reports examples of applied eco-
nomic evaluation studies that have used generic
preference-based measures of HRQoL to capture
the impact of informal care on caregivers. The
advantage of using generic measures is that they
ensure comparability across disease areas.

17.5.2 Caregiver-Related Quality
of Life

Mohide et al. [52] were the first researchers to
develop the concept of caregiver-related quality of
life (CRQoL) based on the belief that at that time
no instrument was available to value the full con-
tributions of caregivers to the elderly. The dimen-
sions selected for CRQoL were based on the
literature and expert advice, and comprised asking
whether in caring situations the caregiver feels
physically well and energetic, feels happy and free
from worry or frustration, has sufficient time to
socialize with family and friends, gets an adequate
amount of undisturbed sleep, and gets along well
with the person being cared for. The weights or
utilities were calculated using time equivalence
scales and a TTO approach to valuation using a
sample of family caregivers and relatives of well
older people. In the TTO exercise, caregivers were
asked to indicate the number of years of future life
in the burdened state that they would be willing to
exchange for a year in the ideal state [52].

17.5.2.1 Carer Experience Scale

The Carer Experience Scale (CES) measures
CRQoL in a profile comprising six dimensions
including activities outside caring, support from
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Table 17.4 Examples of studies using generic preference-based HRQoL measures to capture the impact of informal

care

Disease area Country

Dementia United Kingdom
Dementia United Kingdom
Dementia The Netherlands

family and friends, assistance from organizations
and the government, fulfillment from caring, con-
trol over caring, and getting along with the care
recipient. These were selected in a metaethnogra-
phy, used to synthesize qualitative studies, each
with three levels (few/a little, some, a lot/most)
[53, 54]. A preference-based tariff is available for
the CES using profile best-worst scaling. In pro-
file best-worst scaling, respondents are asked to
choose the most desirable (best) attribute and the
least desirable (worst) attribute from the attri-
butes in a profile. These are the pair of attributes
with the maximum difference in well-being
between them. The dimensions provide a profile
of the caregiver that can be scored on a scale of 0
to 100 and represents the CRQoL. To calculate
the score for an individual, the analyst starts from
a score of zero and adds up the tariff per category
for all CES dimensions.

17.5.2.2 CarerQol

The CarerQol instrument consists of seven
dimensions to measure informal caregiver quality
of life (CarerQol 7D). The instrument also
includes a VAS to quantify the caregiver’s happi-
ness (the CarerQol VAS). The dimensions com-
prise fulfillment with care tasks, relational
problems with care recipient, the caregiver’s own
mental health problems, problems combining
care tasks with daily activities, financial prob-
lems due to care tasks, support when required,
and the caregiver’s own physical health prob-
lems. An interaction term was included to adjust
for no mental health problems and no physical
health problems. The dimensions were selected
from a literature review and tested in a pilot
study, then scored over three levels (none, some,
a lot) [55]. The CarerQol 7D can be converted
into a preference-based score using a recently
developed tariff [56]. To calculate the score for

Measure Study

EQ-5D Livingston et al. [49]
EQ-5D Woods et al. [50]
EQ-5D Meeuwsen et al [51]

an individual, the analyst must start from a score
of zero and add up the tariff per category across
all of the CarerQoL 7D dimensions. A tariff was
calculated from a DCE, where respondents were
asked to choose their preferred situation among a
set of two informal care situations, which were
described using the CarerQol 7D.

17.6 Discussion

Informal caregivers are an essential component
in the care of people with mental health disor-
ders. Using an economic evaluation framework,
informal care provision in mental health can be
incorporated in the analysis of monetary and
nonmonetary values. Monetary approaches to
include informal care are the opportunity cost
method, the proxy good method, the CV method,
DCEs, and the well-being valuation method.
Nonmonetary approaches are HRQoL and
CRQoL.

The opportunity cost and the proxy good
methods involve identifying informal care tasks,
measuring the time spent on them, and valuing
this time using the relevant monetary valuation
method. Methods to measure time include diary,
recall, experience sampling, and direct
observation.

Informal care can be incorporated as a conse-
quence component using an effectiveness mea-
sure such as measures of caregiver burden, or
valuation methods like HRQoL or CRQoL. An
example of the HRQoL is the EQ-5D, and exam-
ples of CRQoL instruments include the CES and
the CarerQol.

It also is possible to apply the opportunity cost
or the proxy good approaches, focusing as they
do on foregone wages and market substitutes,
and complement them by measuring health- and
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care-related quality of life using nonmonetary
valuation methods such as HRQoL or CRQoL;
however, this could result in double counting. For
example, combining the opportunity cost method
and the EQ-5D could generate an overestimate,
as the wages of the informal caregiver might also
be captured in the QALYs of the EQ-5D, given
there may be an effect on the usual activities
domain.

The CV method, DCEs, and the well-being
method evaluate how individuals trade off income
with the provision of informal care. These meth-
ods assume that people take other factors — like
their leisure time, health, and the health of the
care recipient — into consideration when evaluat-
ing the trade-off between informal care and
income. Therefore they capture the full impact of
providing informal care on the caregiver. These
methods should not be complemented by non-
monetary valuation methods to avoid double
counting. The main advantage of these methods
is that they capture the full impact of providing
informal care in monetary terms, which allows
the analyst to include them on the cost side of the
economic evaluation.

Caution is required when comparing estimates
obtained using different preference-based quality
of life instruments. For instance, the CarerQol 7D
uses an approach to valuation that is not anchored
at zero death, unlike the EQ-5D, which means
that the findings are valued differently to HRQoL
weights. The implication of this is that the esti-
mates cannot be compared or aggregated with
health-based QALYs. Weatherly et al. [57] com-
pared the domains of caregiver quality of life
instruments. Although there is some overlap in
the domains that are covered using different
instruments, it would not be appropriate to aggre-
gate preference-based measures calculated based
on each of the instruments, as the domains that
are covered differ across instruments. Aggregating
outcomes can be a real issue in this area, and ana-
lysts need to avoid double counting them within
their analyses. If the CRQoL instrument were to
be used in a cost utility—type analysis (see Chap.r
6), it might be appropriate for use only as a
replacement for a QALY when the interventions
being compared focus on the caregiver, and when

this was related to a budget that was earmarked
and fixed for supporting caregivers.

There is increasing interest in the economic
evaluation of social care interventions as an aid to
decision-making. In 2013, for example, the
National Institute for Health and Care Excellence
was conferred the responsibility to offer quality
assurance and guidance on interventions with a
social care focus. In contrast to healthcare inter-
ventions, where the perspective on costs com-
prises healthcare and personal social services,
social care interventions support a wider perspec-
tive [58]. This includes consideration of the costs
falling on the public sector, including the National
Health Service, personal social services, local
authorities, and other public-sector agencies as
appropriate; and non-public-sector funding,
including family funding and the costs of infor-
mal care, which fall in the private sphere, if these
contribute to outcomes [58]. In terms of out-
comes, the guideline recommends that for social
care interventions, effects on people to whom ser-
vices are delivered (users, caregivers) might be
included when relevant. In summary, the guide-
line acknowledges the potential contribution of
informal caregivers without prescribing methods
for measuring and valuing informal care.

HRQoL health-related quality of life, QALY
quality-adjusted life year, 770 time trade-off

A few economic evaluations have been under-
taken that quantify the impact of informal care.
Some examples are reported in Table 17.5. The
incorporation of informal care in economic eval-
uation remains an area of active research. There
is no consensus on whether and how to incorpo-
rate informal care in economic evaluation. In
principle, informal care should be included in
any economic evaluation adopting a broad per-
spective, such as a societal perspective, which
includes costs falling on patients’ and their care-
givers’ budgets, among other relevant statutory
and nonstatutory costs. It is worth noting that in
practice there is no ‘societal’ decision maker in
social care or more generally, so there is a sepa-
rate question about the relevance of this perspec-
tive. If informal care is seen as a care input,
however, arguably it could be included under a
healthcare perspective because the formal care
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Table 17.5 Examples of economic evaluations quantifying the impact of informal care

Author
Drummond et al. [59]

Intervention focus

elderly patients with dementia

Gaugler et al. [60] Evaluating community-based

programs for caregivers to patients

with dementia
Gustavsson et al.[32]  Estimating the value of informal

caregivers in Alzheimer disease

Meeuswen et al. [51]
on caregivers and care recipients

Wilson et al. ) [61]
dementia
Wu et al [62]

Support program for caregivers of

Dementia follow-up care and impact

Befriending caregivers of people with

Cholinesterase inhibitors in mild to
moderate dementia; care recipient

Instrument/s

HRQoL

Caregiver Quality of Life Instrument (CQLI)
estimates, valued using TTO to calculate QALY's
Center for Epidemiological Studies Depression
Scale (CES-D)

State-trait Anxiety Inventory (STAI)

Proxy good method

Hourly rate per type of activity

Contingent valuation

Caregivers’ monthly willingness to pay for 1 h/day
of a reduction in informal care

Proxy good and HRQoL

Hourly wage of a cleaner

EQ-5D-based QALY's combining care recipient and
caregiver HRQoL weights

Opportunity cost method

Average gross hourly wage rate

Contingent valuation: willingness to pay

HRQoL health-related quality of life, QALY quality-adjusted life year, 770 time trade-off

sector would need to substitute this care for indi-
viduals who do not have access to informal care.
Furthermore, excluding the health effects and
costs of providing informal care involves the
issue that economic evaluations recommend
funding interventions that shift costs to the social
networks of care recipients [20].

The valuation of informal care in economic
evaluation might also have consequences for the
cost-effectiveness threshold. In an economic
evaluation undertaken from a healthcare perspec-
tive, the threshold represents the health opportu-
nity cost of healthcare expenditure — that is, the
health foregone by investing in the new interven-
tion, rather than by investing in the next best
alternative intervention, and given a fixed health
care budget. The downstream consequences of
including informal care contributions require fur-
ther investigation.

The approaches reviewed here focus on direct
estimation of a caregiver’s contribution. It is
worth noting that Rowen et al. [63] recently esti-
mated informal care usage associated with the

health of the care recipient based on linking
informal  caregiver time, EQ-5D, and
International Classification of Disease chapter.
Regression analysis was used to predict informal
care time; hence the impact of health technolo-
gies on informal caregiver time may be predicted
via their impact on the care recipient’s health.
Informal care time can then be given a monetary
value using the monetary valuation methods
reviewed above.

Guidance on methods for quantifying the
contribution of informal care tends to be less
prescriptive than for other methods. The method
most commonly used to measure and value
informal care is the proxy good (also known as
replacement cost) method; however, other
methods are available, some of which are
more technically advanced and may offer some
advantages. This chapter provides an overview
of available methods that could be used by ana-
lysts in the area of mental health to measure and
value informal care for use in economic
evaluation.
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e Informal caregivers make a significant
contribution to the care of people with
mental health issues. Using an economic
evaluation framework, many methods
are available to value this contribution.

* Most economic evaluations that include
informal care contributions tend to cost
their time based on the proxy good
(replacement) method; however, more
advanced methods are available that
might offer additional advantages.

e More prescriptive methods and guid-
ance on how to value informal care con-
tributions would aid greater consistency
in methods applied across evaluations
and therefore enhance comparability
across evaluations.

References

. WHO. Mental health atlas. Geneva: World Health
Organisation; 2015.

. Associates Ga. Caregiving in the US. Executive
summary: national alliance for caregiving and the
AARP Public Policy Institute; 2015 (Updated 9
Nov 16  http://www.caregiving.org/wp-content/
uploads/2015/05/2015_CaregivingintheUS _
Executive-Summary-June-4_WEB.pdf)

. Foster R., Fender V. Valuing informal adultcare in
the UK London: Office of National Statistics; 2013.
Available from: http://webarchive.nationalarchives.
gov.uk/20160105160709/http://www.ons.gov.uk/ons/
dep171766_315820.pdf.

. Allegri RF, Butman J, Arizaga R, Machnicki G,
Serrano C, Taragano F, et al. Economic impact of
dementia in developing countries: an evaluation of
costs of Alzheimer-type dementia in Argentina. Int
Psychogeriatr. 2007;19(4):705-18.

. Parabiaghi A, Lasalvia A, Bonetto C, Cristofalo D,
Marrella G, Tan-sella M, et al. Predictors of changes
in caregiving burden in people with schizophrenia: a
3-year follow-up study in a community mental health
service. Acta Psychiatr Scand. 2007;116(Suppl.
437):66-76.

. Aranda-Reneo I, Oliva-Moreno J, Vilaplana-Prieto C,
Hidalgo-Vega A, Gonzélez-Dominguez A. Informal
care of patients with schizophrenia. J Ment Health
Policy Econ. 2013;16(3):99-108.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

for older Americans with symptoms of depression.
Am J Psychiatr. 2004;161(5):857-63.

. Van Asselt A, Dirksen CD, Arntz A, Severens

JL. The cost of borderline personality disorder: soci-
etal cost of illness in BPD-patients. Eur Psychiatry.
2007;22(6):354-61.

. Wimo A, Jonsson L, Bond J, Prince M, Winblad B,

International AD. The worldwide economic impact of
dementia 2010. Alzheimer’s Demen. 2013;9(1):1-11.
e3

Schulz R, Beach SR. Caregiving as a risk factor for
mortality: the Caregiver Health Effects Study. JAMA.
1999;282(23):2215-9.

Pinquart M, Sorensen S. Differences between care-
givers and noncaregivers in psychological health
and physical health: a meta-analysis. Psychol Aging.
2003;18(2):250.

Vitaliano PP, Zhang J, Scanlan JM. Is caregiving
hazardous to one’s physical health? A meta-analysis.
Psychol Bull. 2003;129(6):946.

Hughes SL, Giobbie-Hurder A, Weaver FM, Kubal JD,
Henderson W. Relationship between caregiver burden
and health-related quality of life. The Gerontologist.
1999;39(5):534-45.

Burton LC, Zdaniuk B, Schulz R, Jackson S,
Hirsch C. Transitions in spousal caregiving. The
Gerontologist. 2003;43(2):230-41.

Schulz R, Sherwood PR. Physical and mental health
effects of family caregiving. Am J Nurs. 2008;108(9
Suppl):23.

Drummond MF, Sculpher MJ, Claxton K, Stoddart
GL, Torrance GW. Methods for the economic evalu-
ation of health care programmes. Oxford: Oxford
University Press; 2015.

Krol M, Papenburg J, van Exel J. Does including infor-
mal care in economic evaluations matter? A system-
atic review of inclusion and impact of informal care
in cost-effectiveness studies. PharmacoEconomics.
2015;33(2):123-35.

Goodrich K, Kaambwa B, Al-Janabi H. The inclusion
of informal care in applied economic evaluation: a
review. Value Health. 2012;15(6):975-81.
Riewpaiboon A, Riewpaiboon W, Ponsoongnern K,
Van den Berg B. Economic valuation of informal care
in Asia: a case study of care for disabled stroke survi-
vors in Thailand. Soc Sci Med. 2009;69:648-53.

Van den Berg B, Brouwer WB, Koopmanschap
MA. Economic valuation of informal care. Eur
J Health Econ, formerly: HEPAC. 2004;5(1):36-45.
Care Act 2014, Part 1 Assessing needs — Section 10
(2014).

Australian Institute of Health and Welfare. Informal
care 2016. Available from: http://www.aihw.gov.au/
informal-care-ageing/.

Van den Berg B, Spauwen P. Measurement of infor-
mal care: an empirical study into the valid measure-
ment of time spent on informal caregiving. Health
Econ. 2006;15(5):447-60.


http://www.caregiving.org/wp-content/uploads/2015/05/2015_CaregivingintheUS_Executive-Summary-June-4_WEB.pdf)
http://www.caregiving.org/wp-content/uploads/2015/05/2015_CaregivingintheUS_Executive-Summary-June-4_WEB.pdf)
http://www.caregiving.org/wp-content/uploads/2015/05/2015_CaregivingintheUS_Executive-Summary-June-4_WEB.pdf)
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171766_315820.pdf
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171766_315820.pdf
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171766_315820.pdf
http://www.aihw.gov.au/informal-care-ageing/
http://www.aihw.gov.au/informal-care-ageing/

Quantifying Informal Care for Economic Evaluation in Mental Health

279

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Goossens ME, Rutten-van Mdolken MP, Vlaeyen JW,
van der Linden SM. The cost diary: a method to mea-
sure direct and indirect costs in cost-effectiveness
research. J Clin Epidemiol. 2000;53(7):688-95.
Davis KL, Marin DB, Kane R, Patrick D, Peskind ER,
Raskind MA, et al. The Caregiver Activity Survey
(CAS): development and validation of a new measure
for caregivers of persons with Alzheimer’s disease. Int
J Geriatr Psychiatry. 1997;12(10):978-88.

Marin DB, Dugue M, Schmeidler J, Santoro J,
Neugroschl J, Zaklad G, et al. The Caregiver Activity
Survey (CAS): longitudinal validation of an instru-
ment that measures time spent caregiving for individu-
als with Alzheimer’s disease. Int J Geriatr Psychiatry.
2000;15(8):680-6.

Hassink WH, Van den Berg B. Time-bound opportu-
nity costs of informal care: consequences for access to
professional care, caregiver support, and labour sup-
ply estimates. Soc Sci Med. 2011;73(10):1508-16.
Van Den Berg B, Al M, Van Exel J, Koopmanschap
M, Brouwer W. Economic valuation of informal
care: conjoint analysis applied in a heterogeneous
population of informal caregivers. Value Health.
2008;11(7):1041-50.

Mentzakis E, Ryan M, McNamee P. Using discrete
choice experiments to value informal care tasks:
exploring preference heterogeneity. Health Econ.
2011;20(8):930-44.

Van den Berg B, Bleichrodt H, Eeckhoudt L. The
economic value of informal care: a study of infor-
mal caregivers’ and patients’ willingness to pay and
willingness to accept for informal care. Health Econ.
2005;14(4):363-76.

Chiwaula LS, Revill P, Ford D, Nkhata TM, Hakim
J, Kityo C, et al. Measuring and valuing informal
care for economic evaluation of HIV/AIDS inter-
ventions: methods and application in Malawi. Value
Health Reg Issues. 2016. http://dx.doi.org/10.1016/j.
vhri.2016.08.002http://www.sciencedirect.com/science/
article/pii/S2212109916300164. Accessed July 2016.
Gustavsson A, Jonsson L, McShane R, Boada M,
Wimo A, Zbrozek AS. Willingness-to-pay for reduc-
tions in care need: estimating the value of informal
care in Alzheimer’s disease. Int J Geriatr Psychiatry.
2010;25(6):622-32.

Garrido-Garcia S, Sanchez-Martinez F-I, Abellan-
Perpifian J-M, van Exel J. Monetary valuation of
informal care based on carers’” and noncarers’ prefer-
ences. Value Health. 2015;18(6):832-40.
Gerves-Pinquié  C,  Bellanger MM,  Ankri
J. Willingness to pay for informal care in France: the
value of funding support interventions for caregivers.
Heal Econ Rev. 2014;4(1):1.

Smith K, Wright K. Informal care and economic
appraisal: a discussion of possible methodological
approaches. Health Econ. 1994;3(3):137-48.

Van den Berg B, Brouwer W, Van Exel J,
Koopmanschap M. Economic valuation of informal
care: the contingent valuation method applied in
informal caregiving. Health Econ. 2005;14:169-83.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Patel V, Chisholm D, Rabe-Hesketh S, Dias-
Saxena F, Andrew G, Mann A. Efficacy and cost-
effectiveness of drug and psychological treatments
for common mental disorders in general health care
in Goa, India: a randomised, controlled trial. Lancet.
2003;361(9351):33-9.

Nichols LO, Chang C, Lummus A, Burns R,
Martindale-Adams J, Graney MIJ, et al. The cost-
effectiveness of a behavior intervention with caregiv-
ers of patients with Alzheimer’s disease. ] Am Geriatr
Soc. 2008;56(3):413-20.

Graff MJL, Adang EMM, Vernooij-Dassen MJ M,
Dekker J, Jonsson L, Thijssen M, et al. Community
occupational therapy for older patients with dementia
and their care givers: cost effectiveness study. BMJ.
2008;336(7636):134-8.

Clark RE, Teague GB, Ricketts SK, Bush PW, Xie
H, McGuire TG, et al. Cost-effectiveness of asser-
tive community treatment versus standard case
management for persons with co-occurring severe
mental illness and substance use disorders. Health
Serv Res. 1998;33(5 Pt 1):1285.

Getsios MD, Blume S, Ishak KJ, Maclaine GD. Cost
effectiveness of donepezil in the treatment of mild to
moderate Alzheimer’s disease. PharmacoEconomics.
2010;28(5):411-27.

Egger N, Konnopka A, Beutel ME, Herpertz S, Hiller
W, Hoyer J, et al. Short-term cost-effectiveness of
psychodynamic therapy and cognitive-behavioral
therapy in social anxiety disorder: results from the
SOPHO-NET trial. J Affect Disord. 2015;180:21-8.
Van den Berg B, Ferrer-i-Carbonell A. Monetary
valuation of informal care: the well-being valuation
method. Health Econ. 2007;16(11):1227-44.

Van den Berg B, Fiebig DG, Hall J. Well-being losses
due to care-giving. J Health Econ. 2014;35:123-31.
Deerken JTL, Mangan P, Yabroff R, Ingham J. Care
for the caregivers: a review of self-report instruments
developed to measure the burden, needs, and quality
of life of informal caregivers. J Pain Symptom Manag.
2003;26:922-53.

Brouwer WB, van Exel NJA, van den Berg B, van den
Bos GA, Koopmanschap MA. Process utility from
providing informal care: the benefit of caring. Health
Policy. 2005;74(1):85-99.

Harvey K, Catty J, Langman A, Winfield H, Clement
S, Burns E, et al. A review of instruments devel-
oped to measure outcomes for carers of people
with mental health problems. Acta Psychiatr Scand.
2008;117(3):164-76.

Hastrup LH, Van Den Berg B, Gyrd-Hansen D. Do
informal caregivers in mental illness feel more bur-
dened? A comparative study of mental versus somatic
illnesses. Scand J Public Health. 2011;39(6):598-607.
Livingston G, Barber J, Rapaport P, Knapp M,
Griffin M, King D, et al. Long-term clinical and cost-
effectiveness of psychological intervention for fam-
ily carers of people with dementia: a single-blind,
randomised, controlled trial. Lancet Psychiatry.
2014;1(7):539-48.


http://dx.doi.org/10.1016/j.vhri.2016.08.002
http://dx.doi.org/10.1016/j.vhri.2016.08.002
http://www.sciencedirect.com/science/article/pii/S2212109916300164
http://www.sciencedirect.com/science/article/pii/S2212109916300164

280

H. Weatherly et al.

50.

S1.

52.

53.

54.

55.

56.

Woods RT, Orrell M, Bruce E, Edwards RT, Hoare
Z, Hounsome B, et al. REMCARE: pragmatic multi-
centre randomised trial of reminiscence groups
for people with dementia and their family carers:
effectiveness and economic analysis. PLoS One.
2016;11(4):e0152843.

Meeuwsen E, Melis R, van der Aa G, Golike-
Willemse G, de Leest B, van Raak F, et al. Cost-
effectiveness of one year dementia follow-up care by
memory clinics or general practitioners: economic
evaluation of a randomised controlled trial. PLoS
One. 2013;8(11):e79797.

Mohide E, Torrance G, Streiner D, Pringle D, Gilbert
R. Measuring the wellbeing of family caregivers
using the time trade-off technique. J Clin Epidemiol.
1988;41:475-82.

Al-Janabi H, Coast J, Flynn TN. What do people value
when they provide unpaid care for an older person? A
meta-ethnography with interview follow-up. Soc Sci
Med. 2008;67(1):111-21.

Al-Janabi H, Flynn TN, Coast J. Estimation of a
preference-based carer experience scale. Med Decis
Mak. 2011;31(3):458-68.

Brouwer W, Van Exel N, Van Gorp B, Redekop
W. The CarerQol instrument: a new instrument to
measure care-related quality of life of informal care-
givers for use in economic evaluations. Qual Life Res.
2006;15(6):1005-21.

Hoefman RJ, van Exel J, Rose JM, Van De Wetering
E, Brouwer WB. A discrete choice experiment to

57.

58.

59.

60.

61.

62.

63.

obtain a tariff for valuing informal care situations
measured with the CarerQol instrument. Med Decis
Mak. 2014;34(1):84-96.

Weatherly H, Faria R, Van Den Berg B. Valuing infor-
mal care for economic evaluation. In: Encyclopedia
of health economics [Internet]. Vol. 1. San Diego:
Elsevier. 2014. p. 459-67.

NICE. The social care guidance manual. http:\www.
nice.org.uk/process/pmgl10: National Institute for
Health and Care Excellence, 2016.

Drummond MFME, Tew M, Streiner DL, Pringle
DM, Gilbert JR. Economic evaluation of a sup-
port program for caregivers of demented elderly. Int
J Technol Assess Health Care. 1991;7(2):209-19.
Gaugler JZS, Townsend A, Parris Stephens MA,
Greene R. Evaluating community based programs for
dementia caregivers: the cost implications of adult
day services. J Appl Gerentol. 2003;22(1):118-33.
Wilson E, Thalanany M, Shepstone L, Charlesworth
G, Poland F, Harvey I, et al. Befriending carers of
people with dementia: a cost utility analysis. Int
J Geriatr Psychiatry. 2009;24(6):610-23.

Wu GLK, Herrmann N, Moosa S, Oh PI. The cost-
benefit of cholinesterase inhibitors in mild to moder-
ate dementia: a willingness-to-pay approach. CNS
Drugs. 2003;17(14):1045-57.

Rowen D, Dixon S, Hernandez-Alava M, Mukuria
C. Estimating informal care inputs associated with
EQ-5D for use in economic evaluation. Eur J Health
Econ. 2016;17:733-44.


http://www.nice.org.uk/process/pmg10:
http://www.nice.org.uk/process/pmg10:

Part il

Economic Evaluation of Treatment
of Mental Disorders



Cost-Effectiveness of Interventions 1 8
for Anxiety and Depressive
Disorders

Cathrine Mihalopoulos and Mary Lou Chatterton

Abstract

Depression and anxiety disorders are highly prevalent diagnoses associ-
ated with significant morbidity and economic burden to healthcare sys-
tems and society. It is important to consider the costs and outcomes of the
various pharmacologic and psychologic therapies available for the treat-
ment and prevention of these diagnoses in order to provide services in the
most efficient way. This chapter reviews the numerous economic evalua-
tions previously undertaken to evaluate medications and the psychological
(both in-person and Internet-based) and combination therapies used as
treatments for diagnosed depression and anxiety. It also reviews the grow-
ing literature on interventions for the prevention of these conditions. A
discussion of methodologic concerns is included to provide guidance for
interpreting the existing evidence and as a basis for the design of future

evaluations.
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18.1 Introduction
18.1.1 What Are Depressive
and Anxiety Disorders?

There is little doubt that depressive and anxiety
disorders are highly prevalent among almost all
countries worldwide, and that they result in a
large disease burden and are associated with sub-
stantial economic costs. While most of us are
familiar with the more minor symptoms of
depression (e.g., sadness) and anxiety (e.g., feel-
ing nervous), the focus of this chapter is on the
more severe clinical manifestations of both anxi-
ety and depression.

The most commonly used reference for the clin-
ical diagnosis of mental disorders is the Diagnostic
and Statistical Manual of Mental Disorders
(DSM). The most recent edition of this manual,
published in 2013 [1], states that major depressive
disorder (MDD; sometimes also referred to as clin-
ical depression) is characterized by episodes (last-
ing longer than 2 weeks) of five or more symptoms
of depressed mood or loss of interest or pleasure (at
least one of these must be present), along with at
least four of the following: significant weight loss
not associated with dieting (or marked reduction in
appetite), insomnia (or hypersomnia), psychomo-
tor retardation/agitation, fatigue, feelings of worth-
lessness (or excessive inappropriate  guilt),
diminished ability to think, and recurrent thoughts
of death. Weight change and suicidal ideation do
not need to be present every day. Furthermore, the
symptoms must cause significant impairment in
functioning and not be caused by the physiological
effects of another disorder.

Anxiety disorders include disorders that share
the main features of fear and anxiety. Fear is char-
acterized by the emotional response to a threat,
whether real or perceived, and anxiety is associ-
ated with the anticipation of a future threat. A
number of anxiety disorders can be diagnosed, and
common ones include separation anxiety disorder
(quite common in children), phobias, social anxi-
ety disorder, generalized anxiety disorder, panic
disorder, and agoraphobia. The symptoms for each
disorder usually should be present for around 6
months, although the symptoms for panic disorder

must be present for 1 month. Like depression, to
qualify for a diagnosis the symptoms must cause
significant impairment in functioning.

Even though there has been a shift to the
newer DSM-V for disorder classification, it is
important to note that only minor changes have
been made in the main diagnostic criteria for
depressive and anxiety disorders [2]; therefore,
prior scientific studies that used previous ver-
sions of the DSM (e.g., DSM-IV) to classify
people with or without disorders are still relevant.
While such disorders can occur on their own,
considerable comorbid conditions occur (when
people meet the criteria for both depression and
anxiety) [3]. Such disorders are often also comor-
bid with substance use disorders [3].

18.1.2 What Are the Prevalence
and Disease Burden
of Depression and Anxiety
Disorders?

Recent burden of disease studies have continued
to show that mental disorders are highly prevalent
and associated with considerable disease burden.
The global point prevalence of MDD is reported
to be 4.7% (95% confidence interval: 4.4-5.0%),
the 12-month prevalence is 3.7% (2.7-5.0%), and
the pooled annual incidence is 3.0% (2.4-3.8%)
[4]. Of course, country-specific variations exist
around these estimates; for example, in Africa, the
point prevalence estimate is 6.6% (5.3-8.3) [4].
Anxiety disorders are associated with higher
prevalence rates and are considered to be the
most common mental disorder [5]. The global
point prevalence of anxiety disorders is 7.3%
(4.3-10.9%), ranging from 5.3% in African cul-
tures to 10.4% in European/Anglo cultures [5].
Alarmingly, both depression and anxiety are asso-
ciated with an increased risk of suicide [6].

More concerning is the considerable disease
burden associated with both depression and anxi-
ety. As discussed elsewhere in this book (see
Chap. 25), mental and behavioral disorders are
the leading cause of years lost to disability glob-
ally [7]. Within the mental disorders category, the
leading cause of disease burden is depression
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(accounting for 40.5% of the disease burden), fol-
lowed by anxiety disorders (accounting for 14.6%
of the disease burden) [7]. The highest proportion
of total disability-adjusted life years attributable
to mental disorders accrued in young people aged
10-29 years of age, highlighting the fact that for
many people the onset of such disorders occurs at
a younger age [7]. Figure 18.1 highlights the age
distributions of the main mental disorders
included in the burden of disease studies.

While the “formal” measured disease burden
of mental disorders strikingly highlights the sub-
stantial burden associated with such disorders, it
is also important to note that many other individ-
ual and society-level implications are associated
with the advent of depression and anxiety. For
example, such disorders can have a negative
impact on educational attainment, employment,
and caregivers and span the entire life course;
these have been well demonstrated in a number
of epidemiological studies.

The economic costs associated with depression
and anxiety are also formidable. For example, in a
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review of existing cost-of-illness studies for
depression, Luppa et al. [8] found that the average
annual direct treatment costs per person associated
with depression ranged from $US1000-2500
(reference year 2003), whereas the indirect costs
(largely associated with morbidity-related conse-
quences such as reduced productivity) are higher
at $2000-$3700. A recent study conducted in
Australia used data from the most recent National
Survey of Mental Health and Wellbeing found that
highly prevalent disorders (including depression,
anxiety, and substance use disorders) were associ-
ated with a total annual health sector cost of AU$1
billion(reference year 2013) and AU$12 billion in
lost productivity (absenteeism and reduced work-
force participation) [9]. While these numbers
include respondents who abuse substances, it is
important to note that substance abuse was a sub-
stantial comorbidity with anxiety and depression,
and 81% of the total healthcare costs can be attrib-
uted to people with either MDD, anxiety disorder,
or comorbid depression and anxiety (with no sub-
stance use disorder).

~#— Depressive disorders
-8— Anxiety disorders
& Schizophrenia
~#- Bipolar disorder
~o- Eating disorders
#— Childhood behavioural disorders
Pervasive developmental disorders
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@ Alcohol use disorders
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Fig.18.1 Disability-adjusted life years (DALYs) for mental and substance use disorders in 2010, by age (Reproduced

with permission from [7], p. 1580)
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18.1.3 Treatments for Anxiety
and Depressive Disorders

A number of effective, evidence-based psychoso-
cial and pharmacological interventions exists for
both depressive and anxiety disorders. It is
beyond the scope of this chapter to review all
these guidelines, but interested readers are
referred to well-known organizations including,
but certainly not limited to, the National Institute
of Health and Care Excellence (NICE) in the
United Kingdom (https://www.nice.org.uk/); the
Royal Australian and New Zealand College of
Psychiatrists in Australia (https://www.ranzcp.
org/Home.aspx), and the Agency for Healthcare
Research and Quality in the in the United States
(http://www.ahrq.gov/).

Most of these guidelines cite a number of
evidence-based psychosocial and pharmacologi-
cal interventions for the treatment of both depres-
sion and anxiety disorders. An excellent recent
publication regarding the treatment of MDD
advocated a three-step approach to treatment
[10]. The first step (called step 0) includes ensur-
ing that any substances that can lower mood are
tapered and ceased, that good sleep hygiene is
initiated, and that healthy lifestyle choices are
implemented (e.g., exercise). If step O is not suf-
ficient, then step 1 includes more generic psycho-
social interventions such as psychoeducation and
low-intensity interventions (such as Internet-
based education), as well as formulation-based
interventions, which include psychological ther-
apy (e.g., cognitive behavioral therapy), inter-
personal therapy, acceptance and commitment
therapy, and mindfulness-based therapy. Phar-
macotherapy interventions can also be consid-
ered, including selective serotonin reuptake
inhibitors (SSRIs) and serotonin-noradrenaline
reuptake inhibitors (SNRIs) as first-line thera-
pies, and tricyclic antidepressants (TCAs) as
second-line therapies. If step 1 is insufficient,
then psychological and pharmacotherapies may
need to be combined and medications augmented.
If all else fails, electroconvulsive therapy (ECT)
is the final step of therapy. Importantly, many
guidelines also differentiate between severities of
illness, stipulating that pharmacotherapies and

intensive psychological treatments should be
reserved for more severe cases of depression. A
recent review of the published controlled trials of
stepped care approaches found that there have
been 14 studies of stepped care interventions in
depression published, and an overall pooled
effect size of 0.34 (Cohen d; 95% CI 0.2-0.8)
was observed across all the trials, suggesting a
moderate impact [11]. Unfortunately, however,
the study concluded that the evidence base was
not strong because of substantial variability in
how stepped care was operationalized across the
different studies and because of the large varia-
tions in treatments offered in terms of steps, the
professionals delivering the treatment, and step-
up criteria.

The treatment guidelines for common anxiety
disorders do not differ substantially from those
for MDD in that a mix of psychological and phar-
macological interventions are advocated [12].

Importantly, while such published guidelines
usually include a comprehensive selection of
evidence-based treatments, they do not usually
refer to the value-for-the-money credentials of
such treatments. In healthcare systems, which
often face constrained resources, the question of
which interventions offer good value for the
money is an important consideration. Certainly,
as will be discussed below, some of the interven-
tions cited have strong credentials of cost-
effectiveness, whereas others do not.

The Cost-Effectiveness

of Commonly Used
Treatments for Depression
and Anxiety

18.2

Cost-Effectiveness
of Pharmacological
Treatments

18.2.1

18.2.1.1 Depression

Pharmacotherapy is indicated for the treatment of
moderate to severe depression as well as chronic
major depressive disorder. Many of the second-
generation antidepressants, including the SSRIs
(citalopram, fluoxetine, etc.), reboxetine, agomel-
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atine, and bupropion, are recommended as first-
line therapy. Older antidepressants including the
TCAs (amitriptyline, imipramine, etc.) and
monoamine oxidase inhibitors (phenelzine, tran-
ylcypromine, moclobemide) are also available
but less commonly prescribed because of their
side effects, drug interactions, and frequent dos-
ing regimens [10].

Two reviews focused on model-based eco-
nomic evaluations of therapies for MDD were
published in 2012 [13, 14]. Zimovetz et al. [14]
identified 37 modeled economic evaluations of
MDD interventions, whereas Afzali et al. [13]
focused on 14 modeled cost-utility analyses
(CUA). The majority of the evaluations included
second-generation antidepressants. Several fac-
tors were identified that affected the outcome of
modeled economic evaluations: the choice of
effectiveness data, model structure, perspective,
time horizon, and measurement of response and
remission. Approximately two-thirds of the mod-
els used meta-analyses or pooled study results,
which provide more robust estimates of effective-
ness than models based on the results of a single
study. Many models used decision trees rather
than a Markov structure, which is better suited to
chronic conditions. This seemed to be because of
the clinical trial data used in the models, which
typically covered the acute treatment and contin-
uation phases over 6—12 weeks. Less than half of
the modeled evaluations (see Chap. 7) used a
societal perspective, which was found to have a
substantial effect on the outcome of the analysis.
The societal perspective includes the cost of the
intervention as well as the cost of lost productiv-
ity (see Chap. 29), which can be affected by
MDD and its treatment. Response was defined in
many evaluations as 50% or greater improvement
in the Montgomery Asberg Depression Rating
Scale or Hamilton Rating Scale for Depression,
but some varied this definition, which effects the
results of different evaluations. Similarly, remis-
sion was defined by achieving a Montgomery
Asberg Depression Rating Scale or Hamilton
Rating Scale for Depression cutoff; however, the
cutoff score between evaluations showed vari-
ability. The possibility of relapse was not included
in all models and would favor medications with

higher remission rates. Not all models included
treatment options after initial treatment failure,
which would affect the cost-effectiveness results,
and only three models included the effects of spe-
cific adverse events on costs and utilities.

A third systematic review undertaken by Pan
et al. [15] focused on cost and cost-effectiveness
evaluations for antidepressants from databases
and randomized and naturalistic trials. A rela-
tively large number of the 40 peer-reviewed pub-
lications were industry-sponsored evaluations,
with many of the database analyses conducted in
the United States and Canada. Similar to the
modeled evaluations, people prescribed escitalo-
pram had lower healthcare costs and better out-
comes than those prescribed many other SSRIs.
Some studies also showed that people receiving
escitalopram had lower healthcare costs com-
pared with those receiving venlafaxine. The
results from the evaluations of SSRIs versus
TCAs varied. In database analyses, people using
TCAs had healthcare costs comparable to those
using SSRIs; in some studies, however, higher
non-depression-related costs were found among
TCA users. Other database studies reported that
SSRI users had greater treatment persistence and
lower total healthcare costs than TCA users.
Pragmatic trials conducted across several coun-
tries (Spain, United Kingdom, Czech Republic,
United States), showed that from a healthcare
payer perspective, patients prescribed TCAs had
costs and outcomes comparable with those of
SSRI users, but from a societal perspective, TCA
users had similar or even better outcomes, but
lower total costs, than SSRI users. The inconsis-
tency between the study results was likely the
result of variation in study populations, which
have differing illness severity, comorbidities,
prior treatments, and treatment response.
Differences in healthcare provision and attitudes
regarding mental illness affecting treatment-
seeking behavior across different countries may
also be a factor in the different results.

A meta-analysis comparing multiple treat-
ments was undertaken to determine the relative
efficacy of remission for 10 antidepressants (cita-
lopram, duloxetine, escitalopram, fluoxetine, flu-
voxamine, mirtazapine, paroxetine, reboxetine,
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sertraline, and venlafaxine) [16]. The remission
rates were then applied in a decision-analytic
model to estimate costs and quality of life related
to these treatments as fist-line pharmacologic
therapy for people with moderate to severe
depression treated in a primary care setting over
1 year. Consistent with the previous evaluations,
escitalopram had the lowest cost from a societal
perspective (€15,000) and the second lowest cost
from a healthcare perspective (€5,000). It also
delivered the highest quality-adjusted life year
(QALY) value (0.6978) of the antidepressants
evaluated (utilities were derived from the EQ-
5D). This resulted in escitalopram being domi-
nant over all the other comparators from a societal
perspective. From a healthcare perspective, esci-
talopram had an incremental cost-effectiveness
ratio (ICER) of €3700/QALY compared with
venlafaxine, with both agents dominating the
remaining antidepressants.

18.2.1.2 Anxiety

The medications used to treat anxiety vary with
regard to their pharmacologic properties and
include antidepressants, benzodiazepines, buspi-
rone, anticonvulsants, antipsychotics, and other
miscellaneous agents (antihistamines, p-blockers,
and prazosin). Some have the potential for abuse
and dependence, such as the benzodiazepines,
whereas others seem to be non-habit-forming
(e.g.,antidepressants, buspirone). Benzodiazepines
are effective upon the first dose of medication,
whereas antidepressant therapy may take several
weeks to achieve a therapeutic effect.

Ten studies have evaluated the cost-
effectiveness of medications for the treatment of
anxiety disorders, and an additional 11 studies
compared medications with psychosocial thera-
pies (up to December 2015). The studies are dis-
cussed below, focusing first on the evaluation of
medications. The studies have been divided into
two groups depending on the type of evaluation
(CUA or cost-effectiveness analysis [CEA]). The
studies evaluating a mix of psychosocial and
pharmacologic therapies are then discussed sepa-
rately using a similar grouping based on out-
come. Studies that included costs only or those
without a comparator are not considered full eco-
nomic evaluations and have not been included.

18.2.1.2.1
Medications
Six publications undertook evaluations of phar-
macologic therapies for anxiety disorders using a
CUA approach. Two of these studies used a case-
control design using subjects from an observa-
tional study in Spain to evaluate the use of
pregabalin (an anticonvulsant) in refractory out-
patients with generalized anxiety disorder (GAD)
compared with usual care [17]and compared spe-
cificallywith SSRIs/SNRIs [17]. Two additional
publications evaluated the use of pregabalin com-
pared with venlafaxine extended release (an
SNRI) for the treatment of GAD using simula-
tion models [19, 20]. All four evaluations found
that pregabalin delivered additional QALY's but
at a high cost. The incremental cost-utility ratios
ranged from <€33,000/QALY when compared
with venlafaxine extended release in Spain [20],
to €27,000/QALY compared with venlafaxine in
Portugal [19]. The ICER was €16,000/QALY
when compared with usual care and €25,000/
QALY when compared with SSRIs/SNRIs.
Another publication reported the results of a
modeled analysis comparing the use of imipra-
mine (a TCA) plus different maintenance strate-
gies for the treatment of panic disorder from the
perspective of the US mental healthcare system.
They found that two maintenance regimens (full-
and half-dose imipramine) were dominant com-
pared with acute imipramine therapy with no
maintenance regimen [21]. They found that two
maintenance regimens (full-dose imipramine
[2.25 mg/kg/day] and half-dose imipramine)
were dominant compared with acute imipramine
therapy with no maintenance regimen [21].
Mavranezouli et al. [22] used a decision-
analytic model to evaluate six drugs used as
monotherapy (duloxetine, escitalopram, parox-
etine, pregabalin, sertraline, and venlafaxine
extended release) compared with no pharmaco-
logic treatment in people with GAD. Sertraline
was the dominant strategy, producing the lowest
costs and highest QALYSs, and had a 75% proba-
bility of being the most cost-effective option
when the willingness to pay was £20,000/QALY.
All these modeled evaluations took a limited
healthcare perspective. The four evaluations of
pregabalin used short time horizons (6 months to

Cost-Utility Studies of Anxiety
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1 year), whereas Mavissakalian et al. [21] evalu-
ated an 18-month time horizon and Mavranezouli
et al. [22] took a slightly longer window of 3.5
years. In the four studies evaluating pregabalin
[17-20], QALYs were measured using the EQ-
5D, whereas Mavranezouli et al. [21] usedShort
Form 36-item (SF-36) data from a trial of escita-
lopram, and the remaining study [21] used clini-
cal judgements to derive the QALY weights
associated with the health states captured in the
model (see Chap. 6). These different methods for
valuation of utility values can result in quite dif-
ferent outcomes and should be considered when
comparing these evaluations for healthcare deci-
sion making (more on this issue below in Sect.
18.3, “Methodological Considerations™).

18.2.1.2.2 Cost-Effectiveness Studies

of Anxiety Medications

Mihalopoulos et al. [23] reviewed the economic
evaluation evidence base for interventions target-
ing anxiety disorders and found four studies that
evaluated pharmacological interventions for anx-
iety disorders using a CEA framework. Two
compared the SSRIs escitalopram and paroxetine
[24, 25], one evaluated the SNRI venlafaxine
compared with diazepam (a benzodiazepine)
[26], and the final study evaluated controlled-
release versus immediate-release paroxetine [27].
Three of the evaluations were model based,
whereas one was based on data from a retrospec-
tive database analysis. The studies covered short
time horizons (3—9 months). Two studies took a
narrow health sector perspective and the remain-
ing studies took a societal perspective that
included productivity costs. The outcomes used
included symptom-free days [24], discontinua-
tion rates [27], and remission [25, 26].

The results of the studies suggest that escitalo-
pram may cost less and be more effective than
paroxetine, particularly when effects on produc-
tivity are included in the analysis [24, 25].
Venlafaxine costs more but is more effective than
diazepam [26]. The results also suggest that
controlled-release paroxetine is less costly and
has a lower discontinuation rate that the immedi-
ate release formulation [27]. It is important to
note that for several economic evaluations of

pharmacologic interventions, many authors were
employees of pharmaceutical companies or con-
sultants paid by these companies, raising doubt
about the independence of such studies.

18.2.2 Cost-Effectiveness

of Psychological/Psychosocial

Treatments
18.2.2.1 Depression
18.2.2.1.1 Cognitive Behavioral Therapy
Cognitive behavioral therapy (CBT), along with
the pharmacological therapies detailed above, is
perhaps one of the major cornerstones of treat-
ment for depression. CBT aims to assist people in
first identifying thoughts and behaviors that are
unhelpful and learn better ways of managing both
thoughts and behavior. CBT is a recommended
treatment approach in almost all major clinical
guidelines internationally. Individualized, group
and even Internet-based CBT all have strong evi-
dence of effect, particularly among people
(including children and adults) with mild to mod-
erate depression [28-30].

A recent review of the CUA studies of CBT
for the treatment of depression found 22 avail-
able studies (until July 2013) [31]. The review
found that studies were generally of a reasonably
high standard using published quality criteria for
economic evaluations (86% of the criteria were
met overall). Health sector costs were widely
included in almost all the studies, with patient
time and travel costs included in about half of
studies and a smaller proportion including effects
on productivity. The conclusions of the review
found that individualized CBT for adults as a
stand-alone treatment (either individual therapy
or group therapy) or in combination with phar-
macological treatments (usually SSRIs)! seemed
to be generally cost-effective. The results for
children were far less uniform. For studies of
children, the results ranged from dominant (that
is, the intervention cost less and had greater ben-

'"Economic evaluations of combination therapies (psycho-
logical plus pharmacological) are discussed further below.
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efits) to not cost-effective (ICERs fell above the
normally accepted value-for-money thresholds
such as £30,000/QALY in the United Kingdom
or $50,000/QALY in Australia) to dominated
(that is, the intervention cost more and had less
benefits than the comparator). The conclusions of
this recent review are similar to those of older
reviews of the cost-effectiveness of CBT for
depression and other mental disorders.

However, a number of methodological issues
were raised by the reviews considered above. For
example, the short time horizon of many of the
studies was discussed (no study tracked costs or
benefits beyond 5 years), very few studies
included broader societal costs (such as produc-
tivity), and the way which missing data were
handled in some of the studies. Another impor-
tant issue that needs to be highlighted is that the
comparator condition in many of these studies
must be considered. For example, while treat-
ment as usual (TAU) is a common comparator, it
can vary considerably both within and across dif-
ferent countries and contexts. This is important,
as TAU can incur quite different costs and of
course benefits, thus influencing the ICER.
Furthermore, each jurisdiction responsible for
decision-making needs to know whether the
comparator conditions in studies are broadly rep-
resentative of their own jurisdiction.

18.2.2.1.2 Other Treatment Approaches

As mentioned previously, stepped care
approaches for the treatment of depression are
currently receiving much attention and feature
relatively prominently in many of the treatment
guidelines discussed above. Unfortunately, there
is almost no evidence of the cost-effectiveness of
such stepped care approaches versus other treat-
ment approaches.

The cost-effectiveness of collaborative care
approaches, which are much less defined than
stepped care approaches and tend to be recom-
mended for people in whom prior (simpler) treat-
ments have not worked, have recently been
reviewed [32]. Collaborative care is loosely
defined as a multidisciplinary approach, usually
set in primary care, targeting the patient, doctor,
and healthcare system. Basically, a care coordi-

nator coordinates the care of the patient and
guides treatment decision-making in an orga-
nized and informed way between all treating pro-
fessionals (e.g., the general practitioner,
psychologists, and psychiatrists). This review
included 19 published studies in which usual care
was the most common comparator. The overrid-
ing conclusion of the review was that the existing
evidence base of economic evaluations of collab-
orative care is highly variable in terms of final
results, with results ranging from dominance to a
cost per QALY of nearly US$900,000. The
review concluded that there is still substantial
uncertainty regarding the cost-effectiveness of
collaborative care, and further research needs to
measure QALYs directly and to adopt longer
time horizons (beyond 1 year). An earlier related
review of the management of depression in a pri-
mary care setting concluded that such collabora-
tive care can return a positive cost-to-benefit ratio
when the outcomes are expressed in monetary
units (largely by monetizing the value of the
QALY in CUA studies) [33].

The cost-effectiveness of other, lesser known/
discussed therapies have also been recently
investigated. For example, the cost-effectiveness
of art therapy was recently investigated using
modeling and found to be cost-effective com-
pared with a waitlist comparator, but it may be
dominated (i.e., more expensive and less
effective) when compared with verbal psycho-
logical therapy [34].

A recent modeled economic evaluation study
set within the Spanish context evaluated the cost-
effectiveness of ECT compared with repetitive
transcranial magnetic stimulation for the treat-
ment of treatment-resistant severe depression.
The study found that ECT was likely to be the
most cost-effective option at a willingness-to-pay
threshold of €30,000/QALY [35]. Importantly,
this study also had a short time horizon of 1 year
under a limited National Health Service perspec-
tive. However, previous research using economic
modeling conducted in the United Kingdom con-
cluded that ECT is likely to be as cost-effective as
pharmacological treatment, although the model
upon which this conclusion is based has been
seriously critiqued [36].
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Longer-term and more intensive psychothera-
peutic approaches (such as psychodynamic ther-
apy, as opposed to more discrete approaches such
as CBT) have been found to be more effective for
subsets of people with depressive disorders (such
as those with comorbid personality disorders or
perfectionistic tendencies); however, the evidence
base regarding the cost-effectiveness of such
approaches is not strong, since very few cost-
effectiveness studies have been undertaken [37].

18.2.2.2 Anxiety

There are substantially more reviews of economic
evaluations of interventions targeting depression
compared with anxiety. In a recent publication,
Mihalopoulos et al. [23] reviewed the economic
evaluation evidence base for interventions target-
ing anxiety disorders and found 18 studies of non-
pharmacological interventions. That chapter
presented an update of studies previously pub-
lished in a review by Konnopka et al. [38], which
identified only 11 cost-effectiveness studies.
Twelve of the studies identified by Mihalopoulos
et al. were CEA studies and the remainder were
CUA studies. The CUA studies evaluated a range
of interventions, largely based on CBT principles
(e.g., family-based CBT, Internet-based CB,T and
stepped care treatment, also including lower-dose
and more intensive types of CBT). As for depres-
sion, most of the studies were in adults and evalu-
ated either generic anxiety disorders or panic
disorders. The study perspectives were largely
those of the health sector, with the occasional
addition of effects on productivity, and the types
of analyses were largely trial-based economic
evaluations. The vast majority of studies used the
EQ-5D to measure QALY (see Chap. 6), which
does help to aid comparability between studies, at
least on the outcome side. Again, similar to
depression, the studies overwhelming suggested
that the interventions evaluated were very cost-
effective compared with TAU at commonly
accepted value-for-money thresholds.

Of the cost-effectiveness studies, half of the
studies targeted people with just anxiety disorders
and the other half included people with affective
disorders as well as other mental disorders. The
range of interventions evaluated in these studies

were broader than in the CUA studies and
included, for example, a shyness program for
social phobia, collaborative care in primary care,
and psychodynamic therapy. A variety of outcome
measures were used, including symptom severity
scales and anxiety-free days. While the value-for-
money credentials of interventions using a CEA
framework are difficult to determine, this review
noted that studies of stepped care approaches and
self-directed CBT in fact save costs compared
with more traditional forms of therapy.

The limitations of this evidence base were
largely the same as the limitations identified for
interventions targeting depression: short time
horizons, limited perspectives, and an unclear
definition of TAU comparators.

18.2.3 Cost-Effectiveness Studies
Comparing Psychosocial
Therapies and Medications

Other recent evidence has assessed the cost-
effectiveness of pharmacotherapy compared with
CBT and combination therapy for the treatment of
moderate to severe depression in the United
Kingdom [39]. This study was undertaken in part
to fulfill the lack of cost-effectiveness evidence
underpinning many of the treatment guidelines
that recommend combination therapy for the treat-
ment of severe to moderate depression. This study
used a decision-tree framework (see Chap. 7) over
a 27-month time horizon constructed from the
National Health Service perspective in the United
Kingdom. The study concluded that CBT mono-
therapy was likely to be the most cost-effective
option that dominated combination therapy and
had an ICER of around £20,000/QALY compared
with pharmacotherapy. Similarly, a recent study
also found that adding CBT to pharmacological
regimes for those who are resistant to treatment is
also likely to be a cost-effective option at com-
monly accepted WTP thresholds (e.g., £20,000—
30,000/QALY in the United Kingdom) [40].

For anxiety disorders, the review by
Mihalopoulos et al. [41] identified two studies
that assessed both pharmacological and nonphar-
macological studies in the same study context
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[42, 43]. The first evaluation compared CBT and
pharmacotherapy for the treatment of people
with panic disorder in a speciality anxiety treat-
ment center in the United States [43]. The CBT
was manualized, but the choice of medication
was left to the treating clinician. The next evalu-
ation compared CBT with imipramine and parox-
etine as monotherapy, as well as two combination
therapies — CBT plus imipramine and CBT plus
paroxetine — again in people with a diagnosis of
panic disorder [42]. The studies seemed to take a
health sector perspective and included only direct
medical costs and limited time frames of 6
months to 1 year. Otto et al. [43] used the
Clinician Global Impression of Severity scale,
whereas McHugh et al. [42] used the panic disor-
der severity scale for effectiveness measures.
Both studies found that CBT had the most favor-
able cost-effectiveness ratios [42, 43]. The main
obvious problems for decision makers attempting
to use these evaluations is whether the various
outcome measures are comparable and what is a
reasonable cost to pay for a point change in a
symptom scale.

18.2.4 Cost-Effectiveness
of Preventive Interventions
for Depression and Anxiety

Mihalopoulos and Chatterton [44] recently sys-
tematically reviewed the economic evidence base
of preventive interventions for mental disorders.
This review included nine studies that were
largely found to be of fairly good quality. Six of
these studies were designed to prevent depression
and two to prevent childhood anxiety disorders.
The review concluded that the most effective
and cost-effective preventive interventions for
depression in both children and adults were indi-
cated® types of CBT-based interventions. Such
interventions largely consist of screening people
for signs of depression and then providing to

*“Indicated prevention” refers to preventive interventions
targeting people with some symptoms of a mental disor-
der but who do not yet meet all criteria. This definition is
contrasted with universal preventive interventions, which
target entire populations, and selective interventions,
which target “at-risk” populations [45].

those who have elevated symptoms but do not yet
meet all the criteria for MDD a therapeutic inter-
vention such as group-based CBT. Half of the
studies were CUASs, and the results of those stud-
ies all showed that these interventions fell well
below the normally accepted criteria of cost-
effectiveness. However, the CUAs were all mod-
eled economic evaluations. Mihalopoulos et al.
[46] recently evaluated the cost-effectiveness of
a preventive parenting intervention for shy,
preschool-age children and showed that this
intervention is also likely to be very good value
for the money. The review concluded that future
research needs to integrate economic evaluations
within trials so that broader assessments of eco-
nomic effects can be attained, at least in the short
term. Furthermore, longer-terms assessments of
study participants, particularly in interventions
targeting children and adolescents, should be
undertaken to demonstrate to what extents effects
can be maintained into adulthood.

Another area that is recently receiving consid-
erable attention is the poor physical health of
people with mental disorders, which is high-
lighted by the sobering statistics showing the
much-reduced life expectancy of people with
serious mental disorders that is not related to
increased risk of suicide [47]. Because such
interventions that specifically target the physical
health of those with mental disorders are now
receiving more attention, the cost-effectiveness
of such interventions is also being evaluated. In a
review of this evidence base, Park et al. [48] iden-
tified studies that targeted the physical health of
people with depressive disorders and concluded
that, in general, such interventions provide good
value for the money at commonly accepted value-
for-money thresholds. However, many studies
were very context specific, and the issues of treat-
ment fidelity, uptake, and adherence in particular
need to be better accounted for.

18.2.5 Cost-Effectiveness of Internet-
Based Therapies

Donker et al. [49] evaluated the existing eco-
nomic evaluations of Internet interventions for
mental disorders, which have been conducted
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alongside trials of such interventions. Sixteen
studies met the review’s inclusion criteria, and
most were of a reasonable standard. Of those 16
studies, 4 targeted depression, 3 social phobia, 1
panic disorder, 1 health anxiety, and 1 generic
anxiety. The majority of studies used CBT as the
therapeutic intervention and were supported or
guided by therapists. The evaluations that were
targeted to depression showed a reasonable prob-
ability of being cost-effective when compared
with waitlist controls, although compared with
other comparators, the results were more mixed.
For anxiety disorders, some of the studies dem-
onstrated that guided integrated CBT might be
dominant (cost less and have greater benefits)
compared with other active interventions or
attention controls. Importantly, however, this
review excluded modeled economic evaluations
on the basis that the methods included in these
studies are different from those of economic eval-
uations undertaken alongside randomized trials.
At the time of this review, 10 modeled economic
evaluations oflnternet-based CBT were identified
and excluded.

Another published review of Internet-based
psychological therapies in children/adolescents
in particular cautioned that the evidence base of
such therapies (in terms of cost-effectiveness) is
not strong and is an area that future research must
urgently address [50].

18.3 Methodological
Considerations

In this section, some of these more important
methodological considerations in economic eval-
uation studies of interventions targeting depres-
sion and anxiety are discussed, along with their
implications for the results of cost-effectiveness
studies. Many of the reviews discussed earlier in
this chapter highlight that costs are often mea-
sured from limited economic perspectives
(largely that of the health sector), and broader
(i.e., societal) perspectives usually only include
health sector costs and effects on productivity.
Traditionally, it has been argued that the starting
perspective of economic evaluations should be

societal, with all costs and consequences — no
matter to whom they accrue — included in the
evaluation [51]. The main reason for this is that
important and potentially unknown costs (and
consequences) are accounted for, and there is less
chance of biased results. There is, however,
always a balance between the pragmatic require-
ments of studies and theoretical methodological
rigor. The Second Panel on Cost-Effectiveness in
Health and Medicine recently highlighted the
fact that many international decision-making
agencies in Europe, Australia, and elsewhere
have stipulated that a health sector perspective be
adopted in the base case results of cost-
effectiveness studies and wider societal impacts
be included as supplementary analyses (if there is
adequate evidence) [52]. Further, the panel high-
lighted the continued theoretical challenges that
beset aggregation of the costs and consequences
that accrue in different contexts. As such, the
panel’s recommendation is that all cost-
effectiveness studies adopt a health sector per-
spective as the reference case, with another
reference case adopting a societal perspective.
Within the health care perspective, the panel rec-
ommends including all formal health sector costs
(e.g., hospitalizations, medicines, community
health care), regardless of whether they are reim-
bursed by a third-party payer or the individual.
Interestingly, the panel also recommends all
future related and unrelated healthcare costs be
included in the evaluation. Societal costs include
both time costs of patients seeking/receiving
care, caregiver time, travel costs, effects on pro-
ductivity, and any other non—health sector costs
and impacts (e.g., criminal justice). It has also
been demonstrated that the inclusion in economic
evaluations of the effects of interventions target-
ing depression on productivity can substantially
alter the results of the study, with up to 60% of
costs attributable to effects on productivity [53]
(see Chaps. 28 and 29). Interestingly, while it is
almost assumed that productivity costs should
decrease with effective interventions, instances
exist where they can increase (e.g., in a multi-
modal study, described in this review, that
evaluated psychotherapy combined with pharma-
cotherapy, productivity costs increased because
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of the extra time associated with a more intensive
intervention). However, future research needs to
ensure that costs are indeed comprehensively
measured in order to ensure that no unintended
cost consequences or implications associated
with various interventions are missed. Certainly,
this has been highlighted as a limitation in many
of the reviews discussed above.

In many respects, however, the measurement
of benefit is just as important and needs to be
carefully considered in each study. Many interna-
tional decision-making authorities have stipulated
that QALY's should be the main outcome included
in the base case analyses of cost-effectiveness
studies. The Second Panel on Cost-Effectiveness
in Health and Medicine also recommended that
the reference case analysis of cost-effectiveness
studies should measure outcomes in QALY [52].
As described in greater detail elsewhere in this
book, QALY are a generic outcome measure that
combine mortality and morbidity into a single
numeric unit, whereby the amount of time spent
in a health state is multiplied by a weight (bounded
by 0 and 1), which denotes the strength of prefer-
ence for that health state. Various techniques are
available to determine the utility weights for dif-
ferent health states; however, the most commonly
used technique is preference-based health-related
quality of life measures (also called multiattribute
utility measures) (see Chaps. 3 and 6). These mea-
sures are simply health-related quality-of-life
questionnaires with an added utility scoring algo-
rithm, which gives preference weights to the vari-
ous dimensions in the questionnaires. In a
systematic review of utility weights used in eco-
nomic evaluations of mental disorders, Sonntag
et al. [54] found that of the 227 existing studies
included in the review (127 model-based evalua-
tions and 100 empirical evaluations), the majority
of the empirical studies used such preference-
based measures to estimate health state utilities.
Of those, the most commonly used instruments
were the EQ-5D and the SF-6D. The choice of
instrument used in cost-utility studies is not triv-
ial; previous research has unequivocally demon-
strated that the choice of preference-based
health-related quality-of-life instrument used to
assess QALY's can have a major impact on results.

A recent study compared the main preference-
based utility measures used to assess QALY's with
two commonly used outcome measures in studies
of depression (the Kessler Psychological Distress
Scale [K10] [55] and the 21-item Depression and
Anxiety Stress Scale) [56, 57]; it found that while
all the instruments discriminated between severity
levels measured by the two clinical measures,
they were certainly not uniform. For example, the
difference in utility going from mild to severe
health states as measured by the K10 was 0.3 for
the HUI3, 0.2 for the eight-dimension Assessment
of Quality of Life instrument and the EQ-5D, and
0.1 for the SF-6D and the 15D. This means that
there could be a threefold difference in results if
an intervention moved people from mild to severe
psychological distress (as measured by the K10)
simply based on the choice of outcome measure.
This study found that while all instruments had
acceptable construct validity that seemed to reflect
depression severity levels, the eight-dimension
Assessment of Quality of Life instrument seemed
to have the best statistical fit with the clinical mea-
sures when compared with the other preference-
based measures. It is imperative that such
comparative studies be undertaken for all utility
measures in order to ensure that they are indeed
discriminatory compared with routinely used
clinical measures. This is particularly urgent for
measures used to assess QALY's in children with
mental disorders, among whom very few quality
construct validity studies have been conducted.

A review of the methodological considerations
of modeled cost-effectiveness studies for depres-
sion concluded that many of the models published
up to 2010 were largely cohort, Markov-type
models, had a short time duration (usually 1 year),
used limited costing perspectives, and differen-
tially determined benefit both in terms of the
health states used in the models and the source of
the health state utilities [14]. Recent studies, how-
ever, have started to use more sophisticated forms
of modeling that attempt to account for patient
heterogeneity and can track costs and benefits
over a longer time horizon [58]. While the devel-
opment of such models is a welcome addition to
the literature, caution must be exercised because
models are only as good as the input parameters,
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and assumptions are made in estimating both the
costs and benefits of the interventions as well as
the progression of the disease. However, given
that patient heterogeneity has been identified as
an important variable to be considered in cost-
effectiveness models [59], more complicated
models such as the discrete event simulation
(DES) model (a type of microsimulation model)
are now starting to be developed within the men-
tal health context (see Chap. 7). This type of mod-
eling differs from more traditional deterministic
cohort models or even Markov processes in that
DES models simulate individual patient trajecto-
ries rather than “averages” among cohorts, thus
allowing more complex characteristics of systems
to be captured [60]. Within a DES model, an indi-
vidual basically moves through the model, experi-
encing events at any discrete period after the
previous event (using mathematical formulas).
The timing of events is important, and different
events can occur at different times for different
people. This model is much more flexible and
allows individual patient heterogeneity to be
incorporated within the analysis. More complex
agent-based models can even incorporate interac-
tions between people (that is, agents).

The above discussion includes evidence of
cost-effectiveness mostly from evaluations that
evaluate one intervention compared with another.
However, one of the largest limitations in many
such studies is the issue of direct comparability.
Even when individual studies are of high quality,
differences in methods — such as perspective, col-
lection of resource use data, utility measurement,
time horizon, and so on — can mean that the ICER
results of studies are not directly comparable. For
this reason, broader priority-setting approaches
have been developed (see Carter et al. [61] for a
general discussion and Mihalopoulos et al. [62]
for a review of such approaches within the mental
health context). In these broader studies, the cost-
effectiveness of interventions is reevaluated using
modeling techniques that have comparableas-
sumptions. For example, a consistent set of dis-
ease weights may be used, or resource use and
unit costs from a particular context (e.g., Australia)
are used. Examples of such approaches are the
Assessing Cost Effectiveness Approach and the

Avertable Burden studies, both from Australia,
and the generalized cost-effectiveness approach
from the World Health Organization. All of these
priority-setting approaches are described by
Mihalopoulos et al. [41]. What is notable from
these studies is that the vast majority of interven-
tions for depression and anxiety evaluated (many
of which are also discussed above) where found to
have extremely favorable cost-effectiveness ratios
at commonly accepted value-for-money thresh-
olds. Furthermore, many of these studies found
that if cost-effective treatments are offered to
those who are already accessing treatment and are
not receiving evidence-based, cost-effective care,
a substantial amount of disease burden can be
averted at no extra cost [63, 64].

18.4 Conclusions

Lastly, much of what has been briefly discussed
and reviewed in this chapter relates to interven-
tions that tend to cost more than the comparator
conditions but usually bestow some benefit. What
is less often discussed, however, is that instances
may occur when it is best to disinvest from some
healthcare interventions, if the opportunity costs
of doing so are not too onerous. In this instance,
disinvestment may lead to substantial cost sav-
ings, with only minor health losses. These cost
savings could theoretically be invested in other
healthcare technologies (if the opportunity cost
of doing so is acceptable). Nelson et al. [65]
found that disinvestment from transcranial mag-
netic stimulation for people with treatment-
resistant depression can lead to considerable cost
savings, with minor QALY losses. However, very
few interventions evaluated in existing reviews of
economic evaluations of interventions targeting
depression and anxiety fit into this category.
Finally, it is now fair to conclude that there
exists sufficient evidence demonstrating the effec-
tiveness and cost-effectiveness of both pharmaco-
logical and psychosocial treatments for both
depression and anxiety. However, a major problem
is that people who might benefit from these thera-
pies are still not receiving them, even in well-
resourced countries such as Australia. Compelling
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evidence shows that even when people access
care, many, if not the majority, still do not receive
even minimally adequate care, let alone evidence-
based care. For example, Harris et al. [66] found
that, in Australia, among people meeting criteria
for affective and/or anxiety disorders, fewer than
half sought treatment (39%); of those who sought
treatment, only 16% received minimally adequate
treatment. An urgent issue for future research
needs to be how interventions that are known to
work and are cost-effective can be properly pro-
vided to everyone who needs them.

Key Messages

e Many studies evaluate the cost-effec-
tiveness of both psychological and phar-
macological treatments for depression
and anxiety.

e QOutcome measurement in economic
evaluations of mental health conditions
can vary, requiring careful interpretation
of results across studies and the contexts
in which they have been evaluated.

e Future research needs to determine how
to best ensure that people with depres-
sion and anxiety receive effective and
cost-effective care when accessing
treatment.
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Abstract

This chapter focuses on a review the cost-effectiveness studies of bipolar
disorder (BD) published in the past 10 years in order to present the main
methodological issues related to economic evaluations of this topic. A sys-
tematic search of the was performed to include articles on the cost-
effectiveness of any management strategy for BD, published in English,
and spanning the period of January 2005 to June 2016. Five electronic
databases were assessed, namely, the National Health Services—Health
Economic Evaluation Database, the Health Technology Assessment
Database, MEDLINE, and the Cumulative Index to Nursing and Allied
Health Literature. A total of 141 citations were found. After screening, 24
studies were selected, of which 18 were original articles and 6 were sys-
tematic reviews. Of the eligible studies, the majority were from the United
Kingdom and United States. Few studies were not funded by the pharma-
ceutical industry. Considering methodology, four studies were trial-based
economic evaluations and the others were model-based economic evalua-
tions. The number of subjects enrolled in the reported trials varied from
103 to 431. Most studies focused on the maintenance phase of BD treat-
ment. New atypical antipsychotics were the most commonly evaluated
interventions, with placebo and traditional treatments as comparators.
Few articles evaluated classical mood stabilizers (lithium, valproate,
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carbamazepine) in an economic assessment. Atypical antipsychotics were
the most cost-effective intervention studied. When one considers the eco-
nomic evaluations, quetiapine, olanzapine, and aripiprazole are consid-
ered to be good strategies in the maintenance treatment of BD.

Key Points Summary

e Introduction to bipolar disorder (BD)
clinical characteristics and epidemiology

e A brief contextualization of impacts and
economic issues of BD treatments

e Review of up-to-date treatments and
cost-effectiveness evidence in BD

e A critical discussion of the many chal-
lenges, limitations, and research aspects
presented in current cost-effectiveness
studies for BD

e Considerations for future studies and
decision-making policies

19.1 Introduction

Bipolar disorder (BD) is a chronic mood disorder
characterized by fluctuations in mood, from
depressive to irritable or elated temper. Affected
subjects can present depressive or hypomanic/
manic episodes throughout their lifetime. In
depressive episodes, symptoms such as low
energy, low mood, anhedonia, loss of interest or
pleasure, sleep disturbances, and difficulties con-
centrating could affect the individuals.
Hypomanic and manic episodes are associated
with expansive or irritable mood, increased
energy and activity, distractibility, decreased
need for sleep, inflated self-esteem, and grandi-
osity, all of which differ in terms of severity and
duration. Manic episodes need to last at least 1
week and lead to marked impairment in social or
occupational functioning, hospitalization, or psy-

chosis. Hypomanic episodes have a minimal
duration of 4 days and do not present the severity
described for manic episodes. Bipolar I disorder
(BD I) and bipolar II disorder (BD II) are the
most defined and studied subtypes. Patients with
BD I must present at least one manic episode dur-
ing their lifetime, with or without major depres-
sive episodes, and those with BD II need to
present at least one hypomanic episode and one
major depressive episode [1].

The lifetime prevalence of BD types I and II
within the general population is more than 1%,
irrespective of socioeconomic level, culture, and
nationality. BD I affects men and women equally;
however, BD II is more frequent in women [2].
Psychiatric and medical comorbidities are highly
prevalent, more frequently co-occurring with
anxiety disorders, substance abuse disorders,
metabolic syndrome, and cardiovascular disor-
ders [2, 3]. The chronic course of illness associ-
ated with partial remission of symptoms, high
rates of comorbidities, and a complex clinic pre-
sentation implicates the significant utilization of
inpatient and outpatient services, as well as med-
ications and psychosocial interventions [4].

There is an average delay of 5-10 years from
symptom onset to the beginning of treatment in
this population [2, 3]. This delay, associated with
high rates of comorbidities and poor treatment
compliance, is extremely important in the result-
ing impairments, such as limited functional out-
come, cognitive dysfunction, decrease in physical
health, and high mortality caused by both medi-
cal conditions and suicide rates [3]. The inci-
dence of death by suicide is high— it can be more
than 20 times higher than in the general popula-
tion — and 30-50% of patients with BD attempt
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suicide at least once in their lifetime. About 20%
succeed [2, 5].

BD is one of the major causes of disability
worldwide, according to the Global Burden of
Disease Study [6]. It is considered a severe psychi-
atric disorder that often causes not only a major
impact on patient well-being but also an emotional
overload on the patients’ family and an economic
burden for society [3, 4]. Treatment involves phar-
macotherapy with mood stabilizers frequently
associated with other strategies: antipsychotics
and/or antidepressants, electroconvulsive therapy,
and psychotherapies. The treatment of BD remains
a challenge, with studies showing that fewer than
half of patients present a good response to treat-
ment, and most achieve only partial remission [4].

At a societal level, people with this illness
induce enormous direct and indirect costs [3].
Studies demonstrate that they use almost four times
more healthcare resources than and cost more than
four times more than people without BD [5].
Indirect costs due to morbidity, premature mortal-
ity, and loss of productivity make it an important
public health issue. It is important to highlight that
intangible costs exist, such as family burden and
impaired health-related quality of life [4].

With a wide range of interventions to treat BD,
from pharmacological to psychosocial approaches,
and limited healthcare budgets, it is important for
stakeholders to allocate scarce resources to under-
standing the additional value of new interventions.
Economic evaluation methods are used to compare
costs and benefits between different interventions
and to support the decision of whether alternative
interventions represent an efficient use of resources.
Cost-effectiveness analysis is a type of economic
evaluation that provides information on the costs
and benefits of competing interventions, measured
by resource use and impact on mortality and mor-
bidity in a certain population. Many outcome mea-
sures can be used, but regulatory agencies have
recently recommended the use of quality-adjusted
life years (QALYs5s) [5, 7]. Considering the perspec-
tive of a broad spectrum of effective interventions,
economic evaluations are increasing in the litera-
ture because of their relevance in assisting decision
makers in creating health policies.

19.2 Bipolar Disorder Treatment:
Cost-Effectiveness Evidence

For this chapter, a systematic search of the litera-
ture was undertaken to identify English-language
articles published between January 2005 and
June 2016 that provided data on the cost-
effectiveness of any management strategy for
BD. This date restriction was enforced in order to
obtain data likely to be relevant to current health-
care settings and costs. In total, five electronic
databases were searched: the National Health
Services—Health Economic Evaluation Database,
the Health Technology Assessment Database,
MEDLINE, and the Cumulative Index to Nursing
and Allied Health Literature. In addition, refer-
ence lists of key articles were searched and recent
reviews were checked for further relevant publi-
cations. The search strategies included both key
words in text and corresponding medical subject
headings.

A search of the five electronic databases
yielded a total of 141 citations. After managing
duplicate records and screening titles and
abstracts, 24 studies were selected, 18 of which
were original articles and 6 were systematic
reviews. Of the final reading, two originals were
excluded for not presenting comparable interven-
tions, and four reviews were not cost-effectiveness
reviews. Of the eligible studies, the majority were
from the United Kingdom and United States.
Few studies (four trials) were not funded by the
pharmaceutical industry. Most studies focused on
the maintenance phase of BD treatment.
Considering the methodology, four studies were
trial-based economic evaluations, whereas the
other studies were model-based economics eval-
uations. The number of individuals included in
the studies trials varied from 103 to 431 partici-
pants. New atypical antipsychotics were the
interventions of choice, with placebo and tradi-
tional treatments as comparators. Only two
studies compared nonpharmacological and phar-
macological interventions. The common charac-
teristics between the studies are listed below. The
main findings of the studies are summarized in
Table 19.1.
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Study Characteristics

— Similar costs between interventions

— Direct and indirect costs included

— Few cost analyses associated with drugs’
adverse effects

— Healthcare payer perspective

— Main outcomes: QALY's, number of days with
mood events, number of days free of a bipolar
episode, and number of days in inpatient
treatment

— Follow-up time: ~12 weeks for acute phase
and ~5 years for maintenance phase (model)

— Few willingness-to-pay evaluations performed

— Data origin from meta-analysis, randomized
controlled trials, or national guidelines

— Statistical analyses included bootstrapping,
regression modeling, Markov models, and
discrete event simulation

— All undertook sensitivity analyses.

19.2.1 Cost-Effectiveness of Classical
Mood Stabilizers

Classical mood stabilizers (lithium, valproate,
carbamazepine) were less studied as BD treat-
ments in the time frame used for this review. Only
one systematic review was thoroughly concerned
with assessing the economics of older stabilizers.
The results from a 2007 economic analysis of
patients with a BD depressive episode from the
National Institute for Health and Care Excellence
suggested that valproate, lithium, and the combi-
nation of lithium and imipramine were potentially
cost-effective, depending on the willingness to
pay (WTP) for additional health gained. Using the
U.K. National Health Service threshold (£20,000—
40,000 per QALY), no treatment was ruled out on
dominance grounds. The incremental cost-effec-
tiveness ratio (ICER) of lithium monotherapy
compared with valproate was £10,409 per addi-
tional QALY, and the ICER of the combination of
lithium and imipramine compared with lithium
monotherapy was £21,370 per additional
QALY. Thus if the U.K. National Health Service
was prepared to pay less than their WTP thresh-
old, then lithium seemed cost-effective, but if

more than the WTP was considered, then lithium
plus imipramine would be cost-effective. For
patients with manic episode, the authors of the
2007 National Institute for Health and Care
Excellence study found that lithium monotherapy
was more costly and more effective than olanzap-
ine (ICER £11,359 per additional QALY). Hence,
using the U.K. threshold as a reference point, the
results suggest that lithium was the optimal cost-
effective therapy. The study model sensitivity
analysis results suggest a number of assumptions:
they were markedly altered when lithium was
assumed to have a effect on mor