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Preface to the Second Edition

I'had a simple hope (but perhaps a difficult one to achieve) that this Dictionary
for Clinical Trials would be a helpful and pragmatic little reference book to
a wide variety of people working in clinical trials. The first edition proved
a great success. | am grateful to the various reviewers who made kind com-
ments; I also respect one or two more critical reviewers who pointed out some
shortfalls (indeed, one or two blatant errors); and I thank the many colleagues
and friends who have given me positive feedback. Without doubt, one of the
greatest compliments was from Professor Sakuma, who felt it worth the effort
to translate the first edition into Japanese.

Overall that simple hope has been achieved but the science and business of
clinical trials is still relatively young and fast-moving. I have therefore tried to
update a little, to include terms that were only just emerging at the time of the
first edition and to delete a few that are, perhaps, redundant. Of course, to the
best of my ability I have corrected the known errors. I have also introduced
numerous commonly used abbreviations (and their meanings). These were an
intentional omission from the first edition (with only one or two privileged
exceptions) but they now enjoy an equal status in this second edition.

I hope this second edition continues to be helpful to a wide variety of ‘doers’
and ‘consumers’ of clinical trials.



P veface to the Fit'st Edition

It is now fifty years since the British Medical Research Council published
the results of a trial entitled ‘Streptomycin treatment of pulmonary tuberculo-
sis’ (British Medical Journal, 30 October 1948, pp. 769-782). That study is
widely regarded as the first randomized clinical trial. Earlier examples of non-
randomized studies are cited, notably that of J. Lind (A Treatise on the Scurvy,
1753). Despite such a history and the enormous numbers of trials conducted
and published in the last twenty or so years, many people do not consider
‘clinical trials’ as a discipline in its own right and, as such, the breadth of
terms that should be covered in a dictionary of this kind is not well defined.
Ultimately, the choice of entries is a personal one, guided by experiences of
what I have had to learn and what my colleagues in various specialities of
the clinical trials spectrum have struggled to understand. Additionally I have
trawled clinical trial protocols, reports, regulatory guidelines and published
manuscripts to try to cover the majority of terms that are likely to be encoun-
tered. A lot of the terminology of clinical trials is statistical: terms used for the
design (blocks, randomization, stratification) and for the analysis (confidence
interval, P-value, survival analysis, 7 test, to list but a few). I make no apology
for the high proportion of statistical terms: those are usually the ones that
are least well understood. Overall though, the content is broad and it is very
difficult to summarize what is covered.

Itis almost as difficult to summarize what isn’t covered. This is not a dictio-
nary of medical terms, of statistical terms, of epidemiological, ethical or data
management terms. It does, however, contain elements of all those disciplines,
the first three in particular. Many of the epidemiological terms included would
not ordinarily be found in a clinical trial protocol or report; however, in the
discussion of whether a clinical trial is appropriate for answering a particular
medical question, or in discussion of trial results alongside other sources of
evidence, the issue of other approaches such as case-control studies and cohort
studies is likely to be discussed. I have not included specific diseases (a med-
ical dictionary would be more appropriate) or names of clinical rating scales
but I have included a variety of medical terms that are frequently assumed to be
understood (terms such as acute, chronic, subcutaneous, etc.). Abbreviations
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Preface to the Fivst Edition

are not included, except in the few instances where a term is better known
by its acronym than by its full name (COSTART and MedDRA are obvious
examples). Nor are the names of professional or scientific societies, research
institutions or regulatory authorities included.

The intended readership for this dictionary are all those people who work
with clinical trial protocols and reports or who otherwise need to understand
the use of language in this specialist area. Such a readership includes clini-
cal trialists (those people who actually carry out the various administrative,
clerical and scientific aspects), those who sit on ethics committees, those who
work in regulatory departments or grant awarding bodies, doctors, nurses,
pharmacists (and patients) reading clinical trial reports and so on. Trials spon-
sored by the pharmaceutical industry, as well as those conducted by academic
institutions or by small groups of enthusiasts, all fall within the scope of this
work, as do community-based intervention studies, vaccine trials, and studies
of medical practice and medical devices. Necessarily, many entries will be
more relevant to some types of trials and trialists than to others. I hope the
coverage is adequate without being too cumbersome.

The style of explanations and definitions is aimed at being pragmatic and
readable rather than purist. Pre-existing definitions (often in regulatory guide-
lines) have not necessarily been faithfully reproduced, although care has been
taken to incorporate the essential meaning from relevant guidelines. As an
example, the term ‘adverse event’ has a very specific definition within the
International Conference on Harmonisation although the explanation given
here is a little more brief. Further examples of pragmatism abound in the
explanations of some statistical terms. Many statisticians may challenge the
correctness of my explanations of analysis of covariance, Bayesian statistics or
P-value, for example: I apologize to them in advance but hope that the expla-
nations I have given will help those readers who understand little or nothing of
such terms to at least gain a rough and ready grasp of their meaning. Similarly,
‘ethics’ is covered in a mere two lines: there are other related entries but the
aim is to get the essential meaning across. Full and complete explanations of
all the terms included would mean this work taking on the scale of a series of
text books and that is not the intention. I hope that the explanations give here,
put in the context where the word or expression has arisen, will allow most
readers to unravel most uncertainties.

In my defence over accuracy and quality control I can claim that every
single entry has been reviewed by a variety of my colleagues; and in their
defence I acknowledge that every single error, discrepancy and inconsistency
remains my responsibility.



The qvound Rules

The following is a brief guide to what’s in and what’s not in, and rules for
cross-referencing related or alternative terms.

In general, study is used rather than frial except where the distinction is
helpful (strictly speaking, study encompasses trial but many types of study
will not be trials). Similarly, ¢rial is taken to mean clinical trial. For example,
acute study is listed, but not acute trial or acute clinical trial.

Phrases may sometimes be abbreviated but, I hope, without causing any
difficulty in finding them. For example, adaptive design should be taken to
encompass adaptive trial design and adaptive clinical trial design.

Where alternative terms may be used interchangeably I have tried to pick the
most common term to define and its synonyms will simply direct you there
with the symbol ~. For example, alpha error simply says ‘X type I error’
(where an explanation is given). The most important terms used within the
definition of other terms are emboldened, as are references to contrasting terms
(&> ...)andrelated terms (= ... ). I hope that sometimes giving an indication
of contrasting or related terms may help understanding. It is inevitable, how-
ever, that some definitions will be circular: active control contrasts with (<2>)
placebo control; placebo control contrasts with (&) active control. Ultimately,
just as with all dictionaries, all definitions must use the terms herein to explain
other terms and the circularity becomes inevitable.
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a posteriori  after the event; generally referring to decisions made or actions
taken after data or results of a study have been seen. <> a priori. => Bayes’
theorem, posterior distribution

a priori  before the event; generally referring to decisions made or beliefs
held before data or results of a study have been seen. Such decisions or be-
liefs may be based on data from previous studies or subjective feeling based
on informal clinical experience. <> a posteriori. => prespecify, Bayes’ the-
orem, prior distribution

Abbé plot ~ L’Abbé plot

abscissa ~ x axis. <> ordinate (or y axis)

absolute change the numerical difference between two numbers as in, for
example, change from baseline. <> relative change

absolute frequency the number of items or the number of occurrences
of a specified event. Often abbreviated simply to frequency. <> relative
frequency

absolute risk  the number of events (deaths, adverse reactions, etc.) divided
by the number of individuals who could have experienced the event (or the
number of people ‘at risk’ of the event). <> relative risk

absolute value a numerical value that ignores any positive or negative sign;
for example, the absolute value of 43 is +3; the absolute value of —3 is
also +3

absorption the process by which drug enters the blood stream. <> clear-
ance, elimination

absorption study a study that measures the process of (particularly the time
taken for) drug to be absorbed into the blood stream

accelerated failure time model a statistical model used in survival anal-
ysis that assumes the effect of one treatment is to multiply the median
survival time for patients randomized to that treatment relative to that of
patients randomized to another treatment. <> Cox’s proportional hazards
model



acceptance evvov acute episode

acceptance error the error of accepting a statement (usually a null
hypothesis) when that statement or hypothesis is false. <> rejection error.
= producer’s risk, Type II error

acceptance region the values of a test statistic (for example, calculated
values of ¢ in a ¢ test or of chi-squared in a chi-squared test) that lead to
accepting the null hypothesis. <> rejection region. => critical value

accountability taking responsibility for one’s own actions. = drug ac-
countability, patient accountability

accrual rate ~ recruitment rate

accrue to gather or accumulate (often with respect to patients, data or in-
formation)

accumulate to collect more and more (usually patients, and usually in the
sense of data, information, etc.) over time

accumulating data when more and more data are available as time pro-
gresses. Usually used in the context of sequential analysis or group se-
quential analysis

accuracy nearness of an observed value to its true value (even if the true
value may never be known). Also used with respect to a measurement
process to describe how closely that process measures the true quantity. <>
precision

accurate close to the true value. <> precise

ACES active control equivalence study

active control acomparator group in a study that receives an active treat-
ment. <> placebo control

active control equivalence study (ACES) a study designed to show ther-
apeutic equivalence between two active products

activeingredient the pharmacologically or biologically active parts of prod-
uct (the tablet, capsule, etc.) => formulation, presentation

active treatment generally means a noninert pharmacological product or
biological substance (not a placebo). The term is also sometimes used to
describe the treatment of primary interest, rather than a comparator (but
still active) treatment

actuarial method = life table analysis

acute rapid onset and short lasting. A disease may be acute (for example
chicken pox) as opposed to chronic (for example diabetes). Sometimes the
term is used to describe part of a study that is used to treat immediate
symptoms of the disease of interest, in contrast to a long-term follow-up
period looking for relapse or long-term drug safety. Such a short-term part
of a study is sometimes called the acute phase of the study. <> chronic

acute episode short-term appearance of symptoms of an underlying chronic

2



acute phase adjuvant thevapy

(long-lasting) illness. For example, bronchitis may be a chronic illness with
acute episodes

acute phase see acute. <> follow-up period

acutestudy short-term study (usually of a long-lasting disease). <> chronic
study

acute toxicity study astudy to investigate the short-term toxicity of a prod-
uct, usually a single dose of a drug. <> repeated dose toxicity study. =
reproductive and developmental toxicity study

ad hoc  one off. Something unique to a particular problem

adaptive design study procedures that change as the study progresses. An
example is that of the randomization process changing as the study pro-
gresses and results become known. Such designs are used so that, if it
appears that one treatment is emerging as superior to another, the alloca-
tion ratio can be biased in favour of the treatment that seems to be best. =
dynamic allocation

adaptive inference conclusions that can be made as data and information
accumulate. Although this seems obvious, in many studies conclusions are
drawn only once at the end of the study; adaptive inference may draw
conclusions as the study progresses

adaptive randomization =~ adaptive design

adaptive treatment assignment = adaptive design. = minimization

additive model a statistical model where the combined effect of separate
variables contributes as the sum of each of their separate effects. <> mul-
tiplicative model. = interaction

ADE adverse drug experience

adequate and well controlled a term describing a comparative study that
is sufficiently large, properly randomized and blinded

adherence the extent to which patients (or sometimes investigators) follow
the study protocol. = compliance

adjust to modify (usually the estimate of a treatment effect) to account for
differences in patient characteristics between treatment groups. => adjusted
estimate

adjusted estimate an estimate of a parameter as would have been ob-
served at some specified value of another variable. For example, high blood
pressure (and its treatment) may be related to age and so we may wish to
estimate the effect of a drug on people of different ages. = analysis of
covariance

adjuvant therapy extra treatment given to enhance the effect of a
monotherapy. For example, sensitizing drugs to enhance the effect of ra-
diotherapy. = concomitant medication

3



administer allocation vatio

administer to give (in the sense of giving treatment)

administrative review areview of (usually accumulating) study data where
the purpose is to monitor practical aspects of the study’s progress (such
as recruitment rates, shipment of laboratory samples, etc.) <> interim
analysis

admission criteria ~ inclusion criteria

ADR adverse drug reaction

ADROIT Adverse Drug Reaction Online Information Tracking

adverse drug experience (ADE) =~ adverse event

adverse drug reaction (ADR) ~ adverse reaction

Adverse Drug Reaction Online Information Tracking (ADROIT) a
database kept of adverse reactions to marketed products

adverseevent (AE) any (usually) unwanted effect that a subject experiences
while taking a drug. Note that causality is not implied. <> adverse reaction

adverse experience ~ adverse event

adverse reaction = adverse event but note that causality to a particular
drug is implied

adverse treatment effect ~ adverse reaction

advocate to support a given argument, opinion or point of view

AE adverse event

aetiology the cause of a disease or the study of disease causality

agency ~ regulatory authority

aggregate to combine separate data values into groups of aggregate data

aggregate data  data that have been grouped in categories. For example, all
ages of patients in the range 0 to 5 put into one category, ages 6 to 12 in
another category, etc.

agonist a drug that enhances or activates the effect of a natural body chem-
ical or of another drug. <> antagonist

algorithm awritten description of amathematical equation or decision rule.
It is usually written partially in words (although not necessarily in complete
and proper sentences) rather than just a set of mathematical expressions

all patients treated analysis usually the same as intention-to-treat analy-
sis, but would exclude any patients who did not receive any study treatment

all patients treated population all of the patients who have received any
study medication <> intention-to-treat population

all subsets regression a method of deciding which variables should be in a
regression model. => backward elimination, forward selection

allocate to assign (typically a treatment to a patient) either by randomiza-
tion or by some other method

allocationratio in a parallel group study the ratio of the number of patients

4



alpha (o) analysis by vandomized treatment

allocated to one treatment group relative to the number allocated to another
treatment group. Most often, the ratio is 1: 1, or equal allocation

alpha («) the probability of making a Type I error. <> beta (). = signif-
icance test

alpha error = Type I error

alpha level = alpha («)

alpha spending function a method in sequential studies such that the
times when interim analyses are performed do not need to be speci-
fied in advance. The number of, and timing of, interim analyses can be
flexible

alphanumeric data that may be alphabetical (a, b, c, ..., A, B, C, ...,
including special symbols such as +, £, %) or numeric (0, 1,2, ... 9)

alternate allocation a method of assigning treatments to patients whereby
the first patient receives Treatment A, the second receives Treatment B,
the third Treatment A, the fourth Treatment B and so on in a predictable
(alternating) manner. <> random allocation

alternative hypothesis (H;) this is usually the point of interest in a study.
It is generally phrased in terms of the null hypothesis (of no treatment
effect) not being true. If the objective of a study is to ‘compare Drug A
with placebo’ then the null hypothesis would be that there is no difference
between the two treatments and the alternative hypothesis would be that
there is a difference

alternative medicine approaches to medicine such as homeopathy,
acupuncture, herbal medicines, etc., considered by many people to be non-
conventional medicines

altruism putting the interests of the individual first; specifically in clinical
trials, putting the interests of the individual before those of the research
project. = collective ethics, individual ethics

amendment = protocol amendment

ampoule =~ vial

analysis the process of summarizing data or problems, describing them
clearly (possibly including plotting data) and drawing conclusions

analysis by administered treatment a strategy where data are summarized
and conclusions drawn based on the treatment that patients were actually
given (not necessarily the treatment they were assigned to receive). <>
analysis by randomized treatment

analysis by assigned treatment ~ analysis by randomized treatment

analysis by randomized treatment a strategy where data are summarized
and conclusions drawn based on the treatment that patients were supposed
to be given (the treatment they were randomized to receive), regardless of

5



analysis of covariance antagonist

what they actually took. It is very similar to the term intention-to-treat.
<> analysis by administered treatment

analysis of covariance (ANCOVA) a statistical analysis method that is an
extension of analysis of variance. It allows estimates of treatment effects
to be adjusted for possible covariates as well as factors

analysis of variance (ANOVA) a statistical analysis method that allows
comparison of two or more treatment groups and estimates of treatment
effects to be adjusted for other possible factors such as race, gender, treat-
ment centre, etc. It is a very general method covering a very broad range of
techniques and can be used in a great variety of situations. Because of this,
to describe a method of analysis as being ‘analysis of variance’ is rarely
sufficient to adequately describe what analysis has actually been carried out

analysis policy = analysis strategy

analysis population the set (often subset) of patients recruited to a study
who are subsequently included in the data analysis. Examples are the all
patients treated population, per protocol population

analysis strategy this combines the decision whether to use an all patients
treated analysis, an intention-to-treat analysis, a per protocol analysis,
or some other policy, and considerations such as whether to use, for example,
parametric methods or nonparametric methods, Bayesian inference or
frequentist inference

Anatomical Therapeutic Chemical (ATC) aclassification system of indi-
cations for drugs and biologics which describes the action that the product
has (Table 1).

ANCOVA analysis of covariance

anecdotal evidence unsubstantiated evidence that cannot be strongly relied
on. It is usually considered as more informed than mere opinion and often
used as a means of generating ideas and research questions

aneugen a substance that causes toxic effects on DNA. => clastogen

angular transformation a transformation applied to data that are of the
form of proportions to allow use of statistical methods based on the Normal
distribution. Where the proportion is p, the transformation is y = arcsin
(v/ p)- = logistic function, probit transformation

animal model results from experiments in (nonhuman) animals, used to
extrapolate results to humans

animal study a study carried out in (nonhuman) animals. => preclinical
study

ANOVA analysis of variance

antagonist a drug that prevents or reverses the effect of a natural body
chemical or of another drug. <> agonist

6



antedependence model aven under the cuvve

Table 1 Anatomical Therapeutic Chemical codes

Code Drug acting on which part of the body?

Alimentary tract and metabolism

Blood and blood forming organs

Cardiovascular system

Dermatological

Genito-urinary system and sex hormones

System hormonal preparations (excluding sex hormones and insulins)
Anti-infectives for systemic use

Antineoplastic and immunomodulating agents
Musculo-skeletal system

Nervous system

Antiparasitic products, insecticides and repellents
Respiratory system

Sensory organs

Various

<LImOUWZZICOCTIZIQUOQW>

antedependence model a statistical method for analysing a series of
repeated measurements on the same individuals. The method describes
the data based (partly) on earlier measurements

applicable regulatory requirements requirements of a regulatory author-
ity that are either general to all studies or apply specifically to the experi-
mental or geographical circumstances relevant to a particular study

approval the process of an individual or group of individuals with appro-
priate authority agreeing to a request. This may take the form of approving
a protocol, a submission to a research ethics committee, a submission to
a regulatory authority, etc.

approximate close to the true value. Note that the ‘true’ value may not
be known and the interpretation of ‘close’ may vary from one situation to
another, so this is a rather vague term

approximation a method of estimating a parameter that gives an approx-
imate answer

archive to keep a historical record in secure conditions to confirm the data
obtained and the procedures that were followed during the course of a study.
= backup

arcsin transformation = angular transformation

area under the curve (AUC) a summary measure of data that have been
collected repeatedly over time. The data are plotted with time on the x

7



avithmetic mean ascertainment bins

3.57

3.01

2.5

2.0

1.5

1.0

Concentration (mg/ml)

0.5

0.04

Time (hours)

Figure 1 Area under the curve. Plot of serum concentration of drug on ten occasions
up to 10 hours after administration. The area under the curve is shaded. Other features
to note are Cpax = 3.2 mg/ml and fax = 1.75 hours

axis and the measurement on the y axis. The area is that between the line
connecting the data points and the x axis (Figure 1)

arithmetic mean ~ mean

arm synonym for group (as in randomized group)

artefact an aspect of data that is not substantiated in other data sets and is
not a real effect

ascending order data sorted so that the smallest value comes first, the larger
values later and the largest value last. This can be applied to alphanu-
meric data (by sorting into alphabetic order with special rules for including
numbers and special symbols) as well as numeric data. <> descending
order. = ranked data

ascertainment bias bias caused due to the manner in which data are col-
lected. For example, surveying the general incidence of health problems
near a doctor’s surgery would probably lead to an unreasonably high



ASCT atopy

proportion of respondents indicating less than perfect health; in contrast,
surveying near a health club might lead to an unreasonably low proportion
of respondents with impaired health

ASCII astandard set of alphanumeric characters thatis widely transferable
between different computers. It stands for American Standard Code for
Information Interchange

assay aprocedure to measure the quantity of a chemical (usually drug) in a
sample (usually of blood or urine)

assay sensitivity a term used particularly in equivalence trials and non-
inferiority trials. It describes the ability of the trial to show treatment ef-
fects, if they exist. For example, a very imprecisely measured endpoint
may fail to show a difference between treatments, even if it exists. A
study using such an endpoint would be said to have poor (or no) assay
sensitivity

assent agreement to something in a passive way and not after thorough
consideration of the advantages and disadvantages. Note that clinical trials
usually need subjects to consent to take part, not just assent

assessment measurement of the state of disease. This may be a measurement
of blood pressure, severity of depression, quality of life, etc.

assign ~ allocate

assigned treatment the treatment that a patient is due to receive based on
a randomization (or other) procedure

associate an assistant (often in the sense of a subinvestigator)

associate investigator =~ subinvestigator

association a means by which two items are linked. For example, there is a
link (or association) between smoking and lung cancer. => correlation

assumption a state (often a feature of data) that is taken as true although
there may not be sufficient evidence to guarantee that state. A common
assumption is that data come from a Normal distribution

asymmetric not symmetric, as in not evenly split around the middle. The
term is often used about distributions of data that are skewed

asymptote a value that is never achieved but that is approached more and
more closely. For example, repeatedly dividing a number by two will get
closer and closer to zero but will never actually attain that value: in this
case, zero is the asymptote

asymptotic method astatistical method that assumes there is a large sample
of data and which may not be suitable with small samples

ATC Anatomical Therapeutic Chemical

atopy indicates that an allergic disease such as asthma, eczema, etc. is hered-
itary rather than being a spontaneous new case
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attenuation axis

attenuation making extreme results or statements less extreme and more
typical of the norm

attributable risk  ~ risk difference

attribute characteristic or feature (usually of a patient). All variables (age,
sex, pulse, serum calcium, etc.) are attributes

attrition loss; often used to describe loss of patients’ data in long-term
studies due to patients withdrawing for reasons other than those of meeting
the study’s primary endpoint

AUC area under the curve

audit a systematic review of data and operational details or study proce-
dures. <> inspection

audit certificate a certificate to confirm that a study has been audited

audit report areport (written or verbal) describing the findings of an audit.
Such findings are usually restricted to points that do not meet expected
standards of quality or completeness (rather than all aspects that do meet
the expected standards)

audit trail a list of reasons and justifications for all changes that are made
to data or documents, and of all procedures that do not comply with agreed
study procedures

auditor a person responsible for carrying out an audit

autocorrelation correlation between repeated measurements taken suc-
cessively in time from the same subject

autoencoding an automatic (usually by computer) method of assigning
codes to data, for example codes for drugs or adverse events

autoregressive a description of a process that produces data collected se-
quentially in time when each data point is potentially related (or correlated)
with the previous one(s)

average informal term for the mean

average absolute deviation ~ mean absolute deviation

average deviation = average absolute deviation

axis the scale (x axis or y axis) on a graph

10



back titration reducing the dose of a drug until a desired effect is seen. <>
up titration

backup a reserve (often used in the sense of a reserve copy of data) kept
under secure conditions in case of loss or corruption of the original. A more
readily available and less permanent version of an archive

backward elimination a method of finding which variables should be kept
in a regression model by first including all possible variables and then
removing (‘eliminating’) those that are deemed not useful. <> forward
selection, all subsets regression

backward stepwise regression =~ backward elimination

bacterium single-celled microscopic organism; the cause of many diseases

Balaam’s design a type of crossover design where patients are randomly
assigned to receive treatments A and B in one of the sequences AA, BB,
AB or BA

balance the state of being equal, usually with reference to the number of
subjects in each treatment group. => balanced design

balanced block part of an experiment (one block of it) such that within that
block, the effect of each treatment is estimated with equal precision

balanced design an experiment in which the effect of each of the treatments
is assessed with equal precision, usually by having the same number of
subjects in each treatment group. Note that, in crossover designs, balance
refers to there being as many treatment sequences AB as there are BA

balanced incomplete block design an experiment in which not all treat-
ments being compared are represented in every block but where, overall, the
occurrence of each treatment across all the blocks is the same (or balanced)

balanced randomization a randomization method which ensures that the
effect of each treatment is estimated equally precisely, usually by assigning
the same number of patients to each treatment group. <> unequal random-
ization

balanced study a study that uses balanced randomization

bandit design = adaptive design
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bar chart baseline compavability
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Figure 2 Bar chart. The number of patients who fall into each of the five categories
is represented by the height of each bar

bar chart a graphical method of showing the number of subjects that fall
into each of two or more categories. The height of each ‘bar’ is proportional
to the number of subjects within that category (Figure 2). = histogram

bar diagram = bar chart

Bartlett’s test a method of testing the null hypothesis that several vari-
ances, each estimated from different groups of subjects, are all equal

baseline the moment in time that subjects are randomized or otherwise
assigned their study medication. It is also used to refer to periods of time
after a study has started but before randomization has occurred

baseline characteristic a measurement taken on a subject at the beginning
of a study. Note that ‘beginning’ is generally taken to be at, or as near as pos-
sible to (and ideally before), the time of randomization. = demographic
data

baseline comparability the process of, and results of, deciding if groups of

12



baseline data Bayesian

patients assigned to different treatment groups (usually by randomization)
are similar with respect to demographic data and severity of disease

baseline data =~ baseline characteristic

baseline hazard function in survival analysis, the hazard function for a
subject in the control group (or a group arbitrarily chosen to be referred to
as the control group)

baseline testing > baseline comparability

baseline visit usually the very first visit that subjects attend in a study. If
randomization does not occur at visit 1 then ‘baseline visit’ may be used
to refer to any visit before (and including) the visit at which randomization
occurs

Basic a computer programming language. = C, C++, Fortran, Visual
Basic

Baskerville design  a method for finding the most preferred of several treat-
ments. Each subject is randomly assigned to a sequence of treatments but
the length of time each patient receives each treatment is dependent on
their own personal choice. If a subject is completely satisfied with the first
treatment they receive then they would not change and would not receive
any of the other treatments. In contrast, if a patient is not happy with any of
the treatments being compared they would quickly pass through the entire
possible set of treatments and finish the study

batch process to work on a large number of documents all at once, rather
than to handle each document as it arrives. This is a common term in data
management but it applies to computerized systems as well as manual
systems

batch validation to validate a large number of documents (usually data) as
a batch process

baud rate the speed at which data are transmitted electronically, measured
as the number of binary digits sent per second. A baud rate of 64 000 means
64 000 binary digits are sent per second

Bayes factor the ratio of the posterior belief to the prior belief. This can
be seen as a measure of how the strength of evidence in favour of a given
hypothesis has changed, given new data, relative to the prior belief. =
Bayes’ theorem

Bayes rule the action one takes that gives the maximum utility

Bayes’ theorem a way of moving the thinking about the probability of
data, given an hypothesis, to the probability of an hypothesis being true or
false

Bayesian general statistical methods based around Bayes’ theorem

13



Bayesian inference benefit-visk vatio

Bayesian inference a method of statistical inference based on Bayes’ the-
orem as opposed to being based on classical statistical inference or fre-
quentist inference

before-after design a study in which subjects are observed before treatment
is given, and their disease state and severity is recorded. These subjects are
then given treatment and subsequently their disease state and severity are
reassessed. = crossover design

Behrens-Fisher problem the problem of using a statistical significance
test to compare two means when their variances are not equal. Behrens and
Fisher originally discussed the problem. Note that the usual ¢ test assumes
that the variances in the two groups are equal. Itis along-standing mathemat-
ical and philosophical issue; hence being referred to as the Behrens-Fisher
‘problem’ rather than the Behrens-Fisher ‘method’

bell shaped used to describe a distribution that when drawn as a histogram
or density function, has the same shape as a bell. The Normal distribution
(see Figure 22) is the most common example but the term should not be
used exclusively for that distribution

benchmarking the process of comparing activities (usually performance
measures) against a standard reference value or, in the absence of a stan-
dard, then against other methods to achieve the same outcome. Examples
commonly include the costs of running studies between different compa-
nies, speed of recruitment into studies in different therapeutic areas, etc.

beneficial effect a therapeutic effect of a drug that is considered to be ad-
vantageous to the patient. It is usually meant to imply alleviating symptoms
of the disease under study but is not limited to that. If a topical treatment
were intended to alleviate symptoms of rash on the scalp and it also ap-
peared to reverse the effects of alopecia, then the effect on alopecia would
be considered a beneficial effect. <> adverse event

benefit a nontechnical term referring to advantage (of one treatment or
activity over another). It may be measured in a variety of ways, including
decreased cost, increased patient satisfaction, reduced length of hospital
inpatient stay, extended life expectancy

benefit-risk the trade-off between the amount of benefit a treatment offers,
compared to the amount of harm (in terms of adverse reactions) it produces.
A treatment that has many side effects may be valuable in a life-threatening
disease, but would not be in a more benign disease. So a treatment may be
worth using if its benefit-risk ratio is sufficiently positive

benefit-risk balance =~ benefit-risk

benefit-risk ratio ~ benefit-risk
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benign between study

benign a condition that does not produce any harmful effects

Berkson’sfallacy drawing wrong conclusions (usually in case-control stud-
ies) because of selection bias

Bernoulli distribution the probability distribution of a binary variable

best case analysis the process of making assumptions, often about data that
are missing (either inadvertently or because they could not be measured),
when the implications of those assumptions are that a treatment may appear
to give more benefit than is truly justified. <> worst case analysis. =
sensitivity analysis

bestfit used in the context of regression and fitting lines (straight or curved)
to data on graphs. The best fitting line is generally the one that has the data
points closest to the regression line (although various other criteria for ‘best’
may be specified)

best linear unbiased estimator a linear estimator that is better (usually
in the sense of having a smaller variance) than any other possible linear
estimator

best supportive care the best (but usually non-specific) care that can be
given to patients. This is often used as the comparator treatment when
there is no standard, universally agreed treatment to give and where placebo
is not considered an ethical or practical alternative

beta (§) the probability of making a Type II error. <> alpha (). =
significance test

beta coefficient = regression coefficient

beta error = Type II error

beta level ~ beta (B)

between groups usually used in the sense of estimating the variation
(strictly speaking the variance) of data where we are describing the vari-
ation between the means of two or more groups of subjects. <> between
subjects, within groups

between groups sum of squares a measure of variability (by the method of
sums of squares) between different groups (treatment groups, strata, etc.)
in a study. <> within groups sum of squares

between groups variance ~ between groups

between groups variation an informal term for the between groups vari-
ance

between person ~ between subjects

between study in a meta-analysis this is used to describe the variation
in results that is due to differences between studies rather than differences
between subjects within each study
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between study variance => between study. This makes it clearer that it is
the variance (or variation) that is being considered

between study variation a less formal term for between study variance

between subjects usually used in the sense of estimating the varia-
tion (strictly speaking the variance) of data where we are describing
the variation between individual subjects. <> between groups, within
subjects

between subjects comparison the types of analyses that are made in par-
allel group studies, that are unpaired comparisons, rather than paired
comparisons

between subjects effect ~ between subjects comparison

between subjects study = parallel group study

between subjects sum of squares a measure of variability (by the method
of sums of squares) between different subjects in a study. <> within sub-
jects sum of squares

between subjects variance => between subjects

between subjects variation an informal term for the between subjects
variance

between treatments =~ between groups

bias aprocess which systematically overestimates or underestimates a mea-
surement or a parameter. Bias is sometimes, but not always, acceptable:
for example, we routinely underestimate peoples’ ages by an average of
6 months if we record data only to the lowest whole year. => precision

biased coin a method of randomization that does not assign patients to
treatments with equal probabilities. <> balanced design. => unequal al-
location

biased estimator a method of estimation of a parameter from data that
gives a biased result

bibliography a list of published books, manuscripts, web sites, etc. that
discuss a particular topic

bimodal having two modes

bimodal distribution a distribution (either a probability distribution or
a frequency distribution) that has two modes or peaks

binary data data taking only one of two values: typical examples are data of
the form Yes/No, Dead/Alive, Male/Female. Sometimes a third category of
‘not known’ or ‘missing’ is included but the data are still said to be binary.
o categorical data

binary outcome an outcome that can take only one of two values; one that
yields binary data

binary variable a variable that can take only one of two values
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binomial data biotechnology company

binomial data = binary data

binomial distribution in data that are binary (yielding only ‘positive’ or
‘negative’ outcomes), the probability distribution of the number of posi-
tives is a binomial distribution. For example, the number of live births (as
opposed to still births) out of the first one hundred deliveries in a maternity
unit follows a binomial distribution

bioassay estimation of the potency of a drug by observing its effect on a
biological organism

bioavailability at any time, the proportion of drug within the body that is
available to give a therapeutic effect

biochemistry the study of chemistry in living things. Usually used in the
context of laboratory data to refer to the amount of various chemicals (for
example albumin, calcium, ethanol) in the blood. <> haematology

bioequivalent two products that have the same bioavailability are said to
be bioequivalent

biologic a drug derived from a biological product. => biotechnology. <>
pharmaceutical, phytomedicine

biological assay ~ bioassay

biological marker an objective measurement (often a laboratory measure-
ment) that is an indicator (or ‘marker’) of a clinical condition or of a response
to treatment

biomarker =~ biological marker

biological plausibility ahypothesis thatis justifiable from biological theory
and not just based on observable data

biometrician a person who specializes in biological (including medical,
genetic, agricultural) applications of statistics

biometry literally ‘measurement in biology’. More generally, the applica-
tion of statistical theory and methods in the biological sciences. The term
is also being used in a completely different sense to refer to measurements
of the body to identify different individuals (it is used in this way in the
context of security and anti-terrorism, for example)

biopharmaceutical the subset of biology related to pharmacology. Often
the term is used synonymously with pharmaceutical

biostatistician ~ biometrician

biostatistics the application of statistical theory and methods in the biolog-
ical sciences

biotechnology the process of developing drugs from biological products
(such drugs are then called biologics)

biotechnology company acompany that primarily researches and develops
biological products. <> pharmaceutical company
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biotechnology industry the industry, in general, that researches and devel-
ops biological products. <> pharmaceutical industry

bivariate the joint measurement and consideration of two characteristics
(for example a person’s ‘size’ would often be measured in terms of their
height and weight). <> univariate. = multivariate

bivariate analysis special methods of analysis suitable for bivariate data.
These are usually simplifications of general methods of multivariate anal-
ysis

bivariate data measurements that consist of two variables. For example,
a person’s blood pressure could be measured as both systolic pressure and
diastolic pressure. More than two variables are usually referred to as mul-
tivariate data

bivariate distribution the joint distribution of two separate (but often
correlated or related) measurements. <> univariate distribution. = mul-
tivariate distribution

black box a process whose internal workings are unknown (at least to the
user) but whose output is usually trusted. Computers, for example, are black
boxes to most people

blind not being able to see. Specifically, within clinical trials, where the
investigator, subject (and possibly other people) are not able to distinguish
different treatments that are being compared (by sight, smell, taste, weight,
etc.) = single blind, double blind, triple blind, quadruple blind

blind review areview of the data before a study is unblinded. This is used
to check assumptions about the statistical analysis and possibly to make
changes to the planned analysis. = statistical analysis plan

blinding the process of keeping hidden certain information about data or
study procedures in order to help avoid bias. Most commonly this means
keeping the treatment allocation hidden from the investigators and patients
(and often data management staff) taking part in, and managing a study

block several packs of medication kept together and used sequentially, each
block usually having the same number of treatments (although in random
order) as each other block. The concept can be extended to cases when
‘treatment packs’ do not actually exist. Commonly, if a study is comparing
two treatments, each block might contain medication for four patients, two
on one treatment and two on the other. => block size

block effect any systematic difference in response that may exist between
blocks of treatment medication. Such differences do not invalidate the study;
the purpose of blocking is to ensure that if such differences exist, the treat-
ment allocation is the same in all blocks
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block size break point

block size the number of packs of treatment that form one complete block

blocked randomization arandomization scheme that uses blocks to help
maintain balance. <> completely randomized design

blocking the act of using blocks of treatment

body-mass index ~ Quetelet’s index

bolus alarge dose of drug given over a short period of time. The bolus may
be the only dose that is given but often it is followed by a lower dose given
over an extended period of time. => loading dose

bolus dose the amount of drug that is given as a bolus

Bonferroni correction an adjustment made when interpreting multiple sig-
nificance tests that all address a similar basic question. If two endpoints
have been assessed separately, instead of considering whether a P-value is
less than (or greater than) 0.05, the calculated P-value should be compared
to 0.025. In general, if k P-values have been calculated, the declaration
of statistical significance should not be made unless one or more of those
P-values is less than 0.05/k

Boolean logic rules for making decisions based on combining binary out-
comes using the key words AND, OR and NOT. For example, subjects may
be eligible for a study ‘if (they are male) OR ((they are female) AND (they
are using adequate contraception))’

bootstrap a simulation method used for statistical significance testing
and estimation that takes as possible (simulated) sample data values,
only those data values that have actually been observed. = Monte Carlo
method

box and whisker plot a diagram used to show a few key features of
a frequency distribution, namely the minimum, lower quartile, me-
dian, upper quartile and maximum (Figure 3). => exploratory data
analysis

box plot =~ box and whisker plot

Box-Cox transformation a very general equation used to transform a set
of data so that it better resembles a Normal distribution. The method was
developed by the two statisticians, Box and Cox; hence the name

branch on adecision tree (see Figure 6), any of the possible routes that can
be followed. = node

brand name =~ trade name

break point used to describe a regression line that is not a continuous
smooth function across the whole range of data but is made up of different
lines (often only two). The point at which the two lines (with different
slopes) meet is called the break point
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bridging study byte
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Figure 3 Box and whisker plot. Distribution of the number of years a group of
66 patients had suffered from eczema. The key features illustrated are the minimum
(1 year), the lower quartile (5 years), the median (15 years), the upper quartile
(28 years) and the maximum (55 years)

bridging study a study designed to extend the applicability of a study, usu-
ally to broaden the population to which the results apply. Bridging studies
are usually much smaller than other confirmatory studies

byte asingle character (one letter or a single digit in a number) as stored by
a computer
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C a widely used, advanced, computer programming language. There are
other programming languages that are commonly used in clinical trials
work such as Basic, C++-, Fortran and Visual Basic, and there are specific
statistical analysis programs, for example BMDP, SAS, SPSS, STATA

C++ amore advanced version of the C programming language

calibrate to check measurements against a known standard

capsule a dissolvable container (with an enteric coating) that contains a
drug. = other delivery devices such as tablet, transdermal patch. A
complete list of different pharmaceutical forms is given in Appendix 2

carcinogen a chemical that causes any type of cancer

carcinogenicity the potential to cause any type of cancer

carcinogenicity study a study to determine if a product is a carcinogen

carry forward a term used to impute missing data. => last observation
carried forward

carryover aterm used mostly in the context of crossover studies where the
effect of a drug is still present after that drug has ceased to be given to a
subject, and in particular when that subject is taking another drug. = half
life

Cartesian coordinate the place (in terms of x axis and y axis) where a data
point lies on a graph. For example, if a subject’s systolic blood pressure
is 120 mmHg and their diastolic blood pressure is 85 mmHg the Cartesian
coordinates would be 120, 85

case a term used synonymously with patient, although often intended to
mean one with a particular identified disease. <> control. = case-control
study

case history the description (usually the medical history) of an individual
case

case record form (CRF) the term used for the paper on which data are
written. Often a CRF comes in the form of a book with many pages of
forms to record a subject’s data. = electronic case record form

case report form (CRF) = case record form
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case-control study censov

case-control study atype of study used for evaluating the causes of a partic-
ular disease. A group of patients with the disease (the cases) are compared
with another group of subjects who do not have the disease (the controls).
Their lifestyles, previous exposure to potential hazards, demographics,
etc., are compared to try to distinguish which of those features predispose
someone to have the disease in question

case-fatality rate the death rate among a group of cases

catchmentarea the geographical area from which subjects may be included
in a study. The area covered by a Health Authority or in which a survey was
being carried out could be the ‘catchment area’

categorical data data that are not pure measurements but are in the form of
labels assigned, such as ‘male’ and ‘female’. => ordered categorical data

categorical scale the scale on which categorical data are measured

categorical variable a characteristic of a subject that results in categorical
data. For example a subject’s gender is a categorical variable: it falls into
one of the categories ‘male’ or ‘female’

categorize the process of taking data that may take many distinct values
and putting them into categories. For example all the people living in one
group of post codes may be classed (or categorized) as being in one town

category agroup (usually used when the term is applied to data). Categories
of blood group are A, AB, O; categories of products might be ‘prescription
only’ or ‘over the counter’

causal relationship a relationship that is observed when one variable is a
consequence of another. For example, alcohol intake and impaired reaction
times are causally related. = correlation

causality the act of causing. = correlation

cause and effect a phrase used to imply causality, over and above corre-
lation

ceiling effect an asymptote that is an upper limit. <> floor effect

CDISC a set of standard agreed formats for exchanging data. It stands for
Clinical Data Interchange Standards Consortium

cell when referring to a tabulation of data, each of the individual cate-
gories or subcategories of patients (or other data) are referred to as cells. =
contingency table

cell frequency the number of subjects within a cell of a table. For an exam-
ple, see contingency table

cell mean the mean of the data for all subjects within a cell of a table
(Table 2)

censor to prevent something being observed. => censored data
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censoved data central tendency

Table 2 Cross-classification of mean systolic blood pressure (mmHg). The data are
cross-classified by treatment group and by centre. Each of the means (127.4
mm Hg, 135.1 mm Hg, etc.) are referred to as cell means

Centre Treatment A Treatment B
UK.001 127.4 135.1
UK.002 131.2 135.9
UK.003 122.0 127.6
UK.004 129.5 130.3
UK.005 141.3 147.7

censored data when the time until an event (typically cure, recurrence of
symptoms or death) is the data value to be recorded and that event has not
yet been observed for a particular subject, then the data value is said to be
censored. = truncated data

censored observation ~ censored data

centile if a (large) set of observations are placed in ascending order, the 1st
centile is the value below which 1% of the data lie, the 2nd centile the value
below which 2% of the data lie, etc. => lower quartile, median, upper
quartile

central laboratory asingle laboratory that is used by all centres in a multi-
centre study, although it may not necessarily be ‘central’ in any geograph-
ical sense. <> local laboratory

central limit theorem a statistical phenomenon such that the mean of sev-
eral data values tends to follow a Normal distribution, even if the distri-
bution of the original data was not Normal

central randomization in multicentre studies it is common to use a sepa-
rate randomization list in each centre so that we stratify the randomization
by centre. Alternatively we may have a single randomization sequence, held
at one site (a ‘central’ site) and investigators would telephone (or otherwise
contact that site) to obtain the next randomization code

central range the range in which the central 90% of the data from a distri-
bution lie (5% of the data lie below and 5% lie above the central range). =
interquartile range, standard deviation

central tendency a nonspecific summary of data (usually of continuous
data) that, for any particular purpose, is useful in describing where the
bulk of the data lie. The mean, median and mode are the most common
measures of central tendency
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cectificate of destrvuction chart

certificate of destruction an officially recognized document confirming
that specific batches of drug product have been safely destroyed. This would
often apply to unused medication from a study

certified officially recognized (strictly speaking, with a certificate). This
can refer to an individual, a machine, a blood sample, etc.

CGI clinical global impression

challenge test the administration of a product specifically to see if it pro-
duces an adverse reaction

chance luck (good or bad). Events that happen by chance are ones that could
not have been predicted with certainty. They occur with probability less
than one

change from baseline when a measurement (for example subjects’ blood
pressure) is measured at the time of randomization (the baseline) and again
after treatment, and the difference calculated (as in Table 3), this difference
is often used as the measure of treatment benefit. It is called the ‘change
from baseline’. => analysis of covariance

change score = change from baseline

changeover design ~ crossover design

changepoint model a statistical model that attempts to identify when a
smooth course of events abruptly changes. For example, height of growing
children may follow a smooth curve until puberty, when a sudden change in
that curve would be expected. A model that allows for this would be called
a changepoint model

characteristic an alternative term for data or measurement. Often (but not
necessarily) restricted to demographic data and baseline data

chart a general term for any form of graph, histogram, etc.

Table 3 Individual subjects’ systolic blood pressure (mmHg) before and after

treatment
Subject Before treatment Change
identification number (baseline) After treatment from baseline

1 137 134 -3
2 120 120 0
3 150 163 13
4 118 126 8
5 130 135 5
6 130 122 -8




chavter class limits

charter the termused for the document that sets out the process, constitution
and rules by which a data and safety monitoring board will operate

check to confirm that something (often data) is correct

check digit a number (usually between 0 and 9) that is used as a means of
checking that other numbers are correct. The last digit of the ISBN of this
book is the check digit

chemotherapy the use of drugs to eradicate disease or to prevent existing
disease from spreading by killing cells that are otherwise dividing and
multiplying. = cytotoxic

chi-squared (x?) =~ chi-squared statistic

chi-squared distribution a probability distribution used in a wide variety
of forms of data analysis. Most often in clinical trials it is used for comparing
the equality of proportions in contingency tables. However, its use is not
restricted to this case

chi-squared goodness of fit test ~ chi-squared test

chi-squared statistic the calculated value of chi-squared from a set of data

chi-squared test a statistical significance test, the most simple of applica-
tions being for testing the null hypothesis that two (or more) proportions
are equal

chronic long term. <> acute

chronic study a study of the long-term treatment of a disease. <> acute
study

chronobiology the study of how biological features change with time. Bi-
ological example of time series methods

chronotrophic effect the effect of a drug on the force of the heart beating.
= inotropic effect

CIOMS form a standard template form for reporting adverse events to
regulatory authorities. CIOMS stands for Council for International Orga-
nizations of Medical Sciences

circadian rhythm a biological process that repeats itself in 24-hour cycles

citation the reference in a published paper, book, etc., to another previously
published piece of work

class ~ category

class interval when continuous data are categorized into groups (for ex-
ample, age groups) the class intervals are the number of years grouped into
each category. They may, for example, be ten-year age groups of 0-9, 10—
19, 20-29, etc. It is a term generally used when all classes have the same
interval (or width) but this need not necessarily be the case

class limits  as with class intervals, the class limits are the values that define
at what values each group starts and finishes. Age groups may be 0—15 years,
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classical statistical infevence clinical overview

16-64 years and 65-75 years; these values would be the class limits. Note
that there is no need (explicitly or implicitly) for the class interval to be
the same for every class

classical statistical inference statistical methods that rely heavily on sig-
nificance testing and calculating confidence intervals. <> Bayesian in-
ference

classification variable a variable that is used to assign patients into groups
(for example blood group, ethnic origin, or a continuous variable such as
blood pressure that has been categorized)

classify to assign a subject to a group (or category), based on data. A typ-
ical example might be to classify someone as a ‘treatment success’ or a
‘treatment failure’

clastogen a substance causing damage to genetic material. => aneugen

cleandata data that contain no errors. Often data that are believed to contain
no errors are referred to as ‘clean’ but that is an assumption that may not
be valid. <> dirty data

clearance the rate of elimination of a drug from the body as a proportion
of the amount of drug in the body. <=> absorption

clinic a medical centre where people are cared for

clinical the branch of medicine dealing with patients. The practical appli-
cation of medicine rather than medicine as a pure subject. <> medical

clinical endpoint an endpoint in a study that is directly of clinical rele-
vance (such as mortality, rather than just relief of symptoms). <> surrogate
endpoint

clinical ethics ethical considerations and behaviour concerned with treating
an individual subject. <> research ethics

clinical ethics committee a committee that makes ethical decisions and
judgements about the treatment of individual patients. <> research ethics
committee

clinical global impression (CGI) a rating scale completed by an investi-
gator giving an overall assessment of a patient’s condition. <> patient’s
global impression

clinical investigation any form of investigating a patient or analysing a
sample from a patient to help determine a diagnosis

clinical investigational brochure a document describing the full extent of
knowledge concerning an investigational product

clinical overview part of the documentation for a regulatory submission
that gives an overall assessment of the studies, the data and the conclusions.
The term has replaced what used to be called a clinical expert report. <>
clinical study report
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clinical practice closed sequential design

clinical practice what is generally accepted as the way patients are cared
for. This includes all aspects of patient care including waiting in outpatient
clinics, drugs received, palliative care, etc.

clinical research that area of research carried out on humans (either patients
or healthy volunteers). <> preclinical research

clinical research associate someone employed to monitor the organization
and practical issues to do with running a study. Their duties may include
collecting and collating study documentation, ensuring complete and clean
data, ensuring that pharmacies or other dispensing centres have adequate
supplies of materials

clinical research coordinator = clinical research associate

clinical research organization (CRO) acompany that provides staff and/or
facilities for carrying out clinical studies

clinical significance a finding or observation that is clinically significant
(for example a patient dying unexpectedly or a large treatment effect). =
clinically significant difference. <> statistically significant

clinical study any systematic study that includes patients. This need not
include studying any treatments, for which see clinical trial

clinical study report a report of (usually) a single clinical trial (or study).
< clinical overview

clinical trial any systematic study of the effects of a treatment in human
subjects. = Phase I, Phase II, Phase III, Phase IV. Note that although
randomization and blinding, for example, are considered as some of the
essential features of good clinical trials, these are not requirements. =
prevention study

Clinical Trial Application (CTA) the newer process in Europe by which
a company or other research group must request permission to carry out
clinical trials in humans. It has replaced Clinical Trial Certificates, Clinical
Trial Exemptions and Doctors’ and Dentists’ Exemptions

clinically important =~ clinically significant

clinically meaningful difference =~ clinically significant difference

clinically significant an effect (in an individual subject or an average effect
in a group of subjects) that is sufficiently large to be of benefit (or harm) to
a patient or of note to a treating physician. <> statistically significant

clinically significant difference a treatment effect that is sufficiently large
to be useful for treating patients

closed family a group of statistical significance tests where each test forms
a subset of the former. => closed testing procedure

closed sequential design a sequential study design where an upper limit
on the number of patients exists (hence ‘closed’) but it is possible to draw
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Figure 4 Closed sequential design. The solid lines indicate stopping boundaries for
declaring a statistically significant difference between treatments A and B. For example,
if out of 10 patients expressing a preference for one or other treatment, 9 preferred
treatment B and only 1 preferred A, then the study would stop, concluding B significantly
better than A. If the broken boundary is crossed, then the study stops and the conclusion
drawn that no significant difference was found between the treatments

conclusions and stop the study before that number of patients has been
recruited (Figure 4). <> open sequential design

closed sequential study a study that is designed as a closed sequential
design

closed testing procedure the sequence of statistical significance tests in
a closed family. For example, testing the highest dose of a drug versus
placebo; if this test is statistically significant, then proceed to test the next
lowest dose and so on, until statistical significance for any particular dose is
not reached. The method accounts for multiplicity and preserves the overall
Type I error rate of the study
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cluster randomization a case where individual subjects are not random-
ized to receive different interventions, but rather groups (or ‘clusters’) of
subjects are randomized. Examples are most common in community in-
tervention studies, where, for example, some towns may have fluoride
introduced to their water supply while other towns may not. Clearly each
member of the community cannot individually be randomly assigned to
have fluoride or not, and the randomization must be done in large groups
of subjects (the clusters)

Cmnax  the maximum concentration of drug measured (usually) in a subject’s
blood but it could also apply to that measured in urine. The term can also be
used to refer to the mean of many subjects’ Cy,.x values; it is then used as a
description of the product rather than of any particular subject. (= Figure 1,
area under the curve) = 7.«

Crin  the minimum concentration of a drug over a specified period of time.
& Cmax

coarse data data that are measured or subsequently recorded very approx-
imately, for example in categories with large class intervals. <> fine data

Cochran-Armitage test a nonparametric statistical significance test to
compare two independent groups. It tests for differences between the
treatment groups when the data are measured on an ordered categorical
scale. = ordinal data

Cochrane centre one of many research centres throughout the world who
are members of the Cochrane Collaboration

Cochrane Collaboration an international collaborative network of re-
searchers who aim to review all the evidence for different treatments
(medicines and others) in different therapeutic areas and publish (in jour-
nals and on the world wide web) the best current evidence of efficacy
and safety in different diseases. = Cochrane centre, Cochrane database,
Cochrane review, Cochrane Working Group, evidence based medicine,
meta-analysis

Cochrane database a list published on the world wide web that contains
results from all the meta-analyses and other reviews carried out by the
Cochrane Collaboration

Cochrane review a review (usually including a meta-analysis) of treat-
ments in a particular therapeutic area, published by the Cochrane Collab-
oration

Cochrane Working Group an individual group of members of the wider
Cochrane Collaboration who undertake one or more Cochrane reviews

code an indirect means of linking two or more pieces of information. For
example, to identify a pack of medication, that pack may be given a code
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number and, separately, a list be kept of which code numbers refer to which
treatments. = randomization code

coding dictionary a list of terms and associated codes. See, for example,
COSTART, MedDRA, WHO-ART

coding system a set of rules for making up codes for data

coefficient an estimate of a parameter. The term is used when the param-
eters are being estimated in statistical models such as regression analysis,
logistic regression

coefficient of concordance ameasure of agreement between several people,
each rating a group of items on some specific measure. => correlation

coefficient of determination the square of the correlation between two
variables, denoted r?

coefficient of variation a measure of variation in data, relative to the mean
of those data. It is calculated as 100 x (standard deviation/mean) and is
expressed as a percentage

cohort a group of individuals with a common characteristic observed over
aperiod of time. The feature they have in common may simply be their year
of birth, or it may be the fact that they have all been exposed (for example)
to a carcinogen or a novel educational programme

cohorteffect any systematic difference between subjects recruited to a study
at different times. For example, the first patients recruited to a study may
have less (or possibly more) severe symptoms than those recruited later in
the study

cohort study the study of a group of subjects over time. This includes
clinical trials, but the term is usually restricted to observational studies

co-intervention more than one intervention being studied concurrently.
Note that the interventions do not necessarily have to be given at the same
moment but the period of study is the same; neither do both interventions
need to be related to the same disease or be of the same type. For example,
a drug treatment and a patient management strategy might both be studied
concurrently

collapse used in the sense of reducing the number of categories of data. For
example, age may be recorded as under 5 years, 5-15 years, 16-65 years,
etc. Subsequently deciding to combine adjacent categories (for example
the under 5s and the 5-15s) would be described as ‘collapsing’ these two
categories into one

collective ethics ethical behaviour that is more concerned with benefit-
ing other people than oneself. Being prepared to administer a placebo
is unlikely to benefit the patient concerned but may benefit others by
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column vector compassionate use protocol

nature of the information gained from a clinical trial. <> individual
ethics

column vector = vector

combination drug more than one drug being administered simultaneously
(usually when all of the drugs are packaged in the same tablet or capsule,
etc.) <> monotherapy

Common Technical Document (CTD) a European standard describing the
requirements imposed on researchers who carry out clinical trials

community intervention study a study carried out to investigate the effect
of an intervention on an entire group of people, for example all those
who live in a particular city. Public health studies and studies of screening
programmes frequently are described as community intervention studies.
= cluster randomization

community study a study of large numbers of subjects in a community. It
could be some kind of survey or might be a community intervention study

comparability similarity. Often used in the sense of describing how similar
two randomized groups are with respect to demographic data or disease
severity

comparable the state of being similar

comparator drug ~ comparator treatment

comparator group the group of patients assigned to receive the compara-
tor treatment

comparator study a study that makes comparisons (usually between treat-
ments). <> observational study

comparator treatment usually the drug, placebo or other intervention with
which a new or experimental treatment is being compared

comparison a contrast (formal or informal) between two or more items or
groups

comparison group ~ comparator group

comparisonwise error rate the probability of making a Type I error for
each comparison in a study. <> experimentwise error rate. = multiple
comparisons

compassionate use a regulatory term, meaning that an unlicensed product
is allowed to be used for a limited number of patients for whom there is
no alternative medication. Although the product may be ineffective (its
efficacy having not yet been demonstrated), there may be no other effective
therapies. = named patient use

compassionate use protocol a protocol that defines how a product will be
used on a compassionate use basis
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competitive envolment composite hypothesis

competitive enrolment the situation in multicentre studies where each
centre is allowed to recruit as many subjects as they can until the overall
recruitment target has been met, rather than each centre having their own
recruitment target

complementary log-log transformation an equation applied to data that
are proportions to allow use of statistical methods based on the Normal
distribution. The transformation is y = log(—log(1 — p))

complete block a block of medication that contains all possible treatments
(or combinations of treatment or treatment sequences) that are being stud-
ied. <> incomplete block

complete block design a study design that only uses complete blocks of
treatment. <> incomplete block design

complete cases analysis a strategy for analysing data where only subjects
who provide complete data are included in the analysis; any subject with
missing data is excluded. = intention-to-treat, per protocol analysis

complete response in cancer studies, this is one of the RECIST criteria;
generally regarded as complete disappearance of all tumours and no new
tumours. = partial response, stable disease, progression

completely randomized design a study where subjects are allocated to
receive treatments in a randomized manner with no constraints (such as
equal numbers of patients per group, no blocks, no stratification)

compliance the measurement of how fully patients take their medication.
This may be measured by weighing returned medication, counting returned
tablets or simply asking how many doses of medication were (or were not)
taken

compliant ~ fully compliant

component a part. This may be a chemical component of a drug (one of
the chemicals that make it up), a part of a data file or a subset of pages of a
case record form, etc.

components of variance a method of analysing data that assesses which
features of an experiment account for the variation in those data. Typi-
cally, the sorts of features identified will be patients, treatment centres and
different medications

composite endpoint an overall endpoint in a study made up of more than
one component. An example might be the endpoint of ‘all cause morality
or myocardial infarction’. <> co-primary endpoints

composite hypothesis in a statistical significance test, an alternative hy-
pothesis that does not specify a single value for a parameter, for example
H, : > 0. < simple hypothesis
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composite outcome when an outcome measure for a study is a mix of sev-
eral individual measurements. For example, the composite outcome ‘treat-
ment success’ may be defined as a patient who is free of symptoms and has
a quality of life score better than some specified value. Neither of those
features is sufficient on its own to define a treatment success but together
they are. = Guttman scale

composite score ~ Guttman scale

composite variable a variable that is made up of more than one component
(or more than one separate endpoint). = composite endpoint

compound the bulk product of drug. <> product

compound symmetry a term used in assessing repeated measurements.
The data are required to have the same variance at each time point and
equal covariances between time points. Generally, if compound symmetry
can be assumed, the analysis of data is much simpler

computer assisted data collection = electronic data capture

computer package acomputer program that does a variety of related tasks

concentration the amount of a substance in a fixed volume of liquid. This
may be the amount of active drug per unit of blood during absorption and
distribution

conclusion the decision that is made based on data that have been collected
and analysed. Note that results should generally be referred to in the past
tense (‘Drug A was better than Drug B’) but conclusions should be referred
to in the present tense, with future implications (‘we conclude that Drug A
is better than Drug B’). => discussion

concomitant medication drugs that are not being studied but which a pa-
tient is taking through all or part of a study. These may be other drugs for the
same indication as the study or for other indications. => adjuvant therapy

concomitant variable a variable that may influence the results of a study
but which is not a part of the basic study design. Most often, this term is
used to refer to other (nonstudy) medications that a patient may be taking
or other diseases that a patient may have. = concomitant medication,
covariate

concordance agreement. = coefficient of concordance

concordant pair in a study where subjects are assessed on two different
occasions or by two different measuring devices and the variable measured
is binary (for example, disease present or absent), the data may be sum-
marized in a two-by-two table. The concordant pairs are those pairs of
observations where the two measurements agree with each other. <> dis-
cordant pair
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concurrent control confirmatory study

concurrent control control subjects who are observed and data recorded at
the same time as with the active subjects. This need not necessarily be done
in a controlled experiment. <> historical control

concurrent medication ~ concomitant medication

conditional distribution the distribution of one variable at a fixed value
of another variable. For example, the distribution of age may be given
for all subjects, but if it is given for males and females separately then
these sex-specific distributions are said to be ‘conditional on sex’. = joint
distribution, marginal distribution

conditional odds the conditional distribution of the odds of an event
occurring

conditional power the power of a study based on some prerequisite in-
formation. Usually it is meant as the power of the study as calculated
(after the study has finished or at an interim analysis) using the ob-
served difference between the treatments and the observed variance of that
difference

conditional probability the probability of an event happening, given that
another event has already been observed to happen

confidence an informal term used to describe how strong is one’s belief in
the results of a study. => strength of evidence

confidence coefficient => confidence interval

confidence interval arange of values for a parameter (such as a mean or a
proportion) that are all consistent with the observed data. The width of such
an interval can vary, depending on how confident we wish to be that the
range quoted will truly encompass the value of the parameter. Usually ‘95%
confidence intervals’ are quoted. These intervals will, in 95% of repeated
cases, include the true value of the parameter. In this case, the confidence
coefficient (or confidence level) is said to be 95% (or 0.95). Confidence
intervals are a preferred method of presenting estimates of parameters,
while significance tests compare those parameters with arbitrary values.
= posterior distribution

confidence level = confidence interval

confidence limit the values at the end of a confidence interval. If the
95% confidence interval for the difference in mean systolic blood pres-
sure between two treatment groups is quoted as being from —3 mmHg to
+8 mmHg, then —3 and +-8 are the confidence limits

confidential private; not to be disclosed to a third party

confirmatory analysis the main analysis of a confirmatory study

confirmatory study a study that is designed to answer a specific question —
ideally without leaving any room for doubt. While Phase I studies and
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conflict of intevest CONSORT

Phase Il studies give some information regarding efficacy and safety, Phase
III studies are usually thought of as being confirmatory. <> exploratory
study, pilot study. = definitive study

conflict of interest the situation where an individual or organization may
find it difficult to make unbiased statements or decisions. Examples are of
investigators reviewing their own project proposals at an ethics committee
meeting or a pharmaceutical company reporting results of a study involving
one of its own products. In such cases, bias is not being assumed but it is
recognized that there is a clear reason why individuals might make biased
statements or give biased opinions

confounded ‘cannot be distinguished from’. For example, if all males were
given one treatment and all females given an alternative, the effects of
treatment and gender would be indistinguishable from one another, or con-
founded with each other

confounder a term used in observational studies to describe a covariate
that is related to the outcome measure and to a possible prognostic factor

confounding factor ~ confounder

consent positive agreement, particularly in the sense of informed consent.
<& assent

conservative erring towards being safe; an estimate may be conservative if
it is known to be less than the true parameter value (actually biased) and
is intentionally quoted as such to avoid the risk of it being an overestimate.
= safety margin

consistency results being (approximately) the same time after time. Results
of trials of the same treatment, carried out over a number of years, may (or
may not) show consistency over time

consistency check an edit check on data to ensure that two (or more) data
values could happen in conjunction. Systolic blood pressure measurements
must always be at least as great as diastolic measurements so, for any given
patient, if the systolic pressure is greater than the diastolic, then the two
measures are consistent with each other. It may be that neither is correct —
but they are, at least, consistent. = plausibility check

consistent reproducible without upward or downward trends over time.
Also two items (often data points) that could both occur simultaneously. =
consistency check

CONSORT aset of guidelines, adopted by many leading medical journals,
describing the way in which clinical trials should be reported. It stands
for Consolidation of the Standards of Reporting Trials. Details can be
found at www.consort-statement.org. = structured abstract, MOOSE,
QUOROM, STARD
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Table 4 Contingency table showing the distribution of gender by treatment group

Treatment A Treatment B
Male 58 63
Female 29 28
Total 87 91

constant not changing between subjects or across time

consumer’srisk the probability of making a Type I error. <> producer’s
risk. = regulator’s risk

content validity a term used to describe a questionnaire or rating scale. It
is an informal term used to describe whether the (content of the) questions
truly measure the characteristics that they should. => face validity, external
validity, internal consistency

contingency table a cross-classification of subjects by two or more cate-
gorical variables. The simplest form is the two-by-two table (Table 4), in
which each subject is cross-classified by two binary variables. The table
has four cells (totals are not counted as cells) and the number of individuals
within each cell is called the cell frequency

continual reassessment method a procedure for adjusting the dose given
to successive subjects when the purpose of a study is to find the median
dose that has some specified effect. => dose finding study, dose escalation
study

continuity correction an adjustment made in the calculations for some sig-
nificance tests with discrete data to make a better approximation to the
test statistic, which is continuous. It generally involves adding or subtract-
ing 0.5 to the difference between the observed and expected frequencies of
data. In two-by-two tables it is often referred to as Yates’ correction

continuous data data that are not restricted to particular values (as in cate-
gories) but that can take an infinite number of values. Examples of variables
that result in continuous data are age, height, weight, pulse. <> categorical
data, discrete data, ordinal data

continuous scale the scale on which continuous data are measured

continuous variable a characteristic of a subject that results in continuous
data. For example age, height, weight. <> discrete variable

contour plot a graph that shows three-dimensional data on a two-
dimensional surface. Two variables are depicted on the x axis and y axis;
the third is depicted in the form of contours as would be seen on a map to
show elevation (Figure 5)
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Figure 5 Contour plot. The heights and weights of 100 patients with ischaemic heart
disease are used to try to predict systolic blood pressure. In general there is a tendency
for higher blood pressure in the bottom right-hand corner: that is the heavier people
who are rather short (and therefore those who are most overweight) have the highest
blood pressure

contract research organization (CRO) an organization (usually a com-
mercial company) which carries out all, or part, of a research project for
another company

contractor atemporary employee, usually of professional rather than cleri-
cal status, taken on to perform duties that would otherwise be carried out by
full-time employees. Such people are often used to cover peaks in workload
or periods of absence of permanent employees

contraindication an indication for which a drug is specifically excluded
(usually for safety reasons)

contrast a more formal term for comparison. In its simplest form it is the
difference in the mean value of a variable between two groups or the dif-
ference in the proportion of subjects with some particular characteristic
in each of two groups. In more complex forms it may be a weighted
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difference between several groups. For example, in a study with three groups
of subjects, two groups (A and B) treated with active treatments and a third
group (C) treated with placebo, a simple contrast would be that between the
two active products, which is simply mean(A) — mean(B). We may wish to
compare the active products together with the placebo group and so a more
complex contrast would be {'/;mean(A) + '/,mean(B)} — mean(C)

control a term used in case-control studies specifically intended to mean
someone who does not have the disease being investigated. <> case

control group the subjects assigned to receive the comparator treatment
(which might include placebo), or to receive no treatment

control treatment ~ comparator treatment

controlled clinical trial more formal term for clinical trial. It clearly em-
phasizes the ‘controlled’ aspect of a trial, although that should be inherent
in the definition of clinical trial

controlled experiment a term similar to controlled clinical trial, except
that it could refer to any kind of experiment, not just a clinical (or even
medical) one. The aspect of control (and therefore inclusion of one or more
control groups) is still emphasized

convenience sample a sample of subjects. Whether or not a subject is se-
lected for the sample is not based on any random or probability process but
merely on which people are conveniently available. => haphazard sample

coordinate = xy coordinate. Also means to ensure that several activities
happen together (as they should do) or in sequence (if that is how they are
intended to occur)

coordinating committee a committee which oversees and coordinates the
planning, running and general management of a study or programme of
studies

coordinating investigator = principal investigator

co-primary endpoints one of two or more primary endpoints — usually
that are both required to show an effect of the treatment, before that treatment
can be considered efficacious. => composite endpoint, primary endpoint

correlate to assess how one variable changes as another changes. = cor-
relation

correlated samples 7 test ~ paired 7 test

correlation the degree to which two variables are associated with each
other. Positive correlation (& Figure 34, scatter plot) implies that as one
variable increases so does the other; negative correlation implies that as
one variable increases the other decreases. Note that no causality is implied

correlation coefficient the statistical measure of correlation, denoted r. =
coefficient of determination
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Table 5 Correlation matrix of biochemistry parameters in 100 healthy subjects

Urinary Urinary Serum Serum Serum
creatinine  calcium  phosphate  creatinine  calcium

Urinary creatinine 1.0 —-0.41 —0.03 0.03 —0.08
Urinary calcium 0.41 1.0 —0.06 0.00 0.11
Serum phosphate —0.03 —0.06 1.0 0.07 0.15
Serum creatinine 0.03 0.00 0.07 1.0 —0.05
Serum calcium 0.08 0.11 0.15 —0.05 1.0

correlation matrix a square matrix whose values are the correlation coef-
ficients between all pairs of several variables. An example of the correlation
between five laboratory parameters is shown in Table 5

correlation table = correlation matrix

cost benefit analysis an analysis that attempts to find out if a particular
treatment represents good value for money; that is, is the treatment worth
the cost? => pharmacoeconomics

cost benefit ratio the relative weighting of the cost of a medication to the
benefit of that medication. Benefit may be defined in arbitrary ways to suit
the context. = cost effectiveness ratio, cost utility ratio

cost effective generally meaning good value for money; the benefit out-
weighs the cost

cost effectiveness ratio the relative weighting of the cost of a medication
to the clinical effectiveness of that medication. => cost benefit ratio, cost
utility ratio

cost function anequation that calculates the total cost of treating a patient. It
will typically include positive values (drug costs, pharmacy costs, hospital
costs, productivity lost from work, etc.) but sometimes also negative costs
(reduction in number of days spent in hospital, increased productivity from
early return to employment, etc.)

cost minimization the approach of evaluating the optimum amount to spend
in order to minimize the overall cost function

cost utility ratio the relative weighting of the cost of a medication to the
utility of that medication. Utility is the overall benefit as assessed by any,
and all, diverse measurement scales including medical, financial, quality
of life, etc. = cost benefit ratio, cost effectiveness ratio

COSTART a dictionary of adverse event terms. COSTART stands for
Coding Symbols for Thesaurus of Adverse Reaction Types. = MedDRA,
WHO-ART
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count to determine how many (of something) exist or how many times a
certain type of event has occurred

covariance a statistical measure of how two variables vary together. =
correlation, variance

covariate a variable that is not of primary interest but which may affect
response to treatment. Common examples are subjects’ demographic data
and baseline assessments of disease severity

covariate-adaptive design a study that uses minimization (or some varia-
tion of it) to balance treatment groups. <> response-adaptive design

covariate-adaptive randomization ~ minimization. <> response-
adaptive randomization

Cox model = Cox’s proportional hazards model

Cox-Mantel test a statistical method for comparing survival times between
two groups. = Cox’s proportional hazards model

Cox’s proportional hazards model a statistical method for comparing sur-
vival times between two or more groups of subjects that also allows ad-
justment for covariates. The model assumes proportional hazards. =
Cox-Mantel test, accelerated failure time model

cream a mixture of ointment (such as paraffin, lanolin, etc.) and wa-
ter used as a vehicle for delivering topical treatment. => gel, lotion.
Appendix 2 contains a complete list of pharmaceutical forms

credible interval a form of a confidence interval used in the context of
Bayesian inference. => highest density region

CRF case record form

critical appraisal the set of skills (and judgements) needed to evaluate
evidence. = evidence-based medicine

critical data the most important data that will be used to draw conclusions
from a study relating to the most important objectives

critical region the values of a test statistic (such as in the ¢ test or chi-
squared test) that lead to rejecting the null hypothesis at a given signifi-
cance level

critical value the value of a test statistic (such as in the ¢ test or chi-squared
test) that is the boundary between where the null hypothesis is rejected and
not rejected at a given significance level

CRO contract research organization

Cronbach’s alpha a measure of internal consistency in a psychological
test

cross-classification ~ contingency table

crossed factors the opposite of nested factors. When every category of one
variable also contains every category of another. = factorial design
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crossover design a study where each subject receives (in a random se-
quence) each study medication. After receiving Treatment A, they are
‘crossed over’ to receive Treatment B (or vice versa). This is the simplest
form of crossover design and is called the two-period crossover design.
<> parallel group design

crossover study a study that is designed as a crossover design

cross-product ratio =~ odds ratio

cross-sectional considering a single moment in time without regard for any
trend across time. <> longitudinal

cross-sectional analysis the analysis either of a cross-sectional study or
of data as if they were collected in a cross-sectional study. <> longitudinal
analysis

cross-sectional study a study that examines data at one particular point in
time (either in the sense of ‘all ten-year-old children’ or ‘everybody on 1st
January’) and does not consider within subjects effects

crude estimate any estimate of a parameter that is an unadjusted estimate

crude rate an unadjusted rate. Generally, simply the observed number of
subjects experiencing a specific event in a given period of time divided by
the total number of subjects exposed and potentially at risk of that event

CTA Clinical Trial Application

cumulative frequency arunning total. For example, if we count the number
of deaths per day (the daily frequency), then the total number of deaths from
the beginning of a study to any particular day is the cumulative frequency

cumulative frequency distribution the distribution of cumulative fre-
quencies

cumulative hazard rate the accumulation of the hazard functions at all
times from time zero up to a specified time point

cumulative meta-analysis a meta-analysis that shows continuing updated
estimates of a treatment effect after each of the studies was completed.
It does not simply show one overall result taking account of all studies,
regardless of when they were carried out

curriculum vitae a document describing a person’s educational and em-
ployment history, usually including all other relevant experience and any
publications to which they have contributed

curve asmooth line or surface drawn though a set of data points. The term
can strictly be used to describe a line (in two dimensions) or a surface (in
more than two dimensions) that is straight as well as one that bends

curvilinear regression a regression model that fits a curve to data. In this
context, curve is generally taken to exclude a straight line. => linear re-
gression
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cutoff design cytotoxic

cutoff design a method of treatment assignment based on a baseline mea-
surement. All subjects with values below some cutoff point (defined as
those with ‘good’ prognosis) are assigned to the control group; subjects
with values of the baseline measurement in the middle of the range are not
included in the study; and all subjects with values of the baseline measure-
ment above another cutoff point (those with ‘poor’ prognosis) are assigned
to the experimental group. = regression discontinuity design

cutoff point a value on an ordered scale (possibly a continuous scale)
where a change of decision is made. For example, patients with systolic
blood pressure above 180 mmHg may be included in a study; those with
values less than, or equal to, 180 mmHg are not included: 180 would be
called the cutoff point

cutpoint apointalongaline or on a surface where the slope changes abruptly
rather than smoothly. = changepoint model, cutoff point

cyclic = cyclic variation

cyclic variation systematic variation over a course of time. A circadian
rhythm is one type of cyclic variation

cytotoxic a drug that is poisonous to certain types of cells. Frequently used
in cancer treatment
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data information of any sort, whether it be numerical, alphabetical, judge-
ments, estimates or precise measurements. = binary data, categorical
data, continuous data, discrete data, ordinal data. <> statistic

data analysis the process of summarizing data, either to draw conclusions
or simply to describe a process

data and safety monitoring board (DSMB) a group of people who regu-
larly review accumulating data in a study with the possibility of stopping
the study or modifying its progress. A study may be stopped, or changes
made toit, if clear evidence of efficacy is seen or if adverse safety is observed
in one or more treatment groups, or for futility

data audit an audit of the quality, source and integrity of data

data centre the place where data are gathered and the data management
tasks completed. It is a term particularly relevant to multicentre studies.
Single-centre studies may have the data centre at the same place as the
patients are seen or somewhere different

data cleaning the process of finding errors (or possible errors) in data,
checking them and, if appropriate, correcting them. => clean data, dirty
data

data coding assigning data into categories. For example, classifying ad-
verse events into groups according to which part of the body is affected
or classifying concomitant medications into generic names rather than
trade names

data collection form = case record form

data collection protocol specific, detailed instructions for how data are to
be collected and recorded

data coordinating centre ~ data centre

data dependent stopping making the decision to stop recruitment to a
study (or possibly follow-up in a study) based on data already observed. =
interim analysis

data dredging analysing data without regard to accepted scientific and sta-
tistical principles in order to find some aspect that will be of interest. Also
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data driven analysis data screening

referred to as ‘fishing expeditions’ because of the analogy of dipping a fish-
ing rod into dark water and pulling out various items of rubbish, but rarely
fish!

data driven analysis making decisions on which analyses should be carried
out based on the observed data. = post hoc analysis

data editing ~ data cleaning

data entry typing data into a computer. This may be done by the subject,
by the treating doctor or investigator or copied from a case record form at
a data centre. = single data entry, double data entry

data field an individual item of data. The term is most often used when
referring to data on a case record form or on a computer

data file a structured and well-organized collection of related data. The
term could be used about paper files (including a case record form or a
large number of case record forms) but is generally reserved for data on a
computer

data item ~ data field

data lock the act of considering all the data complete and as accurate as it
is possible to get. = data lock point

data lock point usually the date and time when the database is locked (see
data lock)

data management the discipline of collecting and filing data in an ordered
fashion to facilitate subsequent retrieval and analysis. Although the term can
refer to the management of paper files, most activity in data management
usually revolves around storage of electronic versions of data on a computer

data manager the person with the responsibility for ensuring data man-
agement is properly carried out

datamining aprocess and set of statistical techniques for investigating very
large data sets (those typically consisting of several million records)

data monitoring the process of reviewing data being collected to ensure it
is of high quality and complete. = quality control

data monitoring committee (DMC) = data and safety monitoring board

data monitoring report a report on the quality and completeness of data

data processing the steps involved in computerization and particularly data
management in a computer system

data query a question raised about the validity or correctness of an item of
data

data reduction the process of summarizing data, particularly using sum-
mary measures or coding continuous data into categorical data

data screening the process of looking at and reviewing data to check their
plausibility and completeness
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data set deduce

data set =~ data file

data warehouse a database holding data from many studies

data warehousing the process and procedures involved in storing data from
many different studies in a single database. This will involve technical
(computing) procedures such as ensuring the same variable is always coded
in the same way, as well as practical procedures such as producing the
documentation of what data are stored

database an electronic version of a set of data, held on a computer

database management system any piece of software for handling data.
This includes data entry as well as production of tables, listings, etc.

Dear Doctor letter a letter sent to all doctors (or all specialists, as appro-
priate) updating them with information about a product

death rate the number of people dying in a specified time interval divided
by the number alive at the beginning of that time interval. => case-fatality
rate

decile each of the tenth (10th, 12th, 13th, etc.) centiles

decimal a number recorded in whole units and in tenths, hundredths, thou-
sandths, etc. For example, weight measured in kilograms and grams is
expressed as a decimal number but weight measured in pounds and ounces
is not. Sometimes the word is used just to refer to the part of the number
less than 1 (only the numbers that come after the decimal point). See Table
16 (order of magnitude)

decision function a mathematical function that describes which decision
to make, based on a given set of circumstances or data. = decision rule,
decision tree

decision rule this term can be either a synonym for a decision function
or a less technical, written, description of what decision to make based on
a given set of circumstances. The rule may sometimes be depicted as a
decision tree

decision theory the general theory of how to make optimal decisions

decision tree a diagram, resembling that of a family tree, to guide which
decision (or sometimes which conclusions) should be drawn from a set of
criteria (Figure 6). = decision rule, flow diagram

Declaration of Helsinki a set of ethical guidelines for the conduct of re-
search on humans. It was first agreed in 1964 by the World Medical Asso-
ciation and has been revised subsequently in Tokyo (1975), Venice (1983),
Hong Kong (1989), South Africa (1996) and Edinburgh (2000)

decrement to decrease in value. <> increment

deduce todraw aconclusion of a specific result based on broader examples.
<> induce
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deduction degrees of freedom

how many
outcomes?

ordered or
unordered?)

Mann-Whitney

ordered

how many
groups?
ordered or b

unordered?

R\
ordered or
unordered?

ordered or
unordered?

Kendall's tau

ordered

Figure 6 Decision tree. A way to make a choice of a simple statistical significance
test for comparing groups of categorical data. Each of the boxes with rounded corners
is called a ‘node’; each of the arrows is called a ‘branch’

deduction ~ deduce

deductive inference the process of drawing conclusions based on deduc-
tion

deductive reasoning see deductive inference but note that ‘reasoning’ is
a broader term than ‘inference’

default an assumed state unless a positive reason can be given to accept an
alternative state. For example, in significance testing, by default the null
hypothesis will be accepted unless evidence exists to refute it

definitive study a study that is generally agreed (or planned) to provide the
answer to a question with no room for doubt. => confirmatory study

degree of belief often used as an informal interpretation for a P-value. It is
a measure (either on a probability scale or an informal, intuitive, scale) of
the strength of evidence about a particular hypothesis

degrees of freedom a statistical term to describe the number of indepen-
dent pieces of information that there are for a statistic. As examples, in a
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delivery device descriptive statistics

chi-squared test of a two-by-two table, there is one degree of freedom;
the sample mean of n data points has n —1 degrees of freedom

delivery device the medium used for getting active product into the body.
Tablets, ointments, injections, etc. are all delivery devices. = vehicle

delta (5§) usually used as the symbol to describe the ‘true’ size of an effect.
In particular, it is used in planning studies to describe the smallest clinically
significant difference to detect. It is more often used to describe a difference
in means but can also be used to describe a difference in rates or proportions.
The letter d is often used to describe the observed value of &

demographic data data on subjects’ ages, heights, weights, etc. The term
can be used to describe any baseline characteristics of subjects includ-
ing the baseline measurements of the primary endpoint variable but is
more often reserved for measurements that are not aspects of the dis-
ease. There is no clear distinction between which data are disease re-
lated and which are not; clearly in a study of weight loss, subjects’ weight
would be both demographic data and important data describing the medical
condition

demographic variable any variable that is demographic data

demographics ~ demographic data

demography the study of vital statistics of populations

denominator in a fraction, such as '/, or ?/,, the denominator is the number
on the bottom line of the fraction (in these cases 2 and 4, respectively). <>
numerator

density function the mathematical function that gives the probability that a
random variable is equal to any specified value. = distribution function

dependent samples 7 test ~ paired ¢ test

dependent variable in any sort of statistical model, but most commonly
in regression models, the dependent variable is the one we are trying to
predict from the independent variable(s). In most cases, the dependent
variable is the efficacy variable or treatment effect

derived variable data values that are calculated or formed from other data.
For example, subjects’ ages might be calculated (or derived) from the visit
date minus the date of birth; age would then be called a derived variable

descending order data sorted so that the largest value is written first, the
smaller values later and the smallest value last. Most easily described in
terms of numeric data but special rules can be applied to alphanumeric
data. <> ascending order

descriptive statistics summaries of data that do not try to draw conclu-
sions but which just describe the data. Most often used for continuous
data. Common descriptive statistics include the mean, standard deviation,
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descriptive study diavy cavd

minimum value, maximum value, mode, median, quartiles and confi-
dence intervals. <> inferential statistics

descriptive study one that aims to describe a phenomenon or a group of in-
dividuals. The analysis of data from such studies generally uses descriptive
statistics rather than significance testing or inferential statistics

design the plan for a study with particular reference to whether itis a parallel
group design or crossover design. The term should, however, be thought
of very broadly to encompass the number of subjects to be included, the
number of visits, the number of investigators taking part, strata, blocking,
methods of randomization, etc.

design effect the effect caused by a design variable in a study. Such ef-
fects would, hopefully, be advantageous but they may be negative or neu-
tral. In a study where the randomization was stratified by gender, an
observed difference in treatment effect between males and females would
be called a design effect (because stratification was part of the design of the
study)

design variable any variable that contributes to the design of a study, often
because of stratification according to values of the variable

deterministic aprocess thatis guaranteed to give the same result repeatedly,
with no unexplainable (random or otherwise) variation. <> random

deviance a statistical measure of how much a set of data differs from a
perfect fit to a model. In the simplest case of a model with Normally
distributed residuals, the deviance is equal to the residual sum of squares.
= variance

deviate a variable that takes the values of the difference between another
variable and a chosen reference value, such as the mean

deviation a measure of how far values of a variable lie from a chosen ref-
erence point. = average absolute deviation, standard deviation

device see delivery device, medical device

diagnosis the decision that is reached regarding which disease a patient has

diagnostic agent a chemical or biological product used to help diagnose a
disease

diagnostic test a test (physical, mental or, more commonly, chemical or
biological) that is used to definitively assess whether or not a subject has a
particular disease. <> screening test

diagram a line drawing, usually to show the relative positions (physically
or in time) of a set of objects or activities

diary card usually a paper system for subjects in a study to record symp-
toms, adverse events or other data on a daily or weekly basis, often

48



dichotomous data divect nccess

at home and generally not under the direct supervision of any medical
personnel

dichotomous data ~ binary data

dichotomous outcome ~ binary outcome

dichotomous variable = binary variable

difference the value obtained by subtracting one value from another. This
may be on an individual subject basis, for example calculating the difference
between a subject’s pulse at baseline and the same subject’s pulse after
treatment (=~ change from baseline), or it may be on a group basis, for
example calculating the difference between the mean of all subjects’ heart
rates in one treatment group and the mean of all subjects’ heart rates in a
control group (* treatment effect)

difference study a term used rarely, except to differentiate from an equiva-
lence study or a noninferiority study. A study where the null hypothesis is
that there is no difference between treatments and the alternative hypothe-
sis states that there is a difference. The intention of the study (or objective)
is usually to show that two (or more) treatments have different effects. =
superiority study

diffuse prior ~ vague prior

digit any numeral between zero and nine. For example, the number 57
contains two digits: 5 and 7

digit bias ~ digit preference

digit preference when recording numerical data, there is often a preference
(intentional or unintentional) to round the last digit. For example, birth
weight measured in grams will often be recorded to the nearest 10 g; there
is said to be a preference for zeros. Blood pressure measured in millimetres
of mercury will often be recorded to the nearest 5 mm or the nearest 2 mm;
values such as 73 mmHg (where the last digit is not a multiple of 2 or of 5)
tend to be recorded less often than would be expected by chance

dimension one of any number of variables that describe a subject. The term
is most often used in connection with plotting data. When two variables
are measured and plotted, there are two dimensions. When there are three
variables plotted, three-dimensional graphs can be plotted (with some diffi-
culty). More than three dimensions can be thought about but cannot easily
be plotted. = multivariate data

direct access in computing terms this refers to the method of accessing
data on a physical storage device such as a disk. The data item can be ac-
cessed ‘directly’, without the need to step through every preceding data item
(¢ sequential access.) The term also applies to source data verification,
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divect contact discrete dota

where the person reviewing source data is allowed to see the source data
for themselves, rather than indirect access where the values of source data
have to be requested through a third party

direct contact the contact of one person with another that potentially passes
on an infectious disease. <> indirect contact

direct cost actual (financial) costs that are incurred in treating patients.
These include the cost of drugs, the cost of occupying a hospital bed, etc.
<> indirect cost. = pharmacoeconomics

direct effect = main effect

direct relationship the case when the relationship between two variables
is linear, so that plotting one variable against the other variable shows a
rough fit to a straight line. The term is often further restricted to the case
when the correlation is positive — such as in Figure 34 (* scatter plot)

directional hypothesis a hypothesis which specifies that one treatment is
equal to, or better than, another treatment. In general, the alternative hy-
pothesis is stated that one group is different from another, which could
allow it to be either better or worse. => one-sided hypothesis

dirty data data that contain errors, or data that may contain errors and have
not yet been fully reviewed and validated to find those possible errors. <>
clean data

discordant pair in a study where subjects are assessed on two different
occasions or by two different measuring devices and the variable measured
is binary (for example, disease present or absent), the data may be sum-
marized in a two-by-two table. The discordant pairs are those pairs of
observations where the two measurements do not agree with each other
(Table 6). In this example, 47 patients and 13 patients represent the discor-
dant pairs. <> concordant pair

discrete data data that may take only a fixed set of values. This includes
categorical data but also extends to data in the form of counts, for example
where only whole numbers of items can be counted. <3> continuous data

Table 6 Cross-classification of paired data to show the discordant pairs. The response
to each treatment (in this example) is graded simply as ‘good’ or ‘bad’

Treatment A

Treatment B Good Bad
Good 55 47
Bad 13 24
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discrete vaviahle dose escalation study

discrete variable a variable that can result only in discrete data values. <>
continuous variable

discussion that part of a final report that addresses the validity of the results
by considering the appropriateness of the study design, the success (or
otherwise) of its implementation, quality of the data, consistency of results
across different outcome variables and how they fit in the light of other
studies. = conclusion

disease-free survival the length of time following randomization that a
patient remains free of disease. <> progression-free survival, overall sur-
vival

disease profile the set of signs and symptoms (and their severity) that either
characterize a disease (and therefore may help with diagnosis) or describe
the severity of disease for an individual patient

dispersion a term used almost synonymously with variability (as in varia-
tion of data). = variance

distributed data entry a system of entering data onto a variety of comput-
ers, possibly spread around the world, to form a distributed database. =
remote data entry

distributed database rather than all the data relating to a study being held
on a single computer, a distributed database allows different parts of the data
to be held on different computers. The different computers are all linked
together by a network so that it is not obvious to the user that the database
is distributed

distribution a general term covering either frequency distribution or
probability distribution, depending on the context

distribution-free method ~ nonparametric method

distribution function the mathematical function that gives the probability
that a random variable is less than any given value. => density function

divisor =~ denominator

DMC data monitoring committee

documentation written evidence to confirm the activities that have been
undertaken in a study and the standards to which a study has been managed

dosage regimen the dose, timing and method of giving medication to a
patient. = treatment regimen, posology

dose the amount of drug that is given. It is usually qualified by also stating
the frequency. => posology

dose effect relationship = dose response relationship

dose escalation study a study in which successively higher doses of a drug
are given to subjects. This may be done either by administering a dose to
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dose finding study dropin

an individual and, if there are no adverse events, by increasing the dose for
that individual until adverse events are seen or by giving a dose to a small
number of subjects and, if no adverse events are seen, giving a subsequent
group of subjects a higher dose and so on, until adverse events are seen. <>
dose ranging study

dose finding study a study to find the best dose (‘best’ according to an
agreed definition) of a drug

dose ranging study a study of different doses of a drug but, in contrast to
a dose escalation study, the doses being compared are not investigated in
an escalating manner

dose response =~ dose response relationship

dose response relationship how the effects (both beneficial and adverse)
of a drug change with dose

dose titration study =~ dose escalation study

dosing schedule = dosage regimen

dot chart =~ scatter plot

dot plot = scatter plot

double blind a study where the subjects and the investigators are blind to
the treatment allocation. <> single blind, triple blind

doubledataentry astrategy where data from case record forms are entered
(typed) into a computer twice and the two typed files compared. This helps
to reduce the number of typographical errors and errors of interpretation of
poor handwriting. <> single data entry

double dummy a method of blinding where both treatment groups may
receive placebo. For example, one group may receive Treatment A and the
placebo of Treatment B; the other group would receive Treatment B and
the placebo of Treatment A. It can be necessary when the two (or more)
treatments are of very different appearance or taste, or have different dosing
schedules

double entry = double data entry

double mask ~ double blind

doubly censored data data that are both left censored and right censored.
Right censored data are quite common; left-censored data are less common;
doubly censored data are very rare in clinical trials

doubly censored observation ~ doubly censored data

down titration = back titration

download copying files (data or programs) from a central computer to a
local computer. <> upload

dropin the opposite of dropout. Dropins to clinical trials are not common
but, when they occur, may result in left-censored observations
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dropout duty of cave

dropout the case where a subject stops participating in a study before he or
she is due to according to the study protocol. A more polite term is early
withdrawal. <> dropin

drug apharmaceutical preparation. The term is often used very broadly and
loosely to include placebo. => biologic, phytomedicine. <> product

drug accountability the process of checking what has happened to all study
medication. This includes checking stocks in a pharmacy, counting indi-
vidual subjects’ tablets, weighing used tubes of ointment, etc.

drug company ~ pharmaceutical company

drug dependence the need for a patient to remain on treatment, usually
due to the possibility of a rebound or withdrawal effect, rather than simply
the need for continuous treatment to prevent continuation or progression of
disease

drug industry =~ pharmaceutical industry

drug interaction the effect sometimes produced when more than one prod-
uct is used simultaneously. The effect is either more than, or less than,
the sum of the individual effects. The term is most commonly used in
connection with adverse reactions, caused by different products combin-
ing in the body, rather than with extra beneficial effects. = synergistic
effect

drug metabolism =~ metabolism

drug reaction any response to a product, either beneficial or unwanted, but
usually reserved for unwanted effects. => adverse event, adverse reaction

drug trial = clinical trial

dryrun similar to a pilot study. Trying a process under artificial conditions
to determine if it will work properly in a real setting

DSMB data and safety monitoring board

dummy loading a method of blinding treatments when they involve dif-
ferent dosage regimens. => double dummy

dummy report = ghost report

dummy table =~ ghost table

dummy variable =~ indicator variable

Duncan’s multiple range test a statistical multiple comparison test for
comparing the mean value of a variable between more than two groups

Dunnet’s test a statistical significance test which compares the effect of
many treatments with a control treatment (possibly a placebo, or reference
treatment)

duration of action the length of time that a treatment gives any benefit

duty of care the requirement that doctors must care for their patients and
that this duty should take priority over, for example, research projects
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dynamic allocation dynamic allocation

dynamic allocation a randomization method that changes the probability
of assignment to different treatment groups as a study progresses. The
probabilities are changed either as a consequence of efficacy and adverse
event data emerging or to maintain balance for prognostic factors across
the groups. = minimization
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early stopping the practice of stopping recruitment into a study before
reaching the maximum target sample size or of stopping follow-up of a
study before the intended final duration. This may be in a sequential study,
after a formal interim analysis or for purely practical reasons that are
independent of efficacy or safety results. = futility

early stopping rule astatistical rule that allows a study to stop recruitment
or follow-up after an interim analysis. Unless such rules are used the
P-value associated with testing the null hypothesis is generally biased (it
is too small). Early stopping rules allow for this and help to calculate the
correct P-value

early withdrawal when a subject leaves a study earlier than is routinely al-
lowed for in the protocol. Typical reasons include the onset of unacceptable
adverse events and voluntary withdrawal

EBM evidence-based medicine

eCRF electronic case record form

EDA exploratory data analysis

EDC electronic data capture

edit the process of changing data or text in a data file or in a text document
(usually one held on a computer)

edit check a term that covers all types of checks that may be put on data,
including consistency checks, plausibility checks, range checks

edit query a question raised as a result of an edit check. The relevant data
would then be checked and appropriate corrective action taken if necessary

effect this term is often misinterpreted as being the change from baseline
in some measurement (blood pressure, for example) during the period of an
intervention. Strictly speaking, ‘effect’ should always be a relative measure,
such as the extra change in blood pressure produced by one treatment over
that produced by the comparator treatment. If the mean blood pressure in
a treatment group falls by 15 mmHg and in a comparator group it falls by
5 mmHg, then the effect is the difference between these two values, which
is 10 mmHg. Similarly, the effect of gender is defined as the difference
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effect modifier efficient

in mean response between males and females; the effect of study centre
is defined as the difference in mean response between participating study
centres. When the outcome of interest is not a mean, the term ‘effect’ has
the same limitation in that it should always be the difference between two
groups; this can be measured as the difference between two proportions,
or the odds ratio, or the difference in median survival times, etc.

effectmodifier ~ acovariate thathas a different effectin different treatment
groups

effect size strictly this should simply be the size of an effect but convention-
ally it is taken to be the size of the effect divided by the standard deviation
of the measurements. An effect size of 1 indicates a difference between two
means equal to one standard deviation; this is generally considered to be
quite a large effect. Effect sizes of about 0.5 are moderate and effect sizes
0.1 or lower are considered very small

effective sample size the more variation there is in data then, generally,
the larger the sample size required to show a treatment effect. However,
if, for a given sample size, there is more (or less) variability in the data
than anticipated it is as if there is a reduced (or increased) sample size. The
sample size that would have been required, had the variability in the data
been correctly assessed, is called the effective sample size. Variability in
data can be increased due to missing data (=> early withdrawal) and errors
in the data; it can be reduced by modelling the data using extra covariates.
o relative efficiency

effectiveness the extent to which a product works in the patients to whom
it has been offered. This is slightly different from ‘efficacy’, which can be
measured in those who were actually treated. ‘Efficacy’ relates to explana-
tory studies, ‘effectiveness’ to pragmatic studies

efficacy the desirable effect of an intervention. <> safety. => adverse event

efficacy data any data relating to the efficacy of a treatment. <> safety data

efficacy population = per protocol population

efficacy review an overview or meta-analysis of efficacy data. <> safety
review

efficacy sample ~ per protocol population

efficacy study a study intended primarily to demonstrate efficacy rather
than safety. Often the same as a Phase III study

efficacy variable avariable thatis a measure of efficacy. <> safety variable

efficient aprocess that makes good use of resources and is not wasteful. This
is also a statistical term referring to methods of estimating parameters: in
general itis desirable to have efficient estimators because these may require
smaller sample sizes
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efficient estimator end of treatment

efficient estimator an estimate of a parameter that is efficient

eighty-twenty rule aninformal rule which suggests that most benefit (about
80%) can be achieved with minimal effort (about 20%); but, conversely, that
the last 20% of benefit needs 80% of the effort

elective treatment  a treatment that a patient chooses to have rather than one
that is assigned by randomization or one that is mandatory on medical (or
other) grounds

electronic case record form (eCRF) a case record form that is not paper
(to be written on) but is a computer screen where data are entered directly
into a database

electronic data capture (EDC) a process by which a computer is used to
help (in various possible ways) collection and/or recording of data. The
help may simply be that it acts in the form of an electronic case record
form and that data are recorded into the computer instead of onto paper. It
may be more sophisticated and the computer linked to a holter monitor to
directly record measurements of blood pressure without the need for human
intervention

electronic database ~ database

eligibility criteria = inclusion criteria

eligible asubject who meets all the eligibility criteria (~ inclusion criteria)

elimination the process by which a drug is excreted from the body or re-
moved from the required site of action within the body. <> absorption,
clearance

elimination rate constant once a drug has been completely absorbed into
the body, this is the rate of elimination (which, for many drugs, is approx-
imately constant)

empirical observed (particularly in relation to distributions) <> fitted
value

empirical Bayes Bayesian methods that require the prior distribution to
be based on data. <> subjective Bayes

empirical distribution the observed frequency distribution of data. <>
probability distribution

empirical result a result based on data (or facts) rather than one based on
theory

empty cell in a contingency table, a cell that contains no observations

end of study the time when all study procedures (treatment and adequate
follow-up) have been completed

end of treatment the time at which subjects are either supposed to stop
taking treatment (according to a protocol) or when they actually do stop
taking treatment (if, for example, they were an early withdrawal)
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end of treatment value equipoise

end of treatment value the value of a variable at the end of treatment
visit

end of treatment visit  the visit at which subjects are supposed to stop taking
treatment (according to the protocol), or when they actually do stop taking
treatment, or withdraw from a study

endemic a disease that is always present in a certain proportion of the pop-
ulation in a given geographical area. The term is usually used when con-
sidering the frequency of extra cases of the disease

endpoint a variable that is one of the primary interests in a study. The
variable may relate to efficacy or safety. The term is used almost synony-
mously with efficacy variable or safety variable but not, for example, with
demographic variable

enrichment design adesign for a study, usually where all patients are tested
to determine whether or not they are likely to respond to the test treatment.
Those who are likely to respond are then randomized to the test treatment
or control treatment

enrol to recruit a subject, or subjects, into a study

enrolment the number of subjects that have been enrolled into a study

enrolment period the time (often measured in months or years) during
which subjects are enrolled into a study

enteric coating a coating (often made of gelatine) used on a tablet or cap-
sule to prevent it being destroyed by acid in the stomach

entry criteria ~ inclusion criteria

epidemiological study astudy using the methods of epidemiology. This in-
cludes clinical trials but also case-control studies, cohort studies, natural
experiments, surveys, etc.

epidemiologist one who studies or practises epidemiology

epidemiology the study of health and disease in populations, including
aetiology, natural course and treatments. Clinical trials are considered by
many to be one of the methods of epidemiology

episode the occurrence of an event. In some studies the primary endpoint
or primary efficacy variable may be the number of times an event happens
(the number of episodes of that event)

equal allocation allocating (not necessarily by randomization) the same
number of subjects to each treatment. <> unequal allocation

equal randomization = equal allocation

equation a set of mathematical symbols and instructions for performing
calculations

equipoise the state of having an indifferent opinion about the relative merits
of two (or more) alternative treatments. Ethically, a subject should only be
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equipotent ervor vaviance

randomized into a study if the treating physician has no clear evidence that
one treatment is superior to another. If such evidence does exist then it is
considered unethical to randomly choose a treatment. If the physician is in
a state of equipoise, then randomization is considered ethical

equipotent having equal potency and therefore having equal effects (posi-
tive or negative). = equivalent

equivalence the situation where two treatments show equal effects

equivalence margin the difference between test treatment and control
treatment (in terms of the primary efficacy parameter) that is deemed
to be of no clinical importance (or clinical significance). Hence, if a new
treatment were this much better, or worse, than an old treatment, then the
new and old treatments would be considered, in all practical extents, to be
just as efficacious. = active control equivalence study. => noninferiority
margin

equivalence study a study whose primary aim is to demonstrate that two
treatments are equivalent with regard to certain specified parameters. Most
studies are designed to show that one treatment is better than another. These
are sometimes referred to as difference studies to emphasize the contrast
with equivalence studies. => noninferiority study

equivalent having equal effects (positive or negative). = equipotent

erect standing. = prone, supine

error a mistake. Sometimes the term is used to describe the discrepancy
between an observed data value and the true value. In these situations, the
term is used with reference to the variance, as in, for example, error term,
error variance

error band an informal term to describe an interval around an estimate
that semiquantitatively describes the uncertainty of the estimate of the
parameter. = interval estimate, confidence interval

error bar an informal term, similar to error band but where the interval
is shown on a graph. There is no fixed convention for the length of these
‘bars’ but they are typically one standard error, one standard deviation,
two standard errors or two standard deviations. If error bars are used, their
precise definition should be given. => box and whisker plot

error mean square ~ residual variance

error of the first kind ~ Type I error

error of the second kind ~ Type II error

error of the third kind ~ Type III error

error sum of squares = residual sum of squares

error term ~ residual variance

error variance ~ residual variance

59



evrvovs in vaviables model ethics committee

errors in variables model in many situations it is assumed that, although
a response variable may be measured with uncertainty (because it has
some residual variance), the predictor variables, or covariates, do not
have any uncertainty in their measurement. This may often not be the case,
and if it is not then the relationship between the covariates and the response
will be biased: positive relationships will be estimated as larger than they
should be while negative relationships will be estimated to be smaller than
they should be. If the variances of the covariates can be estimated, then an
adjustment can be made to the estimated relationship with the response
variable. A model that makes this adjustment is called an errors in variables
model

essential documents a regulatory term describing the documentation that
is required to support the data from clinical trials. It includes the protocol,
case record form, names and affiliations of all staff involved, including
their curriculum vitae, the source and quality assurance statements of the
products involved, etc.

essential requirements ~ essential documents

estimable a parameter that can be estimated from a given experimental
design. Some complex crossover studies and factorial studies may inten-
tionally be designed so that some parameters of lesser importance cannot
be estimated. This is in order to more efficiently estimate those parameters
that are of greater interest

estimate the value of a parameter that is calculated using data. It should
always be remembered that exact answers to questions are rarely attainable
because of measurement error and random variation in the data we are
trying to measure. The ‘truth’ is rarely known; the best we can usually do
is to get estimates of it

estimated sample size the estimate of how many subjects must be enrolled
into a study in order to meet its objectives. = sample size

estimation the process of obtaining estimates of parameters from data

estimator a formula used to estimate a parameter

ethical a process or study that conforms to accepted guidelines and rules on
ethics. = Declaration of Helsinki

ethical pharmaceutical a medicinal product that is available only with a
doctor’s prescription. <> over-the-counter drug

ethics the discipline of describing behaviour, practices, thinking and moral
values generally agreed to be acceptable to society. = Declaration of
Helsinki

ethics committee o clinical ethics committee, research ethics committee
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ethnic factor exchangeability

ethnic factor a covariate relating to ethnicity

ethnic origin a demographic variable encompassing place of birth, race,
religion and sometimes also native language. Often it is simply used to
describe country or region of birth of a subject

evaluable subject one who conforms to the study protocol sufficiently well
to be included in the per protocol population. Often this means a subject
who meets all the inclusion criteria for a study and none of the exclu-
sion criteria. Sometimes the requirements may be made less stringent and
only certain major inclusion criteria need to be fulfilled. Sometimes the re-
quirements may be more stringent and a certain minimum time in the study
may be required. The precise definition of evaluable is likely to be study
dependent and should be described in the protocol and study report

event a binary variable that is an outcome that may or may not occur for
each subject in a study. Some events, if they do occur, can occur more than
once. Events are more often considered as negative (=~ adverse event) but
they may be positive aspects of a treatment

event rate the proportion of subjects who experience a particular event in
a given time interval. Note that if the event can occur more than once for
any given subject, as in adverse events, the event rate is still the proportion
of subjects who experience that event; it is not a function of the number of
events that occur

evidence-based medicine (EBM) arecent approach to patient management
that relies on using the most rigorous and up-to-date data available to guide
decisions on what treatments should be used and how they should be used.
The forms of evidence preferred are usually (although not always) from
randomized and blinded clinical trials and meta-analyses

exact statistical method a statistical method for estimation or significance
testing that does not make assumptions about the distribution of variables.
Some exact methods are commonly referred to as nonparametric methods
but the variety of exact methods currently being developed goes beyond
what have traditionally been thought of as the nonparametric methods. =
parametric methods

exact test a statistical significance test using an exact statistical method

examination a series of observations, usually undertaken to determine a
diagnosis or to measure the progress of disease

exchangeability a term used in the context of bioequivalence to encom-
pass equivalence of all aspects of two products. It particularly relates to
equivalence of effects for individual patients, rather than equivalence ‘on
average’
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excipient the constituents of a product that are not active but help with the
formulation. => vehicle

exclusion criteria reasons why a subject should not be enrolled into a study.
These are usually reasons of safety and should not simply be the opposites
of inclusion criteria

excrete to eliminate from the body, usually taken to mean via urine and
faeces, but can also include, for example, sweat

excretion study a study of the quantity, route, timing, etc. of drug being
excreted from the body

executive committee a small group of individuals representing a larger
group, with the authority to make decisions regarding the design or conduct
of a study. Data monitoring committees and research ethics commit-
tees could have a smaller group that meets more frequently than the main
committee to pass through ‘simple’ decisions quickly or who meet on an in-
frequent basis to make ‘major’ decisions that have been discussed at length
at a fuller committee

expectation = expected value

expected frequency the number of events that would be expected to occur
given a set of constraints (usually the constraint is the null hypothesis).
The term refers particularly to expected cell frequencies (as opposed to
observed frequencies) in contingency tables

expected number = expected frequency

expected outcome in a statistical sense ~ expected value. Otherwise the
term is used in a general sense to refer to what outcome (or course of a
disease) would generally be expected to occur. => prognosis

expected value the value of a parameter that an estimator predicts. For
example, the expected value of the sample mean is the population mean,
although the expected value of the sample variance is not quite the popu-
lation variance, there is a small bias (which can be corrected)

expedited report a report that must be made very quickly. It usually refers
to reporting serious adverse events to regulatory authorities, sometimes
within two or three days of the event occurring

experiment a general term that encompasses preclinical studies, clinical
trials, etc. It covers almost any form of practical research that involves
intervention. <> observational study

experimental design all aspects of the design of an experiment. Sometimes
the term is restricted to certain specialized statistical aspects of the design
such as blocking, replication and stratification

experimental drug =~ experimental treatment

experimental error ~ residual variance
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experimental treatment exponent

experimental treatment usually the product that is of primary interest and
that is being compared with the comparator treatment

experimental unit this usually means each subject but is best thought of
as the smallest unit that could be randomized. Even in studies that do
not involve randomization, it is still helpful to think in these terms. In
community intervention studies the experimental unit might be an entire
town; in other situations it could be a hospital ward or a general practitioner’s
surgery. = unit of analysis

experimenter effect =~ Hawthorne effect

experimentwise error rate the probability of making a Type I error when
considering the overall result of a study. Note that, if a study has several
endpoints to be analysed, even if one or more of those analyses may result
in a Type I error the overall conclusion from the study could still be correct.
<> comparisonwise error rate. = multiple comparisons

expert review a review of documents, study results, etc. by an expert. =
peer review

expert system a computerized method of making decisions that is more
complex than a simple algorithm; it is a method that is capable of ‘learning’
by building upon past decisions and their outcomes

expiry date the date after which a product should not be used because its
quality cannot be assured. => shelf life

explained variance in a set of data there will usually be variation between
data points. Some of this variation will be due to differences between sub-
jects, differences between points in time, differences between treatments,
etc. The variation that is due to such known causes is the explained variance;
the variation that is due to unknown causes is called the residual variance,
or simply the variance

explanatory study a study that aims to find out if an intervention can work,
given ideal circumstances, or to find the circumstances under which an in-
tervention works. The analysis of such studies is usually by the per protocol
approach. <> pragmatic study

explanatory variable =~ covariate

exploratory data analysis (EDA) methods of reviewing data to find poten-
tial errors and to gain simple impressions of patterns that may exist or effects
that may be occurring. The methods are usually graphical and include box
and whisker plots, histograms, stem and leaf plots

exploratory study a study that aims to generate hypotheses rather than to
definitively test them

exponent in a mathematical equation of the form y = x* (‘x raised to the
power z’) the parameter z is called the exponent
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exponential exposure

X

Figure 7 Exponential decay. For each equal sized change in the value of x, the value
of y falls by the same proportion

exponential = exponential growth

exponential decay a quantity that is diminishing at an ever-decreasing rate
(Figure 7). <> exponential growth

exponential distribution the probability distribution that describes the
time interval between randomly occurring events. It is an important distri-
bution in the analysis of survival data

exponential growth growing at an ever-increasing rate; for example, the
number of cancerous cells in a tumour may double every week, or may
increase tenfold every week (Figure 8). <> exponential decay

exposed group in a clinical trial this term is sometimes used to refer to
the group receiving the experimental treatment. The term more naturally
comes from case-control studies and refers to the cases

exposure the extent (amount and length of time) for which a subject has
received medication or other intervention (including possibly harmful in-
terventions)
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Figure8 Exponential growth. Rate of growth of cancerous cells. The number of cells
multiplies by the same factor after each additional day

exposure variable the variable that measures exposure

external consistency a study whose results are applicable to, and match
what is seen in, other studies and in clinical practice. All studies should
obviously have this feature but many do not because they use inclusion
criteria and exclusion criteria that are either different to those of other
studies or are not reflected in clinical practice. <> internal consistency. =
explanatory study, pragmatic study

extensive metabolizer = good metabolizer

external validity = external consistency

extrapolate either formally estimating, via a statistical model, or informally
judging what results will occur outside the range of data actually collected
and analysed. This may involve extrapolating to a wider patient population
than has been studied, extrapolating from animal studies to judge what will
occur in humans, etc. (Figure 9). <> interpolate
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Figure 9  Extrapolate. A simple regression model predicting patients’ systolic blood
pressure from their weight has been used to predict what the blood pressure of a 150 kg
person (the large dot) would be

extreme value the largest or smallest value in a set of data. Sometimes the
extreme values (plural) are taken as several of the largest or smallest values

extrinsic factor a covariate that is not so much a feature of an individual,
but rather one of the environment in which he or she lives. Examples include
climate or typical ‘local’ diet. => foreign data. <> intrinsic factor
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F distribution a probability distribution used extensively for significance
testing in analysis of variance. It is used to test whether two variances are
equal but this can be used to compare the means across several groups

F ratio =~ F statistic

F statistic the value of the test statistic calculated from an F test

F test a statistical significance test based on the F distribution

F to enter the value of an F test required as a decision rule to enter a
variable into a regression model when using forward selection or stepwise
regression methods. <> F to remove

F to remove the value of an F test required as a decision rule to remove
a variable from a regression model when using backward elimination or
stepwise regression methods. <> F to enter

fabricated data data that are not real and have been presented fraudulently.
= fraud

face validity a term usually used with reference to questions on a question-
naire. Face validity refers to whether a question seems to make sense to an
expert in the field and be relevant. => content validity, external validity,
internal consistency

factor another name for a categorical variable, usually (but not exclu-
sively) one that is a covariate or a stratification variable, rather than one
that is an outcome variable

factorial design a study that compares two (or more) different sets of in-
terventions. The simplest design uses Drug A versus Placebo A and Drug
B versus Placebo B. Subjects will be randomized to one of four groups:
Placebo A + Placebo B, Drug A + Placebo B, Placebo A + Drug B or
Drug A + Drug B. This is a very efficient type of study because it not only
allows the assessments of Drug A and Drug B in one study instead of two
but also allows us to investigate the question of whether drugs A and B
show any interaction

factorialstudy astudy of two or more interventions carried outin a factorial
design
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failure the term sometimes used in place of event in survival data. It comes
from studies of the time it takes for machine parts to cease working (or
‘failing’) but the term has been carried over to medical examples where we
are looking at the time until an event such as death or relapse

failure time the time until an event occurs, where the term failure has been
used instead of event

false negative the case when a test of some sort does not detect what
it is supposed to detect. This can be a diagnostic test that fails to
identify a patient who has a particular disease. The term is also some-
times used in significance testing to describe a Type II error. <> false
positive

false positive when a test incorrectly detects something that is not real. In
a diagnostic test this is identifying a patient as having a particular disease
when they do not. In significance testing it is the same as a Type I error.
<& false negative

falsificationism the act of falsifying data or results. => fabricated data,
fraud

familywise error rate ~ experimentwise error rate

fatal that which causes death. <> lethal

feasibility study =~ pilot study

Fibonacci dose escalation scheme acommonly used method of determin-
ing what doses of a drug should be used in a dose escalation study. The
successively increasing doses follow a Fibonacci series

Fibonacci numbers numbers that follow a Fibonacci series

Fibonacci series a series of numbers that increase by successively adding
the previous two numbers to get the next one. For example, 1, 1,2 (=1 +
1),3(=24+1),5(=3+4+2),8(=5+3),13(=8+)5),21(=13+298),
34 (=21+13),...

fiducial inference a method of statistical inference similar to significance
testing. = Bayesian inference, frequentist inference

field study a term used to describe a study that is not conducted in a hos-
pital or similar type of well-controlled environment but rather one that is
carried out in general practice with patients free to carry on their nor-
mal daily activities. There is a good analogy with agricultural studies
being carried out either in a greenhouse-type environment or in a field
where the climate and other environmental factors cannot be controlled. =>
experiment

figure the term is used to refer either to a number, or to a graph or diagram
in a study report. The use can be confusing as different people assume it
means different things
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file a physical or electronic (on a computer) place where documents and
data are stored

final data analysis the final analyses of a study that are reported. These
may be done after various forms of exploratory data analysis have been
completed

final report another term for study report but the use of this term can be
useful to distinguish it from an interim report or a draft of a study report

fine data data measured with great accuracy. <> coarse data

finite having real bounds. The term is sometimes overused because most of
what we do is finite. The use of the word can only really be justified if it
genuinely contrasts with the possibility of being infinite

finite population for the purposes of most statistical analyses, it is assumed
that there are an infinite number of subjects to which the study results apply.
This assumption is partly justified on the grounds that the possible set of
subjects having the target disease includes all those with the disease today
and all those who will have the disease in the future. In some situations
this is not a sensible assumption and it must be recognized that there is a
finite number of subjects in the population to which our results can apply.
< infinite population

first in man study the first Phase I study undertaken with a new drug

first order interaction = two-factor interaction

first pass metabolism the absorption of drugs into the body (in contrast to
the absorption of a metabolite)

Fisher’s exact test a statistical significance test that is used for compar-
ing proportions in contingency tables. It is used in preference to the chi-
squared test when the sample size is small (often less than 30)

Fisher’s least significant difference test a statistical multiple comparison
test. It tests for the equality of means between several treatment groups

fishing expedition ~ data dredging

fit to estimate the parameters of a model from data

fitted value the estimated value of a parameter based on a model. <>
observed value. => empirical result

fixed combination therapy a mixture of two (or more) drugs in one for-
mulation. <> free combination therapy

fixed cost in pharmacoeconomics this refers to a cost that will remain the
same however many patients there may be or in whatever way they may be
treated. One might argue that the pharmacy department in a hospital needs
to be open 24 hours a day whether it stores drugs for a certain disease or
not: there is, therefore, a certain minimum fixed cost for this facility. <>
marginal cost, per unit cost, variable cost
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fixed effect for cause audit

fixed effect a categorical variable where the different levels of the factor
are exactly the ones that we wish to draw conclusions about. = fixed effects
model. <> random effect

fixed effects model a statistical model that assumes we wish to make in-
ferences about the particular levels of a factor used in the study, and no
others. This is particularly relevant when including study centre as a factor
in the analysis: do we wish our results to be applicable only to those centres
that took part in the study, or do we wish to consider those centres to be a
random selection of all the centres that might have taken part? The fixed
effects approach assumes the first case. <> random effects model

fixed sample size design a design that determines the number of subjects
to be recruited before the study starts and does not allow the number to be
changed. This is the most common type of approach to determining how
many subjects should be in a study. = group sequential design, interim
analysis, sequential design

flat file a computer data file that can be thought of as like a matrix, usually
with each row representing one subject and each column representing one
variable. <> hierarchical database

floor effect an asymptote that is a lower limit. Often zero will be that lower
limit. <> ceiling effect

flow diagram a diagram showing a series of activities occurring across
time (Figure 10). The term ‘flow diagram’ is commonly used when ‘time’
is involved — in contrast to a decision tree

flow sheet  a series of tasks that need to be carried out sequentially, possibly
with decisions as to alternative tasks to be made at various stages along
the series. The ‘flow’ of tasks is typically drawn out in a similar way to a
decision tree. It can be a useful way to summarize many procedures that
need to be performed during a study

flowchart =~ flow diagram

follow-up the process of collecting data after some activity has taken place.
This often simply means gathering data after subjects have been random-
ized, or it may mean collecting data after treatment has been stopped to
monitor long-term safety or relapse of symptoms

follow-up data data that are collected as a result of follow-up

follow-up period the time during which follow-up occurs. This may simply
be the time that patients are in a study from randomization until their last
visit

follow-up visit any visit during a follow-up period of a study

for cause audit an audit that is carried out because of some suspicion of
poor quality work or of fraud. <> no cause audit
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foreign data fourfold table

Is the
patient
eligible?

Give treatment A

Patient
agrees to A?

Give treatment B

Consent and
randomize

Ye‘/sV Give treatment B

Patient
agrees to B?
Give treatment A

Figure 10  Flow diagram. The sequence of events to follow in Zelen’s double consent
design, seeking consent in conjunction with randomization

foreign data data (trial results, for example) that do not come from ‘your’
country. Of course, data generated in, say, France will be ‘foreign’ to those
in, say, Germany; and data generated in Germany will be ‘foreign’ to those
in France. = extrinsic factor

form =~ case record form

formulation the way in which a product is manufactured and presented.
Examples include tablets, capsules, injections. => product. Appendix 2
contains a complete list of pharmaceutical forms

Fortran a very powerful but quite old computer programming language. =
Basic, Visual Basic, C, C++

forward selection a method of arriving at a regression model when several
possible covariates might be included. The method begins by selecting
the variable that makes the greatest contribution to reducing the residual
variance (subject to some minimum criterion) and putting this in the model.
Then the variable giving the next greatest reduction in variance (again,
subject to a minimum criterion) is found and included in the model. The
process continues until either all the variables are in the model or no more
meet the minimum criterion for being included. The minimum criterion is
referred to as F to enter. = all subsets regression, backward elimination,
stepwise regression

forward stepwise regression =~ forward selection

fourfold table =~ two-by-two table
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fourth huvdle full analysis set

fourth hurdle some health authorities, in addition to requiring demon-
stration of quality, safety and efficacy, require evidence of additional value
for money of a new product. This is called the ‘fourth hurdle’. => pharma-
coeconomics

frailty model a statistical model that assumes different individuals have
different probabilities of being unobserved. The term is most often used
in respect of survival times where it is expected that there will be some
censored data. Survival models assume that the probability of censoring
is the same for every subject but frailty does not make that assumption

frame =~ sampling frame

fraud the act of intentional and dishonest deception. => fabricated data

fraudulent data ~ fabricated data

free combination therapy a mixture of two (or more) drugs that are in-
tended to be taken together but which are not combined in one formulation.
<& fixed combination therapy

frequency the number of times a particular event occurs or a particular data
value is observed. <> relative frequency

frequency distribution the number of times each of several events occurs or
the number of times each of many different data values occurs. => frequency
polygon, frequency table, histogram

frequency polygon a diagram for representing a frequency distribution.
Each of the data values is placed along the x axis and the number of times
each occurs is plotted as a point on the y axis. These points are then joined
to form a polygon (Figure 11). <> histogram

frequency table a numerical summary of a frequency distribution show-
ing the number of times each data value occurs. Sometimes this may be
enhanced to also show the percentage of occurrences, the cumulative fre-
quency and the cumulative percentage of occurrences. All of these features
are shown in Table 7

frequentist inference an approach to data analysis that produces estimates
of parameters, confidence intervals and significance tests. = Bayesian
inference, fiducial inference

Friedman’s test a nonparametric significance test for testing the null
hypothesis that all of several treatments given to the same subjects have
the same distribution of responses. Informally, this can be thought of as the
nonparametric equivalent of repeated measurements analysis of variance

Friedman’s two way analysis of variance = Friedman’s test

full analysis set  this is the nearest that can practically be achieved to reflect
the intention-to-treat population. In practice, some patients may have
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Figure 11  Frequency polygon. Distribution of the number of years a group of
87 patients had suffered from eczema. Just the outline of the histogram is plotted

Table 7 Frequency table of extent of body surface area affected by eczema in 157

patients
Cumulative Cumulative
Frequency Percentage frequency percentage
No involvement 42 26.8 42 26.8
<10% 48 30.6 90 573
10-29% 25 159 115 73.2
30-49% 14 8.9 129 82.2
50-69% 16 10.2 145 924
70-100% 12 7.6 157 100.0
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Figure 12 Funnel plot. Summary odds ratios from 25 studies investigating the efficacy
of a certain class of antidepressant compared to placebo. If no publication bias existed,
we would expect to see a ‘funnel’ shape. There is some suggestion here that some small
negative studies may have been missed because of the lack of studies in the bottom,
centre, of the plot

no data that can be analysed so that the ideal of including every randomized
patient cannot be achieved

full model ~ saturated model

fully compliant a subject who takes or uses all medication exactly as pre-
scribed in the study protocol

function a mathematical equation

funnel plot  atype of graph for plotting summary results from many different
studies. It is used in meta-analysis and in overviews to help try to detect
publication bias (Figure 12)

futility not worth continuing. The term is used to describe a study that has
no (or very little) chance of meeting its objectives. = power

futility analysis an analysis (usually an interim analysis) of a study to
determine if the study objectives are likely to be achieved. Continuation of
a study may be considered futile if there is likely to be low power to detect
a clinically useful treatment effect

74



Galbraith plot = radial plot

Gaussian curve ~ Normal distribution

Gaussian distribution ~ Normal distribution

GCP Good Clinical Practice

GDP Good Distribution Practice

Gehan’s design a design, typically in Phase II cancer studies, where no
control group is used. The design initially recruits a small number of
patients: if overwhelming evidence in favour or against efficacy is seen
then the study stops. If the evidence is not conclusive either way, further
patients are recruited in order to obtain areasonable estimate of the treatment
response rate

Gehan’s generalized Wilcoxon test a nonparametric statistical signifi-
cance test for comparing two survival distributions. = Cox’s propor-
tional hazards model, log rank test

gel a vehicle for delivering topical treatments. Similar to cream but more
viscous. = lotion, ointment. Appendix 2 contains a complete list of phar-
maceutical forms

gender synonym for sex

general linear model = linear model

generalizability the extent to which conclusions can be applied to a wide
population. => external validity

generalizeable conclusions that have wide generalizability

generalized additive model a method of producing statistical models, sim-
ilar to generalized linear models, that predict an outcome variable from
several independent variables. In this case, the link function is a com-
plex function of the data, rather than a theoretical link function, such as the
Normal distribution or logistic function

generalized estimating equations an extension to linear models particu-
larly useful for modelling repeated measurements and particularly suited
to binary data and Poisson data
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genevalized linear model Good Clinical Practice

generalized linear model an extension to linear models where a link func-
tion is introduced. This link function is a function of the response variable
and, instead of modelling the response variable directly, the link function
is modelled as a linear function of the independent variables

generic the fundamental, original, form. Often used to refer to drug names
as generic name, in contrast to trade name

generic name the name that the original manufacturer or developer gives
to a drug. <> trade name

genetics the study and description of genes and DNA

Genie score a way of summarizing multivariate data (usually used for
laboratory data). The greater the score, the more deviation there is in a
subject’s (laboratory) data from the relevant reference ranges

genomics the study of the structure and sequences of DNA. => genotype

genotype adescription of an individual based on the structure and sequenc-
ing of their DNA. <> phenotype

geometric mean a measure of central tendency, particularly useful for
highly skewed data. It is calculated as the nth root of the product (or
multiple) of n numbers or, alternatively, as the anti-log of the mean of the
logarithms of all the numbers. => harmonic mean

ghost report adraft of a report that contains no results but has all the section
headings and some of the introductory textincluded. The intention of a ghost
report is to enable a final report to be produced as quickly as possible after
the data become available. A ghost report may also contain ghost tables

ghost table the layout of a table indicating row and column headings but
without any data (Figure 13). => ghost report

gigabyte a million bytes of data. See Table 16 (order of magnitude)

Gini coefficient a measure of variation most often used in describing in-
come or salaries. Hence it has uses in pharmacoeconomics

glossary alist of specialist terms referred to in a document, with their defi-
nitions

GLP Good Laboratory Practice

GMP Good Manufacturing Practice

goal atarget such as the goal for the number of subjects to be recruited to a
study, or the hoped for outcome of a study

gold standard a diagnostic test that is guaranteed to give the correct diag-
nosis. Also used to refer to a treatment or method that is widely recognized
as the best available

golden rule informal term for ‘most important rule’

Good Clinical Practice (GCP) a set of principles and guidelines to ensure
high quality and high ethical standards in clinical research. = GXP
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Good Distribution Practice GPMSP

Table 13 Mean Systolic Blood Pressure at Baseline and After
Four Weeks of Treatment

Treatment A Treatment B

Baseline

Mean XXX.X XXX.X

Std deviation XX.X XX.X

Minimum XXX XXX

Maximum XXX XXX

n XX XX
After treatment

Mean XXX.X XXX.X

Std deviation XX.X XX.X

Minimum XXX XXX

Maximum XXX XXX

n XX XX

Figure 13  Ghost table. All of the row headings and column headings have been
drafted out so it is clear what the table will look like when the data are available. In this
example, the number of decimal places and significant digits for each of the numerical
values have also been indicated

Good Distribution Practice (GDP) a set of guidelines to ensure high
quality standards in warehouse storage and distribution work. This is less
often used in clinical trials than some of the other ‘Good X Practices’
(GXP)

Good Laboratory Practice (GLP) asetof guidelines to ensure high quality
standards in laboratory work. = GXP

Good Manufacturing Practice (GMP) a set of guidelines to ensure high
quality standards in manufacturing. = GXP

good metabolizer someone who absorbs into their body a large amount
of drug, and usually relatively quickly. = pharmacokinetics. <> poor
metabolizer

Good Post-Marketing Surveillance Practice (GPMSP)  a set of principles
and guidelines to ensure high quality and high standards in post-marketing
surveillance. = GXP
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Good Regulatory Practice group matching

Good Regulatory Practice (GRP) aset of guidelines to ensure high quality
standards in regulatory affairs work. = GXP

Good Statistical Practice (GSP) a set of guidelines to ensure high quality
standards in statistical work. = GXP

goodness of fit a measure of agreement between a set of observed data and
a model that has been fitted to those data

goodness of fit test a statistical significance test to compare whether one
model fits data better than an alternative model

GPMSP Good Post-Marketing Surveillance Practice

Graeco-Latin square a form of Latin square that balances for three
sources of variation. = Youden square

grades of recommendations depending on the extent and quality of ev-
idence available for a treatment, that treatment may be highly recom-
mended or not recommended at all. A series of grades have been proposed
(Table 8). = levels of evidence

grand mean the mean of a set of numerical observations, regardless of
which group (treatment group or other form of group) those data relate to.
= grand total

grand total the total of a set of numerical observations regardless of
which group (treatment group or other form of group) those data re-
late to. This equates to the grand mean multiplied by the number of
observations

graph a pictorial representation of data usually plotted on an x axis and y
axis, and sometimes on a z axis too. = scatter plot

graphic a general term for diagrams, graphs, sketches, etc.

Greenhouse-Geisser correction an adjustment made to the degrees of
freedom in an F test of within subjects effects in repeated measure-
ments analysis of variance. It is assumed that the pattern of correlation is
constant over time and this adjustment is required if the assumption is not
valid. & Huynh-Feldt correction

group one of the strata in stratified data. The term is frequently used to
refer to subsets such as the treatment group or the placebo group. It can be
used to refer to other strata such as males or females, the ‘high risk group’,
‘low risk group’, etc.

group data the subset of an entire set of data that relates to only one group.
For example, all the data from subjects treated with placebo or all the data
from female subjects

group ethics = collective ethics

group matching usually in matching we refer to matched pairs. However,
with group matching we imply that overall, two (or more) groups of subjects

78



group vandomization grouped t test

Table 8 Grades of recommendations

Grade Description
A At least one meta-analysis, systematic review or randomized controlled
trial at 144 and directly applicable to the target population;
Or

A systematic review of randomized controlled trials or a body of
evidence consisting principally of studies rated 14, directly applicable
to the target population and demonstrating overall consistency of result
B A body of evidence including studies rated as 2+, directly applicable
to the target population and demonstrating overall consistency of results;
Or
Extrapolated evidence from studies rated 14 or [++
C A body of evidence including studies rated as 2+, directly applicable to
the target population and demonstrating overall consistency of results
Or
Extrapolated evidence from studies rated 2+
D Evidence level 3 or 4;
Or
Extrapolated evidence from studies rated 24

Note: ratings from 14+ down to 4 in the above table are described under levels of
evidence and in Table 11.

are typically (or ‘on average’) similar in terms of their demographic data,
disease profile, etc.

group randomization =~ cluster randomization

group sequential analysis special types of analysis that are appropriate for
group sequential studies

group sequential design a form of sequential design where interim anal-
yses are carried out after a number of subjects have been recruited into a
study. Usually only two or three analyses would be planned into such a
study after either half the subjects or one third and two thirds of the subjects
have completed the study. = O’Brien and Flemming rule, Pocock rule

group sequential study a study designed as a group sequential
design

group sequential test a statistical significance test carried out in group
sequential designs

grouped ¢ test ~ independent samples 7 test
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growth curve GXP

growth curve a graph that traditionally plots the progress of some feature of
growth over time. Growth could be measured by height or weight. The term
now has a broader use to include any variable that systematically changes
(usually increases) over time

GRP Good Regulatory Practice

GSP Good Statistical Practice

guardian = legal guardian

guesstimate an informal term to describe a result that is largely a guess but
that supposedly has some data used to help form that guess. It is not an
estimate in the formal sense of the word but it is supposed to be better than
a pure guess based on no knowledge (or data) at all

guideline a set of suggested rules but ones that are not enforceable by any
laws. In practice, one would be foolish to ignore many of the regulatory
guidelines that have been written. = Good Clinical Practice

guinea pig asubject who is part of a study may be referred to as a guinea pig.
The term is used disparagingly by those who do not approve of the particular
study involved (or who do not approve of research on humans generally),
or it is used light heartedly. Given these two extremes of meaning, it is a
term best avoided

Guttman scale a method of combining answers to individual questions
to arrive at an overall score (sometimes called a composite score). Each
question may be weighted differently, so it is not simply the sum of the
individual question responses

GXP an abbreviation term used to cover all (or all relevant) ‘Good
Practices’. = Good Clinical Practice, Good Distribution Practice,
Good Laboratory Practice, Good Manufacturing Practice, Good Post-
Marketing Surveillance Practice, Good Statistical Practice
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H, symbol for null hypothesis

H,; usual symbol for alternative hypothesis

H, alternative (less often used) symbol for alternative hypothesis

haematology the study of the makeup of blood. Usually used in the context
of laboratory data to refer to such parameters as platelets, red blood cell
counts, etc. <> biochemistry

halflife (#:,,) the amount of time that a radioactive substance takes to decay
to half its original quantity or a drug takes to halve its concentration in the
body. In many situations, four half lives might be considered a reasonable
time to reduce the original concentration to a minimal quantity (four half
lives being !/;6 of the original amount)

halo effect an informal term to describe psychosomatic effects that may
occur when patients believe that the doctor will be able to give them benefit.
= placebo effect

handbook a book of instructions for using a machine, for running a study
or for general work practices

haphazard unpredictable but not in the highly controlled sense of random

haphazard sample a sample of people (or items). The members of the
sample are not chosen for any particular reasons, just as they happen
to present themselves. Haphazard samples often display various patterns
that would not be seen in a truly random sample. = convenience
sample

haphazard treatment assignment a method of assigning treatments to sub-
jects that is not controlled or predictable. Like haphazard samples, hap-
hazard treatment assignment often displays various patterns that would not
be seen in truly random assignment

hard data ~ objective data

hard endpoint ~ objective endpoint

hard measurement ~ objective measurement

hard outcome = objective data
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harmonic mean healthy subject

harmonic mean a measure of central tendency used for skewed data. It
is calculated using the reciprocals of the data, namely H = {1/n ) (l/xi)}*1 .
= geometric mean

Harvard style a common style of referencing papers in academic jour-
nals and books. For a journal article, it takes the form: Author (year of
publication) ‘Title of article’, 7itle of journal; journal volume: pp. x—y. <>
Vancouver style

Hawthorne effect the response that is often seen in subjects taking partin a
study and produced simply because they know that they are being observed;
however, it is not a true effect of any intervention. The strict definition given
for effect is particularly important to note. => placebo effect

hazard =~ hazard function

hazard function in survival analysis the probability of a given event (such
as death) occurring at each instant in time, given that the event has not
already happened. => Cox’s proportional hazards model

hazard rate the hazard function at any particular point in time

hazard ratio the ratio of two hazard rates or of two hazard functions,
either at a particular point in time or averaged over a long period. = Cox’s
proportional hazards model

heads-down data entry simply entering data into a computer database
without using any simultaneous computer edit checks. Any validation
checks would be run separately (sometimes overnight or at the end of a
period of time). <> heads-up data entry

heads-up data entry entering data into a computer database but when edit
checks are being made as data are entered. The data entry personnel are
therefore looking for error/warning messages from the data entry package
as well as looking at the data to be entered. Data entry is slower than with
heads-down data entry, but less time is usually then needed to clean the
data. <> heads-down data entry

health the general state of well-being or lack of well-being of an individual
or a group of individuals

health economics =~ pharmacoeconomics

health-related quality of life = quality of life

health services research research into the provision of health care, includ-
ing aspects of cost, need, resources, supply and outcome. Strongly linked
with pharmacoeconomics

healthcare professional a broad term to include all professionally trained
staff who care for patients. This includes nurses, radiologists, physicians,
surgeons, etc.

healthy subject ~ healthy volunteer
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healthy volunteer hievarchical hypotheses

healthy volunteer a subject who volunteers to take part in a study but who
does not have any significant disease. Such subjects often participate in
Phase I studies. Note that all subjects who take part in clinical trials should
do so voluntarily; for this reason, the term should not be abbreviated simply
to ‘volunteer’ (although it often is). <> patient

healthy worker effect a form of volunteer bias. Subjects who have em-
ployment (those that are workers) tend to be healthier, on average, than the
general population (which includes those who do not work, through choice,
old age, disability, etc.)

Heisenberg effect a term from physics that says that the act of observing
and measuring a process affects that process so that absolute effects are
impossible to measure. This is one of the reasons why we need comparison
groups in studies. 5> Hawthorne effect

Helmert contrasts aparticular type of contrast where each level of a factor
is compared with the mean of all other levels of that factor. For example, if
three ethnic groups are represented in a study the response variable could
be investigated to see if it is affected by ethnic group. The mean response in
ethnic group 1 would be compared with the mean of the combined data from
ethnic groups 2 and 3; ethnic group 2 would be compared with the mean
of the combined data from ethnic groups 1 and 3; ethnic group 3 would be
compared with the mean of the combined data from ethnic groups 1 and 2.
=> analysis of variance, multiple comparisons

hepatic metabolism metabolism (of a product) through the liver. => renal
metabolism, pharmacokinetics

heterogeneous a term used to mean that the variation of a measurement
within a group is different from the variation of that same measurement
within other groups. <> heteroscedastic, homogeneous

heteroscedastic unequal variances of data values of the same variable. For
example, the variation in the measurement of a person’s age usually changes
with age; age of newborns may be measured in hours or days, age of infants
in months, age of adults in years. <> heterogeneous

heuristic using intuition and judgement

hierarchical nested, or built up in layers

hierarchical database a computer database that has several levels of data.
For example, the highest level may be the subject level recording basic
demographic data for each subject. For each subject, other levels may
contain data on the various diseases they have and, for each disease, the
different treatments they have been given. <> flat file

hierarchical hypotheses a set of hypotheses, written down in a sequence,
each of which can only be considered if earlier hypotheses have been
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hievarchical models histovical control group

accepted. For example, in a study comparing several doses of a treatment
with placebo, if it is known that higher doses are more likely to work than
lower doses, we may first test the highest dose versus placebo. If that shows
the highest dose to be effective, we may then test the next highest dose and
so on, until we find the dose that does not appear to have any effect. =
closed testing procedure

hierarchical models two statistical models for the same data but one has
extra covariates that are not included in the other

high level group term (HLGT) the second highest level in the hierarchy
of the MedDRA drug dictionary. There are just over 300 categories at
this level. <> high level term, lowest level term, preferred term, system
organ class

high level term (HLT) the third level down the hierarchy of the MedDRA
drug dictionary. There are approximately 1700 terms at this level. <> high
level group term, lowest level term, preferred term, system organ class

high-order interaction a general term used to refer to an interaction (in
the statistical sense) that is not a two-factor interaction but involves at
least three factors

highest density region in Bayesian statistics the middle region of a pos-
terior distribution used for determining interval estimates. => credible
interval, confidence interval

highest posterior density a method in Bayesian statistics for determining
a point estimate of a parameter

high-low graph a graph for plotting one continuous variable (usually on
the y axis) against one categorical variable (usually on the x axis). It
shows the mean and/or median and the minimum and maximum val-
ues of the continuous variable for each value of the categorical variable
(Figure 14)

hinge =~ quartile

Hippocratic oath  a promise to act to certain high ethical and medical stan-
dards. Traditionally it is sworn by all doctors when they qualify although
this is not actually the case

histogram a graphical method for plotting a frequency distribution similar
to a bar chart. While a bar chart is typically used for categorical data, a
histogram is more usually used for continuous data (Figure 15, p. 86)

historical control a control group that has not been randomized but con-
sists of patents treated in the past. <> concurrent control

historical control group acomparator group that has not been assigned by
randomization but which consists of patients treated in the past (sometimes
patients who were not treated). This is a much less desirable method of
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HLGT home visit
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Figure 14  High-low graph. The mean pulse rate in 100 patients with ischaemic heart
disease is plotted at each of five visits. Additionally, the minimum and maximum value
ateach visitis plotted. Note that the patient with highest pulse at visit 1 is not necessarily
the one with the highest pulse at any other visit

making comparisons and is prone to many forms of unpredictable bias but
it is a much easier source of comparisons than setting up a randomized
study

HLGT high level group term

HLT highest level term

hold constant when analysing data and producing adjusted estimates (by
analysis of covariance or some other method) it is convenient to think of
the result as what would have been observed had a particular covariate
taken the same value for every subject. This is sometimes described as that
covariate being ‘held constant’

home visit in many studies, subjects are seen at hospital, at their own general
practice or at some other kind of health centre. Particularly in community
studies, a home visit is when a nurse, doctor or other health professional
assesses the subject in their own home
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homeopath hot deck
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Figure 15 Histogram. Distribution of the number of years a group of 87 patients had
suffered from eczema

homeopath one who practices homeopathy

homeopathy a treatment regimen that involves exposing patients to trace
amounts of a chemical that would, in large enough doses in healthy people,
produce symptoms of the disease that is being treated

homogeneous the variation of a measurement within a group being similar
to the variation of that same measurement within other groups. <> hetero-
geneous, homoscedastic

homoscedastic equal variances of data values of the same variable. For
example, the variation in the measurement of a person’s weight would not
be expected to vary between different treatment centres (even though the
mean might vary considerably). <3> heteroscedastic, homogeneous

hot deck a method of imputing for missing data based on other non-
missing data
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Hotelling’s T test hypothetical population

Hotelling’s T? test  a statistical significance test for comparing the means
of two multivariate distributions. It could be used, for example, when a
subject’s ‘size’ is measured on three variables: height, weight and head cir-
cumference. Rather than three separate ¢ tests, the Hotelling test compares
‘size’ rather than separately comparing height, weight and head circumfer-
ence

Huynh-Feldt correction an alternative to the Greenhouse-Geisser correc-
tion in repeated measurements analysis of variance

hypothesis a statement for which good evidence may not exist but which
is to be the subject of an experiment. A common example in clinical trials
would be that ‘Drug A shows an effect identical to that of placebo’. This is
clearly a statement; it may be true or false; it can be tested in an appropriately
designed experiment. => alternative hypothesis, null hypothesis

hypothesis generating study a study that is not intended to answer specific
questions but rather to produce data that can be looked at in various ways
to suggest interesting questions (or hypotheses) to be researched in sub-
sequent experiments. <> definitive study. Many studies may be run with
the intention of answering a small number of hypotheses and to generate
further ideas

hypothesis test a statistical process to determine the strength of evidence
in favour of, or against, a particular hypothesis. There are many types of
hypothesis test for use in different situations and for addressing different
types of question. = nonparametric test, parametric test, P-value; and,
for example, chi-squared test, F test, Mann-Whitney U-test, t test

hypothesis testing the process of using a statistical hypothesis test to test
a null hypothesis

hypothetical population a population that cannot be completely defined
(it would not be possible to list the names of all the individuals in that
population, for example) but that can be considered to exist for practical
purposes. = infinite. <> finite population
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iatrogenic describing a condition caused by the treatment given for another
disease. Obvious examples are adverse reactions

IB investigator’s brochure

ICD International Classification of Diseases

ICH International Conference on Harmonisation

id ~ subjectid

identification number = subject identification number

ignorable missing data data values that, despite being missing, do not
introduce any bias into the analysis and results of a study. = missing
completely at random, missing at random. <> informative missing data,
nonignorable missing data

ignorable missingness the process that produces ignorable missing data

ignorant prior in Bayesian statistics, a prior distribution that gives no (or
very little) information. => improper prior, reference prior

iid independent, identically distributed

imbalance lack of balance or not balanced

immune not susceptible to a disease

immune system those parts of the body, particularly antibodies, that help
to protect or fight against infection

immunize to make someone immune to a particular disease. This may
occur either naturally or artificially by inoculation

impartial witness someone who observes an event (usually that of giving
informed consent) but who has no involvement with the study

improper prior in Bayesian statistics, this is a prior distribution that is
not a valid probability distribution but which can still be used as if it were.
More commonly it states that our prior belief about a parameter is that it
lies somewhere between minus infinity and plus infinity. As this does not
tell us much about the parameter, it is sometimes called an ignorant prior.
o> reference prior

imputation the process of imputing
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impute incvement

impute to fill in data values (usually missing data) with values that are
thought to be sensible. There are several ways of doing this; many make valid
assumptions, many make very questionable assumptions. Some methods
rely on calculations based on the remaining data, some rely on intuition and
guesstimates. The most common example is probably the concept of last
observation carried forward

in vitro in a test tube (or similar). <> in vivo

invitro in living tissue. <> in vitro

inactive control a placebo. Use of the term ‘control” indicates that some
intervention (even if only placebo) is implied. The term would not generally
be used to refer to a control group that received no treatment at all

incidence the number of new cases (of a disease) that occur in a specified
period of time. <> prevalence

incidence rate the number of new cases of a disease in a period of time,
divided by the number of subjects at risk of the disease. <> prevalence
rate

inclusion criteria the requirements that a subject must fulfil to be allowed
to enter a study. These are usually selected to ensure that the subject has
the appropriate disease and that he or she is the type of subject that the re-
searchers wish to study. Inclusion criteria should not simply be the opposites
of the exclusion criteria

incomplete block a block of treatment (or treatment sequences) that does
not contain all of the possible treatments (or treatment sequences) to which
subjects in the study may be randomized. <> complete block

incomplete block design a study that uses incomplete blocks of treatment.
Although each block will necessarily (by definition) be unbalanced (which
may not be desirable), the study as a whole can still be balanced, as in a
balanced incomplete block design

incomplete crossover design a crossover design where not all subjects
receive all of the possible treatments

incomplete crossover study a study that is designed as an incomplete
crossover design

incomplete factorial design a factorial design where not all combinations
of the possible treatments are used

incomplete factorial study a study that is designed as an incomplete fac-
torial design

increasing ~ progression

increment an increase in value (commonly the dose of a drug or the draft
number of a protocol). <> decrement
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incubation perviod independent vaviahle

incubation period the time between exposure to an infection and the ap-
pearance of clinical signs. => sojourn period

IND investigational new drug

independent if knowledge of one event or variable gives us no information
(or even clues) about another event then the two events are said to be
independent of each other. => correlation

independent contrasts two (or more) contrasts that are independent of
each other. If we were to compare the mean responses in three treatment
groups (A, B and C), there are several possible contrasts that we could make.
The simplest would be to compare each pair of treatments: mean(A) —
mean(B), mean(A) — mean(C) and mean(B) — mean(C); however, if we
know that A is greater than B, and that B is greater than C, then we imme-
diately know that A must be greater than C. So these three contrasts are not
independent of each other

independent ethics committee see clinical ethics committee, research
ethics committee

independent groups groups of subjects that are independent of each other.
For example, a parallel group design uses independent groups but a
crossover design does not

independent, identically distributed (iid) a term used to describe values of
a random variable that are independent of each other but which all come
from the same underlying probability distribution. In a random sample
of adult women, their heights might all be independent and all from the same
distribution; if the sample contained men and women, then, although their
heights may all be independent, there might be two underlying distributions
(typically greater heights for men than women)

independent monitoring committee a group of people, independent from
the study (but not necessarily independent from the sponsor or company)
who monitor the progress of a study and possibly also review accumulating
study data. = data and safety monitoring board

independent random variable ~ independent variable

independent samples = independent groups

independent samples test a statistical significance test for testing the null
hypothesis that the means of two populations are equal. <> paired ¢ test

independent variable another term for a covariate in a regression model.
Note, confusingly, that several so-called independent variables may not be
independent of each other, nor of the response variable (or dependent
variable). In a regression model the response variable may depend on the
independent variables but the independent variables should not be depen-
dent on the response variable. For example, blood pressure may be partially
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index case inductive vreasoning

predicted from knowing a subject’s age, height, weight, etc.: these variables
would be said to be the independent variables, while blood pressure is the
dependent variable

index case a case (as in case-control study)

index group all of the cases in a case-control study

indexed file a term that might be obvious in keeping paper files but is more
relevant in computer databases. It is a collection (a file) of data that has an
index which allows direct access to the required items

indication the disease or symptoms that a drug or biologic is intended to
treat

indicator variable in computing terms a variable that is a binary vari-
able. Often a set of indicator variables may exist to describe the values
of one categorical variable. If a subject is randomized to receive one of
three treatments, two indicator variables can be set up: the first takes the
value 1 (and the second 0) if the subject is randomized to Treatment A; the
first variable takes the value 0 and the second 1 if the subject is randomized
to Treatment B; otherwise, both variables are set to 0, indicating that the
subject must have been randomized to Treatment C

indirect contact the contact of one person with another through a third
party. Particularly relevant with infectious diseases, where the infection
may initially be passed to someone in direct contact with the source of
infection but these people may then pass the infection on further

indirect cost in pharmacoeconomics a cost incurred because someone has
a certain disease, but not the direct cost of treating the patient. Loss of
earnings and social security payments are often considered indirect costs

individual relating to a particular item (often, but not necessarily, a person)

individual ethics ethical behaviour that focuses on benefit to an individual
rather than benefit to society. <> collective ethics

individual matching finding cases and controls that have similar demo-
graphic data and/or disease profiles. For each case, one or more similar
controls is sought for comparison. <> group matching

individual variation variation in measurements of individuals (often over
time), rather than of variation between different people. => within subjects
variation. <> between subjects variation

induce to draw a conclusion or a generalization from specific examples of
data. <> deduce

induction ~ induce

inductive inference the process of drawing conclusions by induction. <>
deductive inference

inductive reasoning a less strong term than inductive inference
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inequality informative missingness

inequality a statement which says that two things are not equal. Sometimes
there may be sufficient information to know that one item or quantity is
larger or smaller than another; otherwise ‘not equal’ is all that can be said

inert having no chemical biological action. Placebos are often considered
as being inert

infection the implantation and growth of an organism

infectious a disease that can be passed on via direct contact or indirect
contact with other people

infer = deduce

inference a conclusion drawn based on data and reasoning

inferential statistics  the branch of statistical methods concerned with draw-
ing conclusions from data, typically by use of statistical significance test-
ing. <> descriptive statistics

inferiority being worse than (usually in the context of one treatment being
worse than another). <> noninferiority

infinite without bounds. In numerical terms, a number larger than any other
can be. < finite. = minus infinity, plus infinity

infinite population a population (which must be a hypothetical popula-
tion) that contains an infinite number of individuals. For the purposes of
statistical methods used in clinical trials, most populations are assumed to
be infinite. <> finite population

influence to contribute substantially to a decision or conclusion

influential observation adata point that has alot of influence on a statistical
model. Some outliers can be very influential observations but this is not
always the case

informatics the science of handling and processing information (usually
in the form of data)

information a term encompassing data but rather broader. Some say that
the value of analysing data is to turn it into information

informative censoring censored data where the process of censoring tells
us something about the state of a subject. If censoring is random then
we know only that data are censored; if subjects withdraw from a study
because they are too unwell to attend the clinic, or because they are free of
any symptoms, then we may have censored data but in both cases there is
information (negative or positive) in the censoring. = informative missing
data. <> noninformative censoring

informative missing data = informative missingness

informative missingness the situation where missing data tell us some-
thing about the effect of treatment. Usually the ‘informative’ nature is
detrimental to the treatment (for example, efficacy data missing because
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informative priov integer

a patient has died) but sometimes the information can be more positive (for
example, no further follow-up made as patient was cured). <> ignorable
missingness. = missing not at random, missing at random

informative prior in Bayesian statistics any form of prior distribution
that is not a reference prior. => proper prior

informed consent the practice of explaining to subjects and informing them
about the purpose of a study and seeking their agreement to participate
on a voluntary basis. = Declaration of Helsinki, ethics, research ethics
committee

in-house inspection usually inspection of data or study documents (pos-
sibly an audit) carried out at the sponsor’s premises, rather than at the
investigation site. <> on-site inspection

injection a method of delivering liquid medication into the body. => sub-
cutaneous, intramuscular, intravenous. For a complete list of routes of
administration, see Appendix 3

inlier a data value that does not seem to be true, given all the other data
values, usually because it is too typical or normal. This is an odd concept
but can be applicable to multivariate data. <> outlier

INN International Nonproprietary Name

inotropic effect the effect a drug has on the contraction of the heart. =
chronotrophic effect

inpatient a patient who is treated in hospital and usually stays in hospital
overnight. <> outpatient

input device a device for getting data into a computer (this may simply be
the keyboard or it may be a sophisticated blood analyser that feeds results
directly into the computer)

input variable another term for a covariate or independent variable

inspection review of data and work practices by an independent reviewer
(usually from a regulatory authority). <> audit

instantaneous rate the number of subjects who experience an event at a
particular (small) point in time divided by the number who were at risk at
that time. => hazard function

institution in the context of clinical trials, a place where a study is under-
taken; usually a hospital or similar establishment

institutional review board ~ research ethics committee

instrument in a general sense, this is a ‘tool’. The term is often used to
describe a ‘measuring instrument’, which is usually either a tool or machine,
or it may be a rating scale, such as a visual analogue scale

integer a whole number (1, 2, 3, etc.), including negative numbers (-1000,
-6, etc.) but excluding any fractions or decimal numbers (3'/,, —-6.75, etc.)
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integrity intevim veview

integrity honesty (when applied to a person); correctness (when applied to
data). <> fraud

intention-to-treat (ITT) a term very similar to analysis by randomized
treatment. It is a strategy for analysing study data which (in its simplest
form) says that any subject randomized to treatment must be included in
the analysis. This is not always easy, particularly in the presence of missing
data. <> per protocol analysis

intention-to-treat analysis = intention-to-treat

intention-to-treat population the set of subjects recruited into a study who
are included in the intention-to-treat analysis. = full analysis set

interaction the joint influence of two or more independent variables on a
response variable that is not simply the sum of the individual influences

interaction effect the difference in the size of the effect caused by two
(or more) variables jointly, compared with the sum of the individual ef-
fects. For example, it is known that smoking and exposure to asbestos in-
crease the risk of bronchial cancer. However, for smokers who are exposed
to asbestos the risk is substantially higher than the sum of the individual
risks. There is said to be an interaction between smoking and exposure to
asbestos

interactive voice response system (IVRS)  acomputer system that responds
to simple voice commands. Such systems often work via a telephone to con-
nect investigators to a central computer, perhaps for randomizing patients
to treatment groups. The term is also sometimes used when communication
with the computer is via the keys on a touch-tone telephone, rather than by
voice commands

intercept in a regression model this is where the regression line crosses
the y axis (which is the value of y when x = 0)

interim part way through; before the entire (study) is completed

interim analysis a formal statistical term indicating an analysis of data part
way through a study, usually in the context of group sequential studies.
= sequential analysis

interim look a less formal term than interim analysis, used to describe
a broader range of analyses of data part way through a study. These may
include formal interim analyses or less formal summaries of data, without
necessarily having broken the blind

interim report this term may either be used informally to refer to a prelim-
inary report (that is, not a final report) or more formally to mean the report
of an interim analysis

interim result the results of an interim analysis or interim look

interim review areview of data part way through a study, often to check on
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intermediate vaviable intevobserver disagreement

data quality and completeness rather than in the sense of a formal interim
analysis

intermediate variable a variable that does not measure exactly what
we want to know but which is a second-best alternative. => surrogate
variable

internal consistency in questionnaires this is used to describe the situation
where different questions find the same information. A simple example is
to record age and date of birth. Note that both responses may be consistent
with each other but also that both may be wrong. A similar use of the term
applies to results in a study report where, again, two sets of results may be
based on incorrect data and so may be wrong — but if the two results agree
with each other, then the report would be said to have internal consistency.
<> external consistency. = internal validity

internal pilot study a form of pilot study where the data collected also
form part of the data for the main study

internal validity a statement or result that is valid, given a set of assump-
tions. If those assumptions are not correct then that statement or result may
not be true. => internal consistency

International Classification of Diseases (ICD) acoding system developed
by the World Health Organization. Virtually every disease, illness, injury,
etc. is given an alphanumeric code

International Conference on Harmonisation (ICH) the full name is the
International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use. Itis a group of industry and
regulatory representatives from Europe, Japan and the USA who draw up
common standards of required tests and documentation for drug licensing in
these three regions of the world. It covers all aspects of drug development.
The guidelines relating to clinical trials (as opposed to preclinical work, for
example) are listed in Appendix 1. The web site for ICH is www.ich.org

International Nonproprietary Name (INN) = generic name

Internet a worldwide computerized communications network and source
of information

interobserver agreement the extent to which two (or more) people agree
with each other when recording measurements. This can be important in
multicentre studies where several investigators (possibly in several coun-
tries) are supposed to be assessing the same quantity. Itis most often referred
to in the context of subjective data rather than objective data. <> intraob-
server agreement

interobserver disagreement the extent to which two (or more) people dis-
agree with each other when recording measurements. More commonly
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intevobserver vaviation intervention study

referred to under the label of interobserver agreement. <> intraobserver
disagreement

interobserver variation the variation that almost always exists when more
than one person measures the same quantity. This variation leads to inter-
observer disagreement. <> intraobserver variation

interpolate to calculate an unknown value between two known values. This
is most often done in a linear way but more complex methods exist. The
practice is often used when looking up conversion values in tables and
finding that the exact value to be converted is not tabulated. The required
result may be approximately determined by interpolation. <> extrapolate

interquartile between the lower quartile and the upper quartile

interquartile range a measure of variability. The value of the upper quar-
tile, minus the value of the lower quartile

interrater agreement = interobserver agreement

interrater disagreement =~ interobserver disagreement

interrater variation =~ interobserver variation

interrelate = correlate

intersect the point on a graph where two curves cross each other. This also
includes one curve crossing the x axis or y axis = intercept

interval the range between two data values. = class interval

interval censored observation data that are censored within a time inter-
val. Generally, in censoring it is assumed that a subject’s status is known
until a particular time; thereafter it is censored. In interval censoring a sub-
ject may be seen once a week or once every three months, etc. and all that
is known is that the subject’s data became censored some time during that
interval

interval data ~ continuous data

interval estimate arange of values a parameter is likely to take that reflect
the uncertainty and variability in measurements. The most common types of
interval estimate are standard errors, confidence intervals and credible
intervals. <> point estimate

interval estimation the process of determining an interval estimate. <>
point estimation

interval scale = continuous scale

interval variable = continuous variable

intervene to take action, rather than to do nothing but observe

intervention the action that is taken when one intervenes. In clinical trials
the most common type of intervention is to give treatment (or placebo)

intervention study an alternative term for a trial but not necessarily a clin-
ical trial. <~ observational study
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intevview invasive

interview a series of questions that are asked of a subject. Interviews may
be held face to face or as telephone interviews

interview study a study carried out by interviewing subjects

intraclass correlation correlation between two measurements of the same
variable, in the same subjects, taken at two different times

intraclass correlation coefficient the statistical measure of intra-
class correlation. It is denoted r, as is the more usual correlation
coefficient

intramuscular into the muscle tissue. A method of delivering drugs by
injection. <> intravenous, subcutaneous. For a complete list of routes of
administration, see Appendix 3

intranet a type of wide area network that resembles the Internet but does
not have unlimited public access

intraobserver agreement the extent to which the same person can repeat-
edly make the same measurement. As with interobserver agreement, this
is more relevant with subjective data than with objective data. => relia-
bility

intraobserver disagreement the extent of disagreement between repeated
measurements of the same quantity taken by the same person. More usually
referred to in the context of intraobserver agreement

intraobserver variation the variation in a person’s repeated measurements
of the same quantity that results in intraobserver disagreement

intrarater agreement =~ intraobserver agreement

intrarater disagreement = intraobserver disagreement

intrarater variation = intraobserver variation

intravenous into the blood stream through a vein. A method of delivering
drugs by injection. <> intramuscular, subcutaneous. For a complete list
of routes of administration, see Appendix 3

intrinsic factor a covariate that is a feature of an individual rather than the
environment in which he or she lives. Examples include race, age, blood
pressure, etc. = foreign data. <> extrinsic factor

intuitive a decision reached by use of judgement and experience rather than
based on data

invariant lacking variation. The term is most often applied to a result
that is found through analysis of data when that result holds for a vari-
ety of different methods of analysis and a variety of different assumptions
about the data. It is the result (or conclusion) that lacks variation, not the
data

invasive entering into the body, for example by needle to give an injection
or to take blood or by an endoscope to take a biopsy
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inventory investigatov initiated study

inventory a list of items, typically of study materials, paperwork, medica-
tion, etc.

inverse correlation this is usually used synonymously with negative cor-
relation but more precisely means the correlation between one variable
and the reciprocal of another variable

inverse logarithm the reverse function of taking logarithms. For loga-
rithms to base e, the inverse logarithm is the function e”

inverse relationship strictly, this term should be used when one variable
changes in relationship to the reciprocal of another. However, it is often
used when one variable increases as another (on average) decreases; this is
more correctly called a negative relationship

investigate to systematically observe and take measurements. Note that this
does not necessarily encompass the term experiment

investigation a particular variable or collection of variables that are ob-
served

investigational centre = investigational site

investigational device = medical device

investigational device exemption (IDE) an exemption issued to allow a
medical device to be used in a trial

investigational device study ~ medical device study

investigational drug any drug that is under investigation — usually, but not
always, a new drug.

investigational drug study an ‘investigational drug’ is one that is under
investigation — usually, but not always, a new drug. This term describes a
study of that drug

investigational new drug (IND) application an application to the US Food
and Drug Administration (FDA) for permission to test a new drug in humans

investigational product the product (usually) that is being researched. =
experimental treatment

investigational review board (IRB) the American equivalent for an ethics
committee

investigational site the place where the clinical work for a study takes place

investigator the person who carries out the investigation. The term is very
commonly used to refer to doctors who see subjects in a study and administer
medication and record progress. Sometimes the investigator is not medically
qualified — he or she may, for example, be a microbiologist in a study of an
antibiotic

investigator initiated study a study that is proposed and usually run and
managed by an investigator rather than one that is proposed and managed
by a pharmaceutical company. <> sponsor-initiated study
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investigator’s brochuve TVRS

BP (mmHg)

175

155 7

135 1

165
Ht (cm) 145

155 48

Figure 16 Isometric graph. A graph showing the relationship between height, weight
and systolic blood pressure. In such graphs, the axis apparently going ‘into’ the page
(in this case weight) is often referred to as the z axis

investigator’s brochure (IB) a document prepared by a pharmaceutical
company, for use by investigators, that summarizes all the known relevant
data (including safety, efficacy, pharmacodynamics, pharmacokinetics, etc.)
regarding an investigational product

IRB Investigational Review Board

isometric graph a graph that attempts to plot three-dimensional data in two
dimensions (Figure 16). = contour plot, x axis, y axis and particularly z
axis

ITT intention-to-treat

IVRS interactive voice response system
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J shaped curve a curve on a graph that resembles the shape of the letter
J (for example exponential growth), or a reversal of it: 1 (exponential
decay). The essential elements are that the curve is quite flat and then rises
steeply, or that (in reverse form) it falls quickly and is then flat

J shaped distribution a distribution that either has a large peak of values
and then a long tail (a high degree of positive skew) or a long tail before a
peak of values (high degree of negative skew)

jackknife a statistical method of estimating parameters that helps to re-
duce bias in certain circumstances. The method calculates an estimate of
the parameter of interest based on all the data except one observation; it
then re-estimates the same parameter based on all the data except one other
observation. The process is repeated until separate estimates have been cal-
culated, each with the exclusion of one data point. These separate estimates
are then combined

jackknife estimator an estimator that uses the jackknife method

joint distribution the distribution (either frequency distribution or prob-
ability distribution) of two (or more) random variables. To fully under-
stand this distribution, we need to know the distribution of each of the
variables separately and the correlation between them. => bivariate dis-
tribution, multivariate distribution. <~ marginal distribution

joint frequency distribution = joint distribution

joint probability function = joint distribution

Jonckheere-Terpstra test anonparametric statistical significance test for
testing the null hypothesis of no trend in ordered categorical data be-
tween two or more groups

journal aregularly published document containing academic research, re-
views, etc.

judgement use of intuition and experience instead of (or possibly in con-
junction with) data
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Kaplan-Meier curve a graph showing the cumulative probability of sur-
vival over time. = Kaplan-Meier estimate

Kaplan-Meier estimate a nonparametric estimate of the cumulative
probability of survival for a set of data (that may include censored ob-
servations)

Kaplan-Meier product limit estimate ~ Kaplan-Meier estimate

kappa («x) coefficient an index (ranging from O to 1) of interobserver
agreement

Kendall’s tau (r) a nonparametric correlation coefficient. = Spear-
man’s rho (p)

keystroke error pressing the wrong key on a computer keyboard. The term
is most often used in assessing quality of data entry, where the number of
keystroke errors may be taken as a measure of the quality of the working
practice. It is one of the major reasons for doing double data entry

kilobyte one thousand bytes of computer information. See Table 16 (order
of magnitude)

kinetics ~ pharmacokinetics

Kolmogorov-Smirnov test a nonparametric statistical significance test
for testing the null hypothesis that the location parameters of two groups
are equal. = Kruskal-Wallis test, independent samples ¢ test

Kruskal-Wallis test a nonparametric statistical significance test for test-
ing the null hypothesis that the location parameters of two or more groups
are equal. = Kolmogorov-Smirnov test, one-way analysis of variance

kurtosis a measure of how highly peaked a distribution is. Distributions
that have steeper peaks than the Normal distribution are called leptokur-
tic; those that are flatter than the Normal distribution are called platykur-
tic. The Normal distribution is sometimes described as being mesokurtic
(Figure 17)
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kurtosis kurtosis

leptokurtic

Normal distribution
(mesokurtic)

platykurtic

Z score

Figure 17  Kurtosis. As distributions become more and more peaked they are called
leptokurtic; as they become less peaked they are called platykurtic
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L’Abbé plot a type of graph useful for plotting the results of many studies
to assess how consistent they are with each other (Figure 18). = meta-
analysis, overview

laboratory a place where investigations and/or experiments are carried
out. Traditionally, the laboratory was where experiments in chemistry or
physics were done but the term is now used more broadly and may include,
for example ‘computer laboratory’ or ‘speech laboratory’

laboratory data strictly any data that come from a laboratory. However,
the term is usually used to refer to biochemistry, haematology and uri-
nalysis data

lag waiting behind. The term is used in computer programming and in sta-
tistical time series methods

LAN local area network

landscape a page that is wider than it is high, as in how (most) landscape
pictures would be viewed. Landscape A4 paper is 297 mm wide and 210
mm high. Landscape quarto paper is 275 mm wide and 215 mm high. <>
portrait

large sample method ~ asymptotic method

large scale trial ~ megatrial

large simple trial a study that enrols many patients (perhaps 20 000, or
more) and whose procedures and documentation are kept as simple (and
minimal) as possible. = megatrial

Lasagna’s law the situation where the number of subjects eligible for a
study apparently decreases when the study starts and increases again as
soon as it ends. = Miinch’s law

last observation carried forward (LOCF) a method sometimes used to
analyse studies with missing data. Consider the situation where subjects
are due to be seen at several visits (say, each month for six months), with
the endpoint of the study being the six-month assessment. If a subject
withdraws from the study at month four, then we may use that month four
data to replace the (missing) month six data. That is, we take the last actual
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last patient in last patient out
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Figure 18 L’ Abbé plot. Response rates from nine studies comparing an antipsychotic
with placebo in obsessive compulsive disorder. The diagonal is the line of equality: points
above the line indicate that the response to treatment was better than that to placebo
while points below the line (just one in this example) indicate a higher placebo response
than treatment response

observation and carry it forward to the end of the study. Various scenarios
are illustrated in Table 9. => intention-to-treat

last patient in  usually refers to the date that the last patient was recruited
into a study. => last patient out

last patient out usually the date of the last visit for the last patient to
complete a study (note that this may not necessarily be the last visit for the
last patient to be included in the study). => last patient in
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last visit analysis law of averages

Table 9 Individual subjects’ heart rates (beats per minute) at four consecutive visits
and each subject’s value for the ‘last observation carried forward’

Visit 1 Visit 2 Visit 3 Visit 4
Subject id (baseline) (4 wk) (8 wk) (12 wk) Last ‘observation’

1 98 99 94 89 89
2 80 72 Missing Missing 72
3 83 83 80 81 81
4 95 90 Missing 95 95
5 110 88 80 Missing 80
6 88 Missing Missing Missing 88

last visit analysis = last observation carried forward

last visit carried forward = last observation carried forward

latent period = sojourn period

Latinsquare anexperimental design that balances for two sources of vari-
ation. In clinical trials, the two sources are usually subject and time. The
example in Table 10 shows how four treatments (A, B, C and D) could be
compared in four subjects in four time periods. The essential feature is that
every treatment appears only once in every row (each subject) and once in
every column (each time period). => crossover study, Youden square

law a set of rules. A relationship between a set of events and an outcome

law of averages an informal term that reflects the fact that probability
distributions exist and in particular reflects the belief that any particular
outcome will eventually be observed if enough data are collected. It has
little (if anything) to do with ‘averages’ and is distinctly different from the
central limit theorem (or law of large numbers)

Table 10 Latin square showing the sequence of four treatments (A, B, C and D) for
four subjects in four periods

Period
1 2 3 4
Subject 1 A B C D
Subject 2 B A D C
Subject 3 C D B A
Subject 4 D C A B
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law of diminishing returns least squaves method

law of diminishing returns = eighty-twenty rule

law of large numbers ~ central limit theorem

lay member a member of a committee who is a lay person. Their purpose
is to try to bring a broader set of ideas and opinions to any discussion and
not be confined to ‘standard’ scientific thinking

lay person someone who is not specifically trained in the subject being
discussed but is nevertheless involved in discussing it. Research ethics
committees will include lay members

lay representative => lay member

LDs, median lethal dose

lead time bias a term often used in assessing survival times when the
method of detecting cases improves with time. Patients apparently survive
longer than they used to but this is not due to better treatment; rather it is
due to earlier diagnosis. This could be an important problem in evaluating
a screening programme. For example, even with no change in clinical
practice, because cases may be detected earlier than without screening, the
survival time from diagnosis will increase because diagnosis is occurring
earlier in the life cycle of the disease

lead-in period ~ run-in period

learning curve a graph (rarely plotted, but frequently imagined) that plots
time on the x axis and ability in a particular subject on the y axis. Sometimes
such curves are J shaped curves, starting very flat and then rising steeply
(suggesting it takes a long time before you can do anything, but then it
all becomes clear); sometimes they start very steeply and then flatten off
(suggesting it is easy to get started but learning the last few techniques
becomes more and more difficult)

least significance difference test =~ Tukey’s least significant difference
test

least squares a method of estimating parameters from data. It is based on
choosing the value for that parameter that minimizes the squared distance
of each of the data values from the estimate of the parameter. <> maximum
likelihood

least squares estimate an estimate of a parameter obtained by the method
of least squares. <> maximum likelihood estimate

least squares mean the estimated mean of a variable obtained from an
analysis of variance model or analysis of covariance model. It is the
adjusted mean after adjusting for any other factors and covariates in the
model

least squares method any statistical method based on the principle of least
squares. <> maximum likelihood method
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left censoved levels of evidence

left censored in measuring the time until an event occurs, the events that
occurred before the study follow-up began (and so were not observed) are
left censored. <> right censored

left-censored data when the time of an event is known but the instant of
exposure may be known only to be before a given time and the exact time is
not known. Left-censored data are much less common than right-censored
data. = censored data

left-censored observation = left-censored data

left-right design =~ right-left design

left-right study ~ right-left design

left skew ~ negative skew

left tail the values in a distribution that are small (typically taken as mean-
ing less than the mode). <> right tail

legal guardian someone who either permanently or temporarily is legally
responsible for someone else’s health and well-being. <> next of kin

legally acceptable representative usually a person who represents the in-
terests of someone who may not be able to fully express their own opinions.
They may represent a child, a vulnerable subject, someone who cannot
give informed consent because they are unconscious, etc. The representa-
tive may be a lawyer, a parent or guardian, etc.

lethal will kill or extinguish life. <> fatal

lethal dose the dose of a drug that will kill an individual

lethal median dose (LDs)) the dose of a drug that will kill half of the
subjects exposed to it. <> median dose

level of a factor one of the different values that a factor (a categorical
variable) can take. For example, the factor gender usually has two levels:
male and female

level of blinding whether a study is open label, single blind, double blind,
triple blind, etc.

level of measurement the degree of detail with which measurements are
recorded. In general, the different levels (in descending order of detail) are
continuous data, ordinal data, categorical data and binary data

level of significance in statistical significance tests this is the P-value
(strictly speaking, specified before the calculations are carried out) that
will be needed in order to declare a result as statistically significant. The
most common cutoff value is 0.05 but 0.01, 0.001, etc., may also be used.
Note that the level of significance is not the calculated (or observed) P-value

levels of evidence a scale devised to describe the quality and quantity of
data that exist regarding the efficacy and safety of a treatment (Table 11).
=> grades of recommendation
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life expectancy likelihood

Table 11 Levels of evidence

Level Description
1++ High-quality meta-analyses or systematic reviews of randomized con-
trolled trials (RCTs) or of RCTs with very low risk of bias
1+ Well-conducted meta-analyses or systematic reviews of RCTs or of

RCTs with very low risk of bias
1- Meta-analyses or systematic reviews of RCTs or of RCTs with a high
risk of bias
24+ High-quality systematic reviews of case-control or cohort studies. High-
quality case-control or cohort studies with a very low risk of confounding,
bias or chance, and a high probability that the relationship is causal

2+ Well-conducted case-control or cohort studies with a low risk of con-
founding, bias or chance, and a moderate probability that the relationship
is causal
2— Case-control or cohort studies with a high risk of confounding, bias or
chance, and a significant risk that the relationship is not causal
3 No analytic studies; only case reports, case series
4 Expert opinion

life expectancy thelength of time that an individual (or group of individuals)
is expected to live

life table a tabulation used to summarize life expectancy and probabilities
of survival or death at different ages (or at different times after exposure
to an intervention). An example of a life table is shown in Table 12. =
survival analysis

life table analysis methods used to analyse life tables, and particularly to
compare survival curves between different groups of individuals and to
assess the importance of prognostic factors on the length of survival. One
of the most common methods is Cox’s proportional hazards model

life table method ~ life table analysis

lifetime the time between birth and death

lifetime prevalence the prevalence of a particular event when the period
within which the prevalence is measured is a person’s entire lifetime. =
period prevalence

likelihood the probability of a set of observed data values, assuming a
particular hypothesis (which is generally that they come from a particular
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likelihood function linear combination

Table 12 Example of a life table. In this instance, the radix (which is merely a baseline
number taken for convenience) is 10 000

Deaths between x Probability of dying

Age (years) x Survivors at age x and x 4 1 between x and x + 1
0 10 000 2325 0.023 25
1 7675 957 0.012 47
2 6718 471 0.007 01
3 6247 260 0.004 16
4 5987 155 0.002 59
5 : : :
50 2971 77 0.002 59
90 119 27 0.0227
100 2 0 —

probability distribution with specified parameters). Note that this is not
the same as the probability of a given probability distribution, given a set
of data. A variety of statistical procedures for significance testing and
estimation are based on methods that use likelihood

likelihood function = likelihood

likelihood principle methods of estimating parameters and significance
testing, based on likelihood functions

likelihood ratio the ratio of the likelihood of two different hypotheses
based on the same set of data

likelihood ratio test statistic a general form of statistical significance test
based on the likelihood ratio. Simplistically, the hypothesis with the greater
likelihood is more likely (sic) to be correct

likert scale an ordinal scale where scores are assigned to the different
categories in the style of (for example) 1 = condition worse, 2 = no change,
3 = slight improvement, 4 = marked improvement, 5 = condition cleared

limit = asymptote

line extension an addition to a range of products or the range of uses of a
product. This may include new indications for use

linear in a straight line. = curve

linear combination a combination of values that is gained by simple ad-
dition and subtraction of multiples of those values. It does not involve any
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lineav covvelation local labovatory

multiplication or other nonlinear functions of the values. For example, x +
'/,y is a linear combination of x and y but x x y and x* are not linear
combinations

linear correlation = correlation

linear estimator an estimator that involves only linear combinations of
data values

linear kinetics  describes the pharmacokinetics of a product when the rates
of absorption, distribution and elimination are each proportional to the
dose of drug

linear model a statistical model (such as a regression model) that only has
a linear combination of parameters

linear regression ~ a regression model that is a linear model

linear transformation =~ linear combination

linear trend asteadily increasing (or decreasing) response when a covariate
increases (or decreases). The trend is linear if, for a fixed change in the
covariate, there is a fixed size change in response (Figure 19). = dose
response relationship

link function a transformation of data values used to try to make a nonlin-
ear curve be a linear one. Used extensively in generalized linear models

linkage =~ record linkage

listed adverse drug reaction an adverse reaction to a particular product
that is known about and is listed in the summary of product characteristics
and the patient information leaflet

literature review a review of published studies and data relating to a par-
ticular topic. It is often the starting point for a new piece of research (to
review the current and recent publications to find out what is known about
a subject). It is also one of the first activities carried out in meta-analysis
and overviews

LLT lowest level term

In =log,

loading dose ahigh dose of a drug that is initially given to quickly achieve a
required therapeutic level. Thereafter, smaller doses (maintenance doses)
are often sufficient to keep the amount of drug in the body within the
therapeutic range

local area network (LAN) a set of computers linked to each other to allow
sharing of data and documents. The term ‘local’ is relative but tends to mean
restricted to one site or building within a site. <> wide area network. =>
intranet

local laboratory alaboratory that is geographically close to where subjects
are being investigated. <> central laboratory
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location log odds

Pupil diameter (mm)
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Dose (mg)

Figure 19  Linear trend. Pupil diameter after administration of a new test compound.
One subject had five measurements taken one hour after receiving each of four sep-
arate doses of drug. Within the dose range used, the effect on pupil size seems to be
linear

location anonspecific term to describe the central tendency in a set of data

location parameter the parameter used to describe location for any partic-
ular set of data. The most common location parameters are the mean, the
median and the mode

LOCF last observation carried forward

lods = log odds

log a systematic record of activities and actions. Also an abbreviation for
logarithm

logyy abbreviation for logarithm in base 10 units. = log,

log, abbreviation for logarithm in base e (e is a natural constant, approxi-
mately equal to 2.718). = logio

log odds the logarithm of the odds of an event occurring
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log odds vatio logistic function
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Figure 20  Logistic curve. The logistic function is defined for proportions (p) between
Oand 1. When p = 0, the logistic function equals minus infinity; when p = 1, the logistic
function equals plus infinity

log odds ratio the logarithm of the odds ratio. Many calculations concern-
ing odds ratios are, in fact, carried out on the logarithm of the odds ratio
and then transformed back to the odds ratio scale

logrank test astatistical significance test for comparing the survival times
of different groups of subjects

log transformation  the transformation of data values that is made by taking
the logarithm of those data

logarithm a mathematical function; the opposite function to the exponen-
tial

logarithmic transformation =~ log transformation

logistic curve a curve that is the graph of the logistic function (Figure 20)

logistic function a transformation of binary data that is used in logistic
regression. Where the proportion of responses is denoted p, the transfor-
mation is y = log. {p/(1-p)}
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logistic regression lotion

logistic regression regression where the response variable is binary and
a logistic transformation has been used to help facilitate the mathematics
in the statistical model. It is one form of generalized linear model

logistic transformation =~ logistic function

logit ~ logistic function

logit model = logistic regression

log-linear model a statistical model for analysing data that are in the form
of a count of the number of observations that fall into each cell of a con-
tingency table. It is one form of generalized linear model

lognormal distribution the probability distribution of a variable such that
the logarithm of that variable follows a Normal distribution

long-term follow-up usually restricted to observations on subjects after
some intervention has taken place. The subjects may, or may not, be given
medication during this time. ‘Long term’ is obviously open to interpretation
and specific to any context. Itis generally considered to be at least six months
but in some situations may last for many years. = acute phase

longitudinal followed across time. <> cross-sectional. => cohort

longitudinal analysis the analysis of longitudinal data, usually with the
specific intention of analysing changes over time. = growth curve. <>
cross-sectional analysis

longitudinal data data that are repeatedly collected on the same subject
over a period of time. => repeated measurements. <> cross-sectional

longitudinal study a study that observes and measures the same subjects
over a period of time. <> cross-sectional study

loss any negative effects of an intervention. A loss may be measured in
cash, in years of life, in excess pain, etc. Sometimes a negative loss is
referred to, meaning a gain

loss function a function that combines several measures of loss (or possibly
gain) to arrive at an overall figure for loss. The term ‘loss function’ is
generally used when there is expected to be an overall loss (in the true
negative sense); the term utility function is synonymous but tends to be
used when there is expected to be a net gain (or negative loss)

loss to follow-up the case when a subject is lost to follow-up

lost to follow-up  a subject who supplies some data for a study but for whom,
after a certain time, no more data are available. The term usually also implies
that there is no known reason why the subject supplies no more data. =
censored observation, missing data

lotion aliquid used as a vehicle for delivering topical treatments. => cream,
gel, ointment. Appendix 2 contains a complete list of pharmaceutical
forms
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lower quartile lowest level term

lower quartile the 25th centile. = upper quartile, median

lowest level term (LLT) the lowest (most detailed) level down the hierarchy
of the MedDRA drug dictionary. There are nearly 60 000 terms at this level.
<> high level term, high level group term, preferred term, system organ
class
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MAH Marketing Authorization Holder

main effect in factorial studies, the main effect of one factor is the size of
the effect averaged over all levels of all other factors. <> interaction effect

mainstudy aterm meaning study but useful to distinguish from pilot study
or satellite study

maintenance dose the amount of drug that needs to be given to keep within
the required therapeutic range. <> loading dose

majority more than 50% (but not necessarily the mode). <> minority

Mann-Whitney U test a nonparametric significance test for testing the
null hypothesis that the location parameter (usually the median) is the
same in each of two groups. => independent samples ¢ test

Mantel-Haenszel estimate a method of estimating an odds ratio from a
stratified sample

Mantel-Haenszel test  a statistical significance test for testing the null hy-
pothesis that the Mantel-Haenszel estimate of the odds ratio is equal to
one

manual asetofinstructions on how to use a machine or carry out a procedure

manuscript a written document sent to a publisher to be published (or to
be considered for publication)

MAR missing at random

margin the edge. In multivariate data, the individual variables are some-
times referred to as the margins. See, for example, marginal distribution

margin of error ~ accuracy

margin of safety ~ safety margin

marginal see marginal distribution, marginal mean

marginal cost ~ per unit cost

marginal distribution in multivariate data, the distribution of each of the
variables, regardless of the other variables. Table 13 shows an example with
bivariate data. <> conditional distribution, joint distribution

marginal effect a loose term used to describe an effect that is quite small
and that may not be real. = marginally significant
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mavginal mean matched study

Table 13 Joint distribution and marginal distributions of patients’ and investigators’
assessment of severity of disease in 202 patients. The marginal distributions
are the row and column ‘total’ columns

Scaliness

Redness Absent Mild Moderate Severe Total
Absent 1 1 0 0 2

Slight 25 12 3 0 40

Moderate 24 86 25 2 137

Severe 2 10 8 1 21

Very severe 0 1 1 0 2

Total 52 110 37 3 202

marginal mean the mean of a marginal distribution

marginally significant aloose term used to imply that a calculated P-value
is very close to some arbitrary criterion for being called statistically signifi-
cant. P-values of about 0.07 to 0.04 are often described as being marginally
significant. = marginal effect

marker a broader term to include both biomarker and surrogate marker

marketing authorization the authorization given by a regulatory author-
ity to a pharmaceutical company to market a product. This is often referred
to simply as a ‘licence’

marketing authorization holder (MAH) the legal owner of a licence to
sell a particular drug product. This is often (but not always) the company
or organization that has developed the product

mask = blind

match to identify two (or more) subjects as having similar demographic
data and/or disease severity (and other characteristics) such that one can
serve as a control for another

matched control a subject who has not been exposed to the intervention
under study but who has demographic data and other exposure character-
istics similar to those of a subject who has been exposed and who will be
compared with that subject. => case-control study

matched design a study where matched pairs are used

matched pair two subjects who will be compared with each other or two
measurements on the same subject that will be compared

matched pairs 7 test = paired 7 test

matched study a study that is designed as a matched design

116



matched subjects mean absolute deviation

Table 14 Simple matrix of demographic data

Subject identification

number Age (years) Gender Nationality
1 37 Male British
2 42 Male British
3 18 Female British
4 77 Male Indian
5 45 Male British
6 51 Female American
7 52 Female British

matched subjects = matched pair

mathematical model => model

matrix a rectangular (not necessarily square) array of mathematical ele-
ments. It could include numbers, regression coefficients, parameter esti-
mates, etc. or simple raw data as shown in Table 14. Strictly it should have
at least two rows and at least two columns: if it has only one row or only
one column, it is called a vector

maximum the largest of a set of values. <> minimum

maximum likelihood the largest value of the likelihood function. => max-
imum likelihood method

maximum likelihood estimate the estimate of a parameter that is obtained
by the maximum likelihood method

maximum likelihood method a method of estimating parameters; the
most likely value for the parameter (the best estimate) is the one that has
the maximum likelihood. <> least squares method

maximum tolerable dose the maximum dose of a drug that a subject can
take before inducing unacceptable adverse reactions

MCAR missing completely at random

McNemar’s test  a statistical significance test for testing the null hypoth-
esis of no change in the proportion of subjects experiencing an event when
each subject is assessed twice (under different conditions) and the data are
in the form of matched pairs

MDsy, median dose

mean the sum of a set of numbers, divided by the number in the sample. A
more formal term for the average

mean absolute deviation = the average (~ mean) amount by which a set of
data values differ from some reference value (usually that reference value
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mean squave medical

being the mean). The differences ignore the sign (plus or minus). So, for
example, the mean absolute deviation of the numbers 1, 2 and 4 from their
meanis {(2'3 — 1) + Q'3 —2) + @4 -2'/5)} /3 =213 /3 =1.11.>
standard deviation

mean square the mean of a sum of squares

mean square error the variance of an estimator. (Note that if the estimator
is biased, then the mean square error is the sum of the variance of the
estimator plus the square of the size of the bias)

meaningful difference =~ clinically significant difference

measure to determine the size or extent of a variable of interest

measured value = observed value

measurement the assessment and recording of a data value. This does not
have to be restricted to objective data; the term is also used with reference
to subjective data

measurement bias a bias caused by the process of taking measurements.
Examples include digit preference or measuring only values of a variable
that fall within the capacity of the measuring instrument. => Hawthorne
effect

measurement error an error made in measuring the value of a variable.
The error may be because of lack of care in the measurement process or
because of difficulty or judgement needed to measure the variable. Blood
pressure, for example, is prone to measurement error, as are most types of
subjective data

measurement scale the type of scale that is used to measure a variable.
Examples include ordinal scale, continuous scale, categorical scale,
etc.

MedDRA ataxonomy of adverse event terms. MedDRA stands for Medical
Dictionary for Regulatory Activities. = COSTART, WHO-ART

median the 50th centile. When a set of numbers is sorted into ascending
order, there are as many values greater than the median as there are values
smaller than the median. => lower quartile, upper quartile

median dose (MDsy) the dose of a drug that is estimated to produce a
response in 50% of subjects <> median lethal dose

median lethal dose (LDsy) the dose of drug that kills half the subjects
(usually animals) that are exposed to it

median life expectancy the length of time that 50% of subjects are expected
to live

median survival the time until half of the patients in a study die

median survival time ~ median survival

medical relating to medicine. <> clinical
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medical device metadata

medical device a physical device used for medical treatment, such as a
prosthesis or a heart pacemaker

medical device study a study of the efficacy and/or safety of a medical
device. This can encompass the comparison of more than one device or the
comparison of a device and a pharmaceutical product

medical ethics the branch of ethics that considers medicine, medical prac-
tice, medical care, etc. = Declaration of Helsinki

medical history the course of the health (including ill health) of a patient
over time. This information can be used to help determine a diagnosis and
predict a prognosis

medical judgement a judgement (about diagnosis, treatment, prognosis,
etc.) made by a physician

medical record the notes and documents that describe a subject’s medical
history

medical study astudy of the efficacy and/or safety of one or more medicines.
‘Medical’ is a more specific term than ‘clinical’ but ‘study’ is a broader term
than ‘trial’

medical treatment treatment administered to a patient. The type of treat-
ment can be very broad but generally excludes surgical treatment

medical trial ~ clinical trial (although note the subtle distinction between
clinical and medical)

medically important difference = clinically significant difference

medicine the science and practice of prevention, diagnosis and treatment of
disease

megabyte aunit of space for storing information on a computer. Equivalent
to one million bytes. => kilobyte. See Table 16 (order of magnitude)

megatrial a very large trial. Usually considered to include several thousand
subjects. = large simple trial

meta-analysis an analysis of the summary results from two or more similar
studies. (Strictly, analyses of analyses; = metadata.) Such methods are
becoming more common and are used as a way of synthesizing data from a
variety of studies to try to get better answers to specific medical questions.
<> overview

metabolism the set of changes that happen to a chemical (a drug) in the
body. = pharmacokinetics

metabolite the changed drug after metabolism has taken place

metabolize to change (when a drug changes in the body). = pharmacoki-
netics

metadata data about data. For example, a manufacturer’s data regarding
accuracy of a peak flow meter might be considered as metadata
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method minimum effective dose

method a way of carrying out a procedure. The term applies equally to
methods of treating patients, methods of measuring variables, methods of
analysing data, etc.

methodologist one who studies and is an expert in methods. The term is
usually used to distinguish between applied research and theoretical re-
search

methodology a set of methods

me-too aterm used to describe a product for which a very similar alternative
already exists

metric any measurement scale, but particularly one referring to metric
data

metricdata data measured in the SI system of units, which includes grams,
metres, etc. Also sometimes used to refer to continuous data

metric scale = continuous scale

metric variable =~ continuous variable

MIC minimum inhibitory concentration

mid P-value an adjustment made to the calculation of P-values when work-
ing with ordinal data. With continuous data, the probability of observing
any particular value is considered to be zero; so the probability that x is
greater than y [Prob (x > y)] is the same as the probability that x is greater
than or equal to y [Prob (x > y)]. However, since with ordinal data any
particular value can have a nonzero probability, the mid P-value is defined
as Prob (x > y) + !/, Prob (x = y)

midpoint the middle of a class interval. It is simply the mean of the lower
class limit and the upper class limit; it is not the median within the class
interval

mid-quartile the mean of the lower quartile and upper quartile. <~ me-
dian

mid-range the mean of the minimum value and the maximum value

mid-spread =~ interquartile range

minimax rule a rule that calculates the maximum value of a parameter
under different circumstances (often the maximum cost under different
circumstances) and then chooses as ‘best’ the set of circumstances with
the minimal cost. It is the minimum of all the possible maxima

minimization a pseudorandom method of assigning treatments to subjects
to try to balance the distribution of covariates across the treatment groups.
= randomization, stratified randomization

minimum the smallest of a set of values. <> maximum

minimum effective dose the minimum dose of a drug that can be shown
to have any positive effect. A drug may have adverse effects at lower
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minimum inhibitory concentration mock table

doses than the minimum effective dose and, indeed, the minimum effective
dose may not be a particular useful dose if it offers very little benefit. <>
maximum tolerable dose

minimum inhibitory concentration (MIC) in the context of growing bac-
teria, the minimum concentration of an anti-bacterial that precludes the
growth of the bacteria

minority less than 50%. <> majority

minus infinity a number smaller than any other number can be. <> infinite,
plus infinity

misclassification  with categorical data, misclassification is any form of
measurement error that ultimately means that a subject is recorded as
being in the wrong category. Examples include extreme examples such
as recording a subject as being male instead of female, or lesser errors
such as recording ‘partial’ improvement of symptoms instead of ‘moderate’
improvement

misconduct ~ fraud

missing at random (MAR) missing data where the probability of data being
missing may depend on the values of some other measured data but does
not depend on the missing values themselves. <> missing completely at
random, missing not at random

missing completely at random (MCAR) missing data, where the proba-
bility of data being missing is independent of any observed or unobserved
data. This is not very common since subjects may often withdraw from
studies because their disease is completely cured or may default because
their disease is extremely severe. <> missing at random, missing not at
random

missing data a data value that should have been recorded but, for some
reason, was not

missing not at random (MNAR) missing data where the reason for the
data being missing cannot be assumed to be unrelated to the study or to the
products being tested in the study. => informative missingness. <> missing
at random, missing completely at random

missing value ~ missing data

mixed effects model a statistical model that contains a mixture of different
types of parameters. Specifically, it is one that contains both fixed effects
and random effects

mixed model ~ mixed effects model

MNAR missing not at random

mock report = ghost report

mock table = ghost table
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mock-up monitoring report

mock-up an artificial setting, usually for testing acceptability of something.
This could be a piece of equipment, or a treatment room, or may be a ghost
report or ghost table

modal relating to the mode

modal class in data measured in categories, the most frequently occurring
class. © mode

modality the property of having a mode

mode the most frequently occurring value. Used as a measure of location.
<& mean, median

model an idealistic description of a real (often uncertain) situation. Models
may take the form of physical imitations of medical devices, through to
mathematical models that are equations or functions describing how a pro-
cess behaves, and on to statistical models that contain both deterministic
elements and random elements. Statistical models are often thought of as
being like regression models, logistic regression, log-linear models, etc.
In fact, simple ¢ tests are also models, just of a much simpler form. Models
can be expressed in words: the model that an independent samples 7 test
assumes is that the distribution of a variable is identical in each of two
groups, except for a shift in location. Such models can also be expressed
algebraicallyasy, =a + B x; + &

model equation the equation for a model

modified Fibonacci series any modification to a standard Fibonacci series.
The modification should be made clear

model-based inference statistical methods of drawing conclusions that as-
sume data come from some underlying (and known) process. => parametric
method. <> randomization-based inference

module a part of something that has many parts. Common examples are
different modules of a case record form: one module for demographics,
one for safety data, one for efficacy data and so on

moment a series of statistics describing a probability distribution. The
first moment is the mean; the second moment (often referred to as the
‘second moment about the mean’) is the mean of the squared distances
of each value from the mean; the third moment is the mean of the cubed
distances of each value from the mean, etc.

monitor one who visits investigators to help with study management, en-
sure that all data are being recorded as they should be and that all supplies
(drugs, materials, etc.) are available on site, and who often returns com-
pleted case record forms to the data management office

monitoring committee = data and safety monitoring board

monitoring report a report (usually written) to describe the activities of a
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monothevapy multidimensional

monitor at a study site and any positive or negative findings, any issues that
need bringing to the attention of others, etc.

monotherapy a single drug. <> combination drug

monotonically decreasing repeated measurements that only remain con-
stant or decrease; they never increase. <> monotonically increasing

monotonically increasing repeated measurements that only remain con-
stant or increase; they never decrease. <> monotonically decreasing

Monte Carlo method a method to solve a problem by simulation

Monte Carlo simulation either a single simulation (as in a Monte Carlo
trial) or a complete set of simulations forming a Monte Carlo method

Monte Carlo trial one (usually of many thousands) of the simulations in a
Monte Carlo simulation

MOOSE a set of guidelines describing the way in which meta-analyses
and overviews of observational studies should be reported. Its full ti-
tle is: Meta-analyses and Systematic Reviews of Observational Stud-
ies (which is an adaptation of the original title: Meta-analysis of ob-
servational studies in epidemiology). Details can be found at http:/
www.greenjournal.org/misc/moose.pdf. = CONSORT, QUOROM,
STARD

morbid prone to disease. <> mortal

morbid event an event associated with illness

morbidity relating to ill health. <> mortality

morbidity curve a graph of the cumulative occurrence of morbidity with
time

morbidity rate the proportion of subjects with a morbid event in any given
period of time

mortal prone to death. <> morbid

mortality relating to death. <> morbidity

mortality curve a graph of the cumulative occurrence of death with time.
<> survival curve

mortality rate the proportion of subjects who have died in any given period
of time

most powerful test =~ uniformly most powerful test

moving average a term used most often with time series data. It involves
calculating the mean (or average) of observations 1 and 2 (for example);
then the mean of observations 2 and 3; then of observations 3 and 4 and so
on

multicentre involving more than one study centre

multicentre study a study carried out at more than one study centre

multidimensional = multivariate

123



multidisciplinavy multiple imputation

multidisciplinary involving more than one scientific discipline (or special-
ity). This may include more than one medical discipline (such as oncology
and gastroenterology) but also can include other disciplines such as bio-
statistics (for study design and analysis), mechanical engineering (if pros-
theses or other medical devices are being used), etc.

multidisciplinary study a study that involves more than one scientific dis-
cipline for its design, execution, analysis and reporting

multilevel model a model that has a hierarchy to its parameters. For ex-
ample, a study may be conducted in several countries (level 1); with several
investigators (level 2) in each country; with many subjects (level 3) recruited
by each investigator; and each subject observed on several occasions (level
4). o mixed effects model

multimodal having more than one mode

multimodal distribution a distribution that has more than one peak. Note
that the mode is the most frequently occurring value so the term multimodal
is a tautology; hence more than one ‘peak’ is used in this context

multinomial data =~ categorical data

multiperiod crossover design a crossover study with more than two study
periods

multiperiod crossover study a study designed as a multiperiod crossover
design

multiple comparison method any statistical method for making multiple
comparisons

multiple comparison test any form of statistical significance test for mak-
ing multiple comparisons

multiple comparisons more than one comparison (usually in the form of
statistical significance tests) within a single study. The comparisons may
be between more than two treatments, or between two treatments but with
more than one response variable, or a mixture of both of these situations

multiple correlation coefficient (R*) the correlation in a multiple regres-
sion model. = correlation coefficient

multiple dose design ~ repeated dose design

multiple dose study ~ repeated dose study

multiple endpoints more than one endpoint in a study. = multiple com-
parisons, multiple outcomes

multiple imputation a method of imputing several randomly different val-
ues for a missing value. The method may have no impact on any point
estimate over and above that of simple imputation but it does better reflect
variability of the missing value. => last observation carried forward
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multiple linear regression mutually exclusive

multiple linear regression =~ multiple regression

multiple linear regression model ~ multiple regression model

multiple logistic regression logistic regression with more than one covari-
ate

multiple logistic regression model a statistical model resulting from mul-
tiple logistic regression

multiple looks more than one analysis of accumulating data. = interim
analysis, group sequential study

multiple outcomes a study having more than one outcome variable. =
multiple endpoints, multiple comparisons

multiple regression linear regression with more than one covariate

multiple regression model a statistical regression model resulting from
multiple regression

multiple significance tests the use of more than one statistical significance
test in one study

multiplicative model a statistical model where the combined effects of
separate variables contribute as the product of each of their separate effects.
&> additive model, linear model. => interaction

multiplicity = multiple comparisons

multistage design a study that has more than one stage (or period), possibly
including a run-in period, a treatment period and a follow-up period

multi-univariate more than one univariate response variable where the
interest lies with each variable in its own right, rather than a multivariate
combination of them

multivariate relating to more than one variable (usually more than one
response variable). <> univariate. = bivariate

multivariate analysis special methods of analysis suitable for multivariate
data

multivariate data measurements that consist of more than one variable.
For example, a person’s ‘size’ could be measured jointly by their femur
length, tibia length and skull circumference. More than two variables are
always referred to as multivariate: two variables, while still multivariate,
are usually referred to as bivariate

multivariate distribution the joint distribution of more than one variable.
<> univariate distribution. => bivariate distribution

Miinch’s law  a pessimistic rule which suggests that the number of subjects
expected to be available to enter a study should usually be divided by a
factor of at least ten. => Lasagna’s law

mutually exclusive not able to occur at the same time
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mutually exclusive events mutually exclusive events

mutually exclusive events two or more events that are not able to occur
at the same time. This is not restricted to situations where events have (by
chance) not been observed to occur at the same time, but events that are not
capable of jointly occurring. An example would be that a subject is male
and also pregnant
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named patient use a way of allowing a doctor to offer an unlicensed prod-
uct to a patient outside of a clinical trial. This is often allowed in treatment
of life-threatening diseases where no alternative therapy is available. There
are strict guidelines under which such a supply may be offered. = com-
passionate use

natural experiment a term used to describe a (usually major) event. The
resulting change in environment and its impact can be studied. It is not a true
experiment as the intervention is not under our control. Examples include
floods and chemical leaks

natural history the course of events over time. The term can be used on
a massive scale to describe geological and climatic changes or to describe
how an illness in an individual has developed over time and is likely to
develop in the future. <> medical history

natural logarithm a logarithm to base e. ~ log,

NCE new chemical entity

NDA new drug application

necessary and sufficient a term often used in a mathematical context but
applicable elsewhere. It describes a set of circumstances that are required
(‘necessary’) but also where no other circumstances are simultaneously
required (‘sufficient’). For life to exist, oxygen must be present; but that is
not all. Thus, oxygen is necessary, but not sufficient, for life to exist

negative control = inactive control, placebo control

negative correlation correlation between two variables such that as one
variable increases the other tends to decrease. <> positive correlation. =
inverse correlation

negative effect an effect that is undesirable. => adverse reaction

negative gain  a loss. <> negative loss

negative loss a gain. The term is used when referring to several items that
generally incur aloss (possibly a financial loss). To avoid switching between
losses and gains, the term negative loss is sometimes used. <> negative
gain
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negative predictive value NNT

negative predictive value in a diagnostic test, the probability that a person
with a negative test result does not have the disease (a correct result). =
sensitivity, specificity. <> positive predictive value

negative relationship an informal term for negative correlation. <> pos-
itive relationship

negativeresponse apoorresponse, or no response, to treatment. <> positive
response

negative result a result less than zero. The result of a negative study. <>
positive result

negative skew describes a distribution that has a long left tail so that the
majority of observations are at the upper end of the scale. <> positive skew

negative study a study that fails to reject the null hypothesis or otherwise
fails to fulfil its objectives. <> positive study

negative treatment effect an undesirable treatment effect. => adverse re-
action. <> positive treatment effect

neo-adjuvant therapy concomitant therapy taken by a subject during a
study that the subject was not taking before the study started

nested design an experimental design where some factors occur only as
subsets of other factors. = multilevel model

nested factor a factor that occurs in an experiment only as a subset of
another factor

net change any change after removing the effect in a control group. For
example, if we calculate the change in blood pressure in a group of treated
patients and in another group of untreated patients, the net change in the
treated group would be their change minus any change observed in the
untreated group. = treatment effect

net difference ~ net change

net effect any effect after removing some baseline or control effect. = net
change

net treatment effect sce net change, treatment effect

new chemical entity (NCE) a new chemical that is being developed as a
potential new drug

new drug application (NDA) an application to the Food and Drug Admin-
istration in the USA for a licence to market a new chemical entity

Newman-Keuls test a multiple comparison test for testing the null hy-
pothesis of no difference between the means of more than two groups

next of kin a person’s nearest relation (through either blood or marriage).
<& legal guardian

nil effect no effect, or zero effect

NNT number needed to treat
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NNT(b) noncompliance

NNT(b) number needed to treat

NNT(h) see number needed to harm and number needed to treat

no cause audit  an audit carried out as a matter of routine or because a study
or a site has been selected at random for audit. <> for cause audit

no observed adverse effect level (NOAEL) the highest dose of a drug at
which no adverse effects are seen. <> no observed effect level

no observed effect level (NOEL) the highest dose at which no effect is
seen (this is usually no positive effect, but the term is also sometimes used
to refer to positive or negative effects). = minimum effective dose. <> no
observed adverse effect level

NOAEL no observed adverse effect level

nocebo a placebo that may be harmful (most placebo are expected to be
either neutral or possibly beneficial)

nocebo effect placebos are often thought to offer some benefit (perceived,
orreal) to patients. Sometimes a placebo may be harmful, and this is referred
to as a nocebo effect. <> placebo effect

node on a decision tree (Figure 6), any point at which a choice of routes
can be made

n-of-1 study a study carried out in a single patient to determine the best
treatment for that patient (which may not necessarily be the best treatment
for patients in general)

NOEL no observed effect level

noise unwanted variation in data. => signal to noise ratio

noisy data data that have a lot of noise, or a high variance

nomenclature the terminology (symbols and special language) used in any
science or discipline

nominal data ~ categorical data

nominal scale a categorical scale whose possible values are simply in the
forms of names: country of origin, concomitant medications, etc.

nominal variable a variable measured on a nominal scale

nomogram atype of graph used to depict the relationship between (usually)
three variables (Figure 21)

noncentral distribution a variation of the more standard probability dis-
tributions (¢ distribution, F distribution, etc.) useful for calculating
power of significance tests

nonclinical = preclinical

noncompliance the act of not fully complying with a protocol. Often the
term is restricted to whether or not a subject takes the medication as and
when they should but it can be interpreted more widely to any aspect of a
protocol
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noncompliant noninferiovity

Quetelet's index

Height (m)

30 40 50 60 70 80 90 100 110 120
Weight (kg)

Figure 21 Nomogram. For values of height and weight, Quetelet’s index (body-mass
index) can be read off

noncompliant  a subject who does not fully comply with a protocol

nonignorable missing data missing data that indicate something about
the subject because of the fact that the data are missing. For exam-
ple, in an antihypertension study, data may be missing because a pa-
tient died: a death caused by a road traffic accident may be consid-
ered ignorable because it might not be study related but a death caused
by a cardiac arrest would not be ignorable. In this example the term
is partially related to a contrast between adverse events and adverse
reactions

nonignorable missingness a process that produces nonignorable missing
data

noninferiority the state of one treatment being not worse than another, and
possibly better. ‘Not worse’ is usually meant to mean that one treatment
could be a little worse than another, but not by an amount that is of any
clinical significance. = noninferiority margin, equivalence
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noninfeviority mavgin nonpavametric test

noninferiority margin  while noninferiority allows one treatment to be a
little worse than another — but not by an amount that is of any clinical
significance — the noninferiority margin describes how much worse one
can be. That is, it describes the size of effect that is considered of no clinical
relevance. => equivalence margin

noninferiority study a study whose objective is to show that one treatment
‘is not worse than another’. This is subtly different to showing that two
treatments are equivalent (= equivalence study) and obviously different
to trying to show that one treatment is different to another (= difference
study). = superiority study

noninformative censoring censoring in survival studies thatis completely
unrelated to treatment. Essentially the same meaning as nonignorable miss-
ing data in the context of survival studies and censoring

noninformative missing data data that are missing, and the fact that they
are missing tells us nothing about what the data value should be. => missing
completely at random

noninformative missingness the situation where missing data do not tell
us anything about the effect of treatment. ~ missing at random, missing
completely at random

noninformative prior ~ reference prior

noninvasive any medical procedure that is not invasive

nonlinear not in a straight line. <> linear

nonlinear model a model that contains multiplicative or exponential
terms (or other more complex functions), not simply additive terms. <
linear model

nonparametric a branch of statistics that makes few assumptions about
the distributions of data. <> parametric

nonparametric data  strictly, there is no such thing as ‘nonparametric data’.
However, the term is quite commonly used to refer to data that come from
distributions that do not obviously resemble any standard probability dis-
tribution and for which nonparametric methods of analysis need to be
used. <> parametric data

nonparametric method any statistical method for significance testing and
estimation that makes fewer assumptions about the distribution of the data
than do parametric methods. It is widely believed that these methods make
no assumptions at all about the distribution of the data but this is not the
case

nonparametric test a nonparametric statistical significance test. Exam-
ples include the Mann-Whitney U test, the Wilcoxon matched pairs
signed rank test, etc.
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nonvandom normality

nonrandom not random; particularly used to refer to nonrandom samples
and nonrandom treatment allocation

nonrespondent asubject who does not answer a question, possibly because
they refuse to or because they did not attend a study visit and so could not
be asked

nonresponse similar meaning to nonrespondent but also used in a very
different context to describe subjects who do not respond to treatment

nonsense correlation an observed correlation that may be statistically
significant but which does not make any biological or medical sense in
terms of causality

nonsignificant risk study a study of a medical device that poses no impor-
tant risk to the subjects who take part. <> significant risk study

nonzero effect this is usually used to refer to an effect when it needs to be
stressed that an effect does exist. This may be because the effect is very large
or because, despite the effect being very small, it may still be medically or
scientifically important

nonzero probability a phrase usually used simply to emphasize that it is
possible for a particular event to happen

normal a rather dangerous term: it has an everyday use meaning typical
or not unusual; it has a similar meaning in a technical sense of a nor-
mal range (= reference range) for a variable; it also has a highly tech-
nical (statistical) use as in Normal distribution, one of the most basic
ideas in statistics. Because of these diverse uses, it is important to either
avoid its use altogether or to be highly specific. In this book, an upper
case ‘N’ is used for the statistical probability distribution, the Normal
distribution

normal approximation an approximate procedure based on assuming data
come from a Normal distribution

normal curve an informal term used to describe the shape of the curve of
a Normal distribution

Normal distribution the probability distribution that is very commonly
used (either directly or as a basis for further refinements) in statistical sig-
nificance testing, estimation, model building, etc. (Figure 22)

normal limit the upper (or lower) limit of a normal range

normal plot ~ quantile-quantile plot

normal range the usual range within which the values of a variable can be
expected to lie. It usually implies that all subjects within that range will be
healthy. <> reference range

normal test = z test

normality the degree to which a distribution is like a Normal distribution
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notmally distributed nuisance parameter
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Figure 22 Normal distribution. The classic ‘bell shape’ of a Normal distribution with
mean | and standard deviation 1

normally distributed said of a set of data that come from an underlying
Normal distribution

NOS not otherwise specified

not otherwise specified (NOS) in alist of categories (for example, adverse
event terms in the MedDRA dictionary), many terms will have several ‘sub-
terms’. ‘Headache’ may be categorized into ‘cluster headache’, ‘migraine’,
etc. Often an extra category is added so that headache (for example) that
is not better described by one of the sub-categories can be described as
‘Headache — not otherwise specified’

not significant (NS) either an effect that is of no clinical importance
(~ clinically significant) or one that, regardless of its size, is not sta-
tistically significant

notifiable disease a disease that must, by law, be notified to health author-
ities

NS not significant

nuisance parameter in a statistical model, parameters that may be very
important as covariates but which are not of direct interest in the study.
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nuisance vaviable 7way classification

Usually the treatment effect is of most interest; if it turns out that subject’s
age or previous history is predictive of outcome (but equally predictive
within each treatment group) then their parameters would be considered as
nuisance parameters

nuisance variable any variable that is not of primary interest. = nuisance
parameter

null distribution the probability distribution of a variable if the null hy-
pothesis is true

null hypothesis (H,) the assumption, generally made in statistical signif-
icance testing, that there is no difference between groups (in whatever
parameter is being compared). Evidence (in the form of data) is then sought
to refute (or reject) this null hypothesis. <> alternative hypothesis (H)

number needed to harm (NNT(h) or NNT},) strictly this has no meaning —
the term should be ‘number needed to treat (to harm one patient)’. It is meant
as the number of patients that a physician would have to treat with a new
treatment in order to harm (in some predefined sense) one extra subject who
would otherwise not have been harmed. ‘Harm’ may be in the context of a
treatment failure, an adverse reaction, a death, etc. More usually considered
in the context of number needed to treat

number needed to treat (NNT) the number of patients that a physician
would have to treat with a new treatment in order to avoid one event that
would otherwise have occurred with a standard treatment. If the distinction
needs to be made between benefiting patients or harming them, then the
abbreviation NNT(b) (or NNT}) is usually used. <> number needed to
harm

numerator in a fraction, such as '/, or 3/,, the numerator is the number
on the top line of the fraction (in these cases 1 and 3, respectively). <>
denominator

numeric relating to numbers only. <> alphanumeric

numeric variable a variable that is a number. This generally means it is a
continuous variable and not, for example, a likert scale

Nuremberg Code a set of ethical principles about research on humans that
formed the basis of the Declaration of Helsinki

n-way ageneralization of 1-way, 2-way, 3-way, etc. meaning any number of
ways. Used particularly in the sense of n-way analysis of variance, n-way
classification, etc.

n-way analysis of variance a generalization of analysis of variance indi-
cating that many (n) factors are included in the model

n-way classification classification of a continuous variable (usually by a
discrete variable) in several (n) subclasses
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O’Brien and Flemming rule one of the most common stopping rules used
in group sequential studies. = Pocock rule

objective the purpose of a study. It may be described either in very precise
and specific terms or in general terms such as ‘to assess the safety and
efficacy of Drug A’. The term is also used to refer to clear facts rather than
general impressions. For this interpretation <> subjective

objective data data that are usually considered to be measured with high
accuracy and that have low (or negligible) intraobserver variation and
interobserver variation. <> subjective data

objective endpoint an endpoint to a study that is objective data. <> sub-
jective endpoint

objective measurement a measurement of objective data. <> subjective
measurement

objective outcome an outcome that is objective data. <> subjective out-
come

observation usually meaning the data relating to one of the subjects being
studied. However, the term is mostly used in a computing context to mean
the number of rows in a (rectangular) database. Usually this will consist
of one observation (with many variables) per subject; sometimes, if there
is a different number of records per subject, the database may be set out as
one observation per record

observational study a study that has no experimental intervention but just
observes what happens to a group of subjects. = case-control study, cohort
study. <> intervention study

observed cases the subset of subjects in a study for whom we have available
data and do not have missing data. <> complete cases

observed cases analysis a statistical analysis of just the observed cases.
Such analyses can often be biased if subjects have withdrawn from studies
for reasons related to the treatments they have received. <> intention-to-
treat, full analysis set
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observed change Occam’s vazov

observed change the change in a variable that is seen to occur. This is in
contrast to a fitted value from a statistical model

observed data strictly this is synonymous with data but use of the
term ‘observed’ helps to contrast with fitted values from statistical
models

observed difference the difference (in means, proportions, etc.) for a vari-
able that is seen to occur. This is in contrast to a fitted value from a statistical
model. = treatment effect

observed distribution =~ observed frequency distribution

observed effect usually the simple estimate of an effect (difference in
means, difference in proportion, the odds ratio, etc.) that has not been
adjusted to account for any possible covariates

observed frequency the frequency with which a specific variable is seen
to occur. This is in contrast to a fitted value from a statistical model

observed frequency distribution strictly this is synonymous with fre-
quency distribution but use of the term ‘observed’ helps to contrast with
probability distribution

observed mean = sample mean

observed outcome the observed value (usually of categorical data). This
is in contrast to an expected outcome from a statistical model

observed rate the rate at which an event is seen to occur. This is in contrast
to a fitted value from a statistical model

observed relative frequency distribution the observed frequency distri-
bution presented as a relative frequency distribution

observed result any kind of result that is seen to occur. This is in contrast
to any fitted values from statistical models

observed sample size the sample size actually obtained, in contrast to what
was planned

observed treatment difference = observed effect

observed treatment effect =~ observed effect

observed value either the value of a measurement in a single subject or the
number of occurrences of an event that have been observed

observed variance = sample variance

observer bias any bias in measurements introduced by an observer (for ex-
ample digit preference) or caused by making observations (=~ Hawthorne
effect)

observer error any error in measurements made by an observer. = in-
traobserver agreement, interobserver agreement

observer variation => interobserver variation, intraobserver variation

Occam’s razor a philosophical stance which prefers simple explanations
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Ockhom’s vazor omitted covariate

Table 15 Contingency table showing the distribution of treatment response by
treatment group

Treatment A Treatment B
Treatment success 37 19
Treatment failure 13 31
Total 50 50

to more complex alternatives. This is a general principal to adopt in formu-
lating statistical models

Ockham’s razor =~ Occam’s razor

odds the probability of an event occurring divided by the probability of
it not occurring. For example, if one in ten cancer patients are cured by a
drug, then the odds of being cured are stated as 1:9. = rate, risk

odds ratio the ratio of two odds, often used as a summary of the size
of a treatment effect in two-by-two tables. In Table 15, the odds ratio is
calculated as (37 = 13) + (19 = 31) = 4.6. = risk ratio

off label the use of a product to treat a disease for which it does not have a
marketing authorization

off site away from the buildings or facilities where key activities occur.
This may be with reference to study medication being stored at a location
separate from where patients are treated or it may refer to an archive of
data being kept at a location separate from where the main data-processing
activities take place. <> on site

off study refers to clinical activities that may occur concurrently with a
study protocol but which are not included in the protocol, or to procedures
which take place, or medication that is given, after a subject has completed
the protocol. <> on study

off treatment any time (during the course of a study or after a subject has
completed a study) when a subject is not being given treatment (or placebo).
This may be during a run-in period or during a long-term follow-up period.
<> on treatment

ogive a graph of a cumulative frequency distribution (Figure 23)

ointment a vehicle for delivering topical treatment, usually paraffin or
Vaseline based. => cream, gel, lotion. contains a complete list of pharma-
ceutical forms

omitted covariate a covariate that has not been included in a regression
model or analysis of covariance model (either intentionally or inadver-
tently)
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omnibus test one sided

704

601

504

40

304

Cumulative frequency

20

10

Duration of disease (years)

Figure 23 Ogive. A graph of the cumulative number of patients who have suffered
from eczema for less than 1 year (9 patients), less than 2 years (10 patients), less than
3 years (12 patients), ... less than 55 years (all 66 patients)

omnibus test any statistical significance test that involves comparing pa-
rameters (often means or proportions) from more than two groups. It may,
for example, be a test that all the means are equal: in such a case, if the null
hypothesis (of equal means) is rejected we cannot immediately say which
means are different to which others

on site activities that take place (or the availability of study material) at the
site where they are needed. This may relate to medication being on the site
where patients are treated, or to completed case record forms being at the
premises of the data management office. <> off site

onstudy activities that take place as part of a study protocol. <> off study

on treatment any time when a subject is being given a study treatment (or
placebo). <> off treatment

one sided concerned with only one tail of a distribution. < two
sided
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one-sided alternative operation

one-sided alternative the alternative hypothesis that is a one-sided hy-
pothesis. <> two-sided alternative

one-sided hypothesis a hypothesis that allows for the possibility of a dif-
ference in only one direction (for example, Drug A must be better than Drug
B; not that A could be better or worse than B). Such hypotheses are not as
common as two-sided hypotheses

one-sided test any statistical significance test that will accept a one-sided
hypothesis if the null hypothesis is rejected. <> two-sided test

one sample 7 test = single sample 7 test

one tailed = one sided

one-tailed alternative ~ one-sided alternative

one-tailed hypothesis ~ one-sided hypothesis

one-tailed test ~ one-sided test

one-way analysis of variance the simplest form of analysis of variance,
used to compare the means of two (or more) groups in a parallel groups
study but without including any other factors or covariates in the statistical
model

one-way classification data that are grouped by only one categorical vari-
able. Note that the categorical variable may have several levels (= levels
of a factor)

one-way design a study design that involves only a response variable and
one (categorical) covariate

online a computing term meaning that work is being done directly
onto a central computer rather than being temporarily held on a lo-
cal computer before batch processing or being uploaded to the central
computer

online data entry electronic data entry that occurs online. => remote data
entry

open class interval a class interval that either has no lower limit (it is all
values below a certain value) or has no upper limit (it is all values above a
certain value). It is often used with highly skewed data

open label not blind

open label study a study where the treatments are not blinded

open sequential design a sequential study design that does not have any
upper limit to the number of subjects that may be recruited (Figure 24). <>
closed sequential design

opensequential study astudy thatis designed as an open sequential design

open study ~ open label study

open treatment assignment = open label study

operation a surgical procedure, or a mathematical function
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optimal design ovder effect
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Figure 24 Open sequential design. The solid lines indicate stopping boundaries for
declaring a statistically significant difference between treatments A and B. If the broken
boundary is crossed, then the study stops, concluding that no significant difference was
found between the treatments. Potentially, the number of preferences could continue
indefinitely between either the upper solid and broken lines or between the lower solid
and broken lines and no conclusion would ever be reached

optimal design  astudy thatis the best (‘optimal’) for some specific purpose.
Note that it may not be optimal for all purposes. It may be optimal on
statistical grounds or from practical study management grounds

oral assent assent that is given orally. <> written assent. => consent

oral consent consent that is given orally. <> written consent (which is
more common). = assent

order effect a systematic difference between responses to treatments based
on which order they were given in. This can be a problem in crossover
studies — often there may be a better (or worse) response with the first treat-
ment given to each patient, regardless of whether it is the active treatment
or control treatment
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ovder of magnitude ovdeved categovical vaviable

Table 16 Orders of magnitude

Prefix Symbol

yotta- Y 10% 1 000 000 000 000 000 000 000 000
zetta- Z 102! 1 000 000 000 000 000 000 000
exa- E 10'8 1.000 000 000 000 000 000
peta- P 101 1 000 000 000 000 000

tera- T 1012 1 000 000 000 000

giga- G 10° 1 000 000 000

mega- M 100 1 000 000

kilo- K 103 1000

hector- h 102 100

deca- da 10 10

deci- d 107! 0.1

centi- c 1072 0.01

milli- m 1073 0.001

micro- m 10-¢ 0.000 001

nano- n 107° 0.000 000 001

pico- p 10-12 0.000 000 000 001

femto- f 1071 0.000 000 000 000 001

atto- a 10-18 0.000 000 000 000 000 001
zepto- z 102! 0.000 000 000 000 000 000 001
yocta- y 10724 0.000 000 000 000 000 000 000 001

order of magnitude multiples of 10, 100, 1000 and so on (Table 16)

order statistic any one of the centiles

ordered = ascending order, descending order

ordered alternative hypothesis an alternative hypothesis that involves
more than two groups. The simplest example is that of comparing the means
of three groups. The null hypothesis is that ‘all the means are equal’ or,
equivalently, ‘ua = up = uc’; the simplest alternative hypothesis might
be that ‘not all of the means are equal’; an ordered alternative hypothesis
would be that ‘up < ug < uc’

ordered categorical data data that are measured on a categorical scale but
where the categories have a natural ordering, for example mild, moderate
and severe. = likert scale

ordered categorical scale the scale on which ordered categorical data are
measured

ordered categorical variable a variable that yields ordered categorical
data
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ovdeved data outcome

ordered data data that are measured on an ordered scale

ordered logistic regression an extension of the methods of logistic re-
gression where the response variable is ordered categorical, instead of
binary. = polytomous regression

ordered scale ameasurement scale that is ordered. This includes ordinal
scales, ordered categorical scales, interval scales

ordinal data data that are simply ordinal numbers

ordinal number the numerical position (first, second, third, etc.) in a set of
ordered data

ordinal scale the scale on which ordinal data are measured

ordinal variable a variable that yields ordinal data

ordinary least squares =~ least squares

ordinate = y axis. <> abscissa (or x axis)

orientation layout, generally of paper in the form of either landscape or
portrait

origin the point of zero on a graph, usually where x =0andy =0

original data =~ source data

original document the top copy (not photocopies, etc.) of a document. =
source data

original record =~ source data

orphan drug a treatment licensed for treating a very rare and serious/life-
threatening disease. The exact definition of ‘rare’ various by region/county
but is of the order of 1 case per 10 000 subjects. => orphan indication

orphan indication the precise indication for which an orphan drug is
licensed. Some treatments may be licensed for common diseases as well as
rare ones — such a treatment would only have the rare disease listed as an
orphan indication, or it might only be described as an orphan drug for the
rare disease, not the more common one

orthogonal when two ideas, measurements, estimates, etc. are at right an-
gles to each other, implying that they are also independent of each other

orthogonal contrasts two (or more) contrasts that are independent of each
other

Ottawa statement a consensus statement encouraging the registration of
all trials before they are started and detailing how they should be described.
= publication bias

outcome usually the primary variable of a study. Although an out-
come would generally be an event (* outcome event), the term is fre-
quently used to refer to the primary variable whatever the measurement
scale
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outcome event over-the-counter drug

outcome event the primary variable of a study, specifically when that
variable is binary. <> outcome measure

outcome measure the primary variable of a study, usually restricted to
the case when that variable is continuous. <> outcome event

outcome variable the variable that defines the outcome for a study

outcomes research methods of trying to answer research questions that do
not involve intervention studies but which analyse databases and attempt
to control for all possible confounding factors by complex statistical mod-
elling. Itis a cheaper, quicker and relatively easier way to answer a question
than doing a clinical trial and so presents clear advantages over trials (which
are often expensive and time consuming). However, much of the rigour and
control of bias gained from clinical trials may be lost

outlier a data value that does not seem to be true, given all the other data
values, usually because it is very extreme (either too large or too small).
< inlier

outpatient a patient who is not kept in hospital overnight. Note that treat-
ment may still be given in the hospital. <> inpatient

outpatient study a study of outpatients

over represent when there is a higher proportion of some subgroup in a
sample than there is in the population. Sometimes this may be desirable.
The proportion of subjects with mild, moderate and severe symptoms may
intentionally be kept equal in a sample, even though they are not equal in
the population. <> under represent. = sample demographic fraction

overall survival = survival but specifically meaning until death (not to
some other event)

overmatch in matched studies, cases and controls might be matched for
as many variables as is reasonably possible. If, however, the exposure
variable is also matched between the groups then no difference between
the groups will be found. This is called overmatching and is arisk in complex
epidemiological studies where the variable causing the cases is not known

over-running aproblem that occurs when interim analyses are carried out
while subjects are still being recruited to a study and follow-up is ongoing.
By the time the interim analysis has been completed and the results known,
more data have accumulated from more patients. These extra data might
change the study results. This problem is referred to as over-running

over-running patients the additional subjects who are recruited to a study
while an interim analysis is being carried out. = over-running

over-the-counter drug products that can be purchased without needing a
doctor’s prescription. <> prescription only medicine
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overview overview

overview to look at data from various sources, considering them as a whole
and drawing a conclusion. <> meta-analysis that involves more formal
assessments of the completeness of the data and more formal statistical
methods for combining them. Overviews and meta-analysis are very im-
portant methods for synthesizing data
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package sce computer package, package insert

package insert ~ patient information leaflet

page orientation = orientation

pair two items. Usually this means the same variable measured on two simi-
lar subjects or the same variable measured on one subject on two occasions.
It can sometimes refer to two independent items that are brought together
in some way (* pairwise comparisons for an example). = matched pair

pair matching ~ pairwise matching

paired comparison a comparison that is made on paired data (not on
independent groups). <> pairwise comparisons

paired data the same variable measured on two similar subjects or the same
variable measured on one subject on two occasions

paired design a study design that involves taking paired observations and
usually makes treatment comparisons using paired comparisons, often
(but not necessarily) in the form of a crossover design

paired observations two observations that are related to each other, either
as two observations from the same subject at different times (or on different
sites on the body) or as one observation from each of two matched subjects
in a paired design

paired sample a sample of paired observations

paired ¢ test  a statistical significance test testing the null hypothesis that
the mean difference in a population (from which a sample of paired data
has been taken) is equal to some particular value. Usually it compares the
mean difference with zero. <> independent samples ¢ test

pairwise relating to pairs

pairwise comparisons in a study where more than two groups are being
compared, the term refers to each of the possible pairs of treatments that
can be compared. For example, when there are three groups (A, B, C) there
are three possible pairwise comparisons: A and B, A and C, and B and C.
= multiple comparison method

pairwise matching matching a pair of subjects
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palliative cave parametric method

palliative care care for the whole patient, rather than treatment of specific
symptoms. Examples include supportive care in the form of good communi-
cation, sympathy, understanding, empathy, etc. towards patients (and their
relatives)

pandemic occurring over a large geographic area. <> endemic

paperless using no paper; as in ‘paperless case record form’ (where data
are entered directly onto a computer without being transcribed onto paper
first)

parallel side by side; not crossing over

parallel assay a dose finding study where the activity of a new product is
compared with the activity of a standard drug

parallel control the control group in a parallel group study

parallel dose design a parallel group study where the different groups of
subjects receive different doses of the same drug

parallel group design the most common design for clinical trials, whereby
subjects are allocated to receive one of several treatments (or treatment
regimens). All subjects are independently allocated to one of the treatment
groups. No subjects receive more than one of the treatments. <> crossover
design

parallel group study a study designed as a parallel group design

parallel study = parallel group study

parallel track occurring at the same time but independently. For example,
two studies that are being conducted at the same time but independently of
each other

parameter the true (but often unknown) value of some characteristic of
a population. A simple example is the mean age of a population. Other
examples include variances, minimum values and medians. Parameters
are usually denoted by Greek letters (for example, o2 for the variance)
and are estimated by sample statistics that are usually denoted by Ro-
man letters (for example, s> for the variance). The most common param-
eter that we wish to estimate in clinical trials is the size of the treatment
effect

parameter estimate the estimate (based on data) of a parameter

parametric data as with nonparametric data, this term has no real mean-
ing but it is quite commonly used to refer to data that come from some
recognizable probability distribution and for which parametric meth-
ods of analysis can be used

parametric method statistical methods that make specific assumptions
about the distributions of data. Examples include the ¢ test, correlation
and regression. <> nonparametric method

146



parametvic test pactition

parametric test any statistical significance test that uses parametric meth-
ods. Examples include the ¢ test and the F test

parent this term is used in the obvious way referring to mothers and fathers
of children. It is also sometimes used in decision trees and mathematical
models. In decision trees, it refers to a node from which branches come;
in mathematical models it sometimes refers to a broad set of models from
which other, simpler, models can be formulated. These are the most com-
mon uses but the term is sometimes used in any context where a hierarchy
exists

parent drug the basic form of a drug from which various alternative mod-
ifications are available. = metabolite

parsimony the concept of simplicity being preferred over complexity. With
particular reference to statistical models, models with few parameters
are generally preferred over those with many parameters. = Occam’s
razor

partial agonist while an agonist is a drug that enhances or activates the
effect of a natural body chemical or of another drug; a partial agonist also
does this, but to a lesser (or partial) degree. <> partial antagonist

partial antagonist an antagonist is a drug that prevents or reverses the
effect of a natural body chemical or of another drug; a partial antagonist
does this to a lesser extent. <>> partial agonist

partial response in cancer studies, this is one of the RECIST criteria;
generally regarded as a decrease in tumour size of at least 50%. => complete
response, stable disease, progression

partially balanced block a block of treatments that is balanced for some
comparisons but not for others. For example, a block containing two as-
signments to Treatment A, two to Treatment B and three to Treatment C is
only partially balanced

partially balanced design a study design that uses partially balanced
blocks of treatments

partially confounded the situation where two estimates are not completely
confounded but where some information in one estimate is not independent
of another. This is very common in unbalanced designs and when using
analysis of covariance

participant someone who takes part (usually in a study). It usually refers
to the patients (or subjects), rather than the investigators

partition to split up. The term is most usually used when trying to de-
cide if relationships (for example, dose response relationships) are linear
or quadratic. In this instance, we often refer to partitioning the sums of
squares into the linear and quadratic components
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patent patient monitoring

patent the process of registering, or the documents confirming, ownership
of an invention (such as a new drug), thus protecting that invention from
being copied

pathogen a microbiological organism that is capable of causing disease

pathogenesis the cause and subsequent development of a disease

pathology the science of the causes of disease

patient  asubject who has adisease or other illness. Note that the requirement
to have a disease or other illness differentiates ‘patient’ from the broader
term ‘subject’. Note also that ‘volunteer’ is not a good choice of word
when describing those who take part in studies because healthy subjects
and diseased patients should all be taking part voluntarily

patient accountability the details about which subjects have attended
which visits, where they might have withdrawn from the study and for
what reasons

patient accrual ~ patient enrolment

patient chart any kind of chart or graph on which a patient’s data are plotted

patient compliance the degree to which an individual patient complies
with the study protocol as a whole, or specifically complies with taking the
appropriate medication

patient contact any type of meeting between a patient and a health worker.
The contact may be face to face, by telephone, by letter, etc.

patient enrolment the process of recruiting patients into a study

patient enrolment period the time period during which patients are en-
rolled into a study

patient follow-up the process of observing a patient over time, after they
have been given study medication. => follow-up data, follow-up period,
follow-up visit

patient home visit a visit (usually by a study nurse or an investigator) to a
patient, in the patient’s home

patientid = subject id

patient identification number =~ subject identification number

patient information booklet a small booklet given to subjects, before they
agree to take part in a study, to give them information about the study to
help them decide if they are prepared to volunteer

patient information leaflet (PIL) the information (in the form of a leaflet
or piece of paper) intended for a patient to read, which tells them about the
medicine they are taking. <> summary of product characteristics

patient information sheet =~ patient information leaflet

patient monitoring observation of a patient to ensure safety (primarily) and
sometimes to record efficacy data
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patient population per cent

patient population the entire (theoretical) population of patients that could
be recruited into a study. The term is also used to refer to the different analy-
sis populations (intention-to-treat population, per protocol population,
safety population, etc.)

patient record the data referring to a single patient

patient recruitment ~ patient enrolment

patient reported outcome (PRO) any measurement that only the patient
can report. Examples include pain measured on a visual analogue scale,
quality of life, etc.

patient reported outcome study a study where the primary efficacy mea-
sure is a patient reported outcome

patient’s global impression (PGI) a rating scale completed by the pa-
tient giving an overall assessment of their condition. <> clinical global
impression

pay journal a journal for which the cost of publication has to be met (fully
or partially) by the authors of the manuscripts. Peer review may, or may
not, also be required. <> peer review journal

PD pharmacodynamics

peak any area on a graph that shows a rise and subsequent fall

peak value the maximum value from a set of related data. Usually it is from
data that are all from one subject

Pearson chi-squared statistic = chi-squared statistic. The term is often
prefixed with ‘Pearson’ to distinguish it from other forms of statistical
significance tests that also use the chi-squared distribution

Pearson product-moment correlation coefficient = correlation coeffi-
cient

Pearson residual residuals in contingency tables (and in logistic regres-
sion models). Each residual is calculated as the difference between the
observed value and expected value, divided by the square root of the
expected value

peer a colleague or other person who is considered an equal in scientific
merit and experience

peer review when an independent scientist of similar standing and expe-
rience to the first reviews a manuscript or other documents or working
practices and makes comments. = expert review

peer review journal a journal that sends submitted manuscripts for peer
review. It is usually assumed that there is no charge for publishing an
accepted manuscript. <> pay journal

per cent of 100. For example, the phrase ‘37% of patients responded to
treatment’ means that ‘of every 100 patients given treatment, 37 responded’
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per cent diffevence index peviod prevalence

per cent difference index the difference between two percentages. => per-
centage point

per comparison error rate =~ comparisonwise error rate

per experiment error rate =~ experimentwise error rate

per protocol analysis the analysis of study data that includes only those
subjects from the full analysis set who adequately comply with the study
protocol. <> intention-to-treat

per protocol population the subset of subjects recruited into a study who
are included in the per protocol analysis

per protocol set usually a subset of all the subjects randomized into a
trial. It is just those subjects who completed the study according to the
procedures set out in the protocol. Subjects who missed some assessments
or had excessive amounts of missing data or who did not take all their
medication, as intended, are often excluded from this set of patients. <>
full analysis set

per unit cost the extra cost incurred (per person treated, per bottle manu-
factured, etc.) It does not include basic set-up costs. <> fixed cost

percentage point the term is often used in a similar way to per cent differ-
ence index: when considering a change from, for example, 20% to 30%,
this can be described as a ‘50% increase’ or a ‘difference of 10 percentage
points’

percentile ~ centile

percentile-percentile plot =~ quantile-quantile plot

performance measure any measurement of how well a person or group
of people carried out a particular task; or a measurement of how well an
experiment or measuring instrument does what it is intended to do

performance monitoring the process of reviewing performance (that is,
how well a task is being done), with a view to making improvements, if
necessary. The term can equally well apply to reviewing the performance
of people or machines

performance status a measure of the health and disease status of subjects.
It ranges from grade O (fully active) to grade 4 (completely disabled) and 5
(dead)

period an interval of time. In the specific context of crossover studies, the
term refers to the intervals of time when a subject is given the first treatment
(period 1), when they are given the second treatment (period 2), etc.

period effect any systematic difference in response between two periods.
Most commonly used in the context of crossover studies. = order effect

period prevalence the prevalence (number of cases) of an event during a
specified period of time. <> point prevalence

150



peviodic safety update veport pharmaceutical company

periodic safety update report (PSUR) aregular report sent to a regulatory
authority with details of all adverse events reported for a product

peripheral of secondary importance. In computer terms, it refers to any
additional piece of hardware that can be added to a computer (keyboard,
image scanners, printers, etc.)

permutation any ordering of a given fixed set of objects (for example,
treatments or data values)

permutation test =~ nonparametric test

permute to rearrange a set of objects (such as treatments or data values) to
form a new permutation. => randomize

permuted block =~ randomized block

personal data data about individual people. Often it is restricted to data
that may be considered as of a sensitive nature (medical history, sexual
behaviour, substance abuse, etc.)

personal probability in Bayesian statistics, this is one person’s prior
probability of an event. It is sometimes called a ‘personal probability’
to emphasize that different people may legitimately have different prior
probabilities for the same event, so the prior probability is of a ‘personal’
nature

personalized treatment a potentially different treatment for the same con-
dition for every individual. At the simplest level, personalized treatment
might mean slightly different doses or dose regimens for different patients.
At a more complex level it may mean different combinations of treatments
(possible at different doses). At a more extreme level, it may mean different
formulations of treatment, according to individual needs

person-time see person-year as an example. “Time’ can be any chosen
units

person-year when many people have been exposed to an intervention for
varying lengths of time, the total time of exposure for all people can be
calculated and expressed as if it were one individual exposed for this total
length of time. For example, two people each exposed for 6 months would
equate to one person-year; one person exposed for 12 months and another
with zero exposure would also equate to a total exposure of one person-year

pessary asuppository inserted into the vagina. A complete list of different
pharmaceutical forms is given in Appendix 2

PGI physician’s global impression (for which, see clinical global impres-
sion) or patient’s global impression

pharmaceutical relating to drugs. <> biologic, phytomedicine

pharmaceutical company a commercial organization that researches, de-
velops, manufactures and markets drugs <> biotechnology company
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pharmaceutical industry pharmacovigilance

pharmaceutical industry pharmaceutical companies and other support
companies involved in the research, development, manufacture and mar-
keting of drugs <> biotechnology industry

pharmaceutical form the way in which the manufacturing of a product is
finished. Examples of different pharmaceutical forms include tablet, cap-
sule, liquid for infusion, cream, ointment, etc. A complete list is given in
Appendix 2

pharmacist a person qualified to prepare, safely store and dispense drugs

pharmacodynamic study a study whose primary objectives are to study
the pharmacodynamics of a product

pharmacodynamics (PD) broadly, the action of a drug on the physiology
of the body. <> pharmacokinetics

pharmacoeconomic study a study whose primary objectives are to study
the pharmacoeconomics of a product

pharmacoeconomics the study of economic implications of drug usage.
This can be used, for example, to try to justify use of drugs as an economic
benefit or to evaluate the cost associated with a patient having a disease
compared with the cost needed to treat the patient

pharmacoepidemiology the study of drug usage and results (positive and
negative) in broad populations with a view to a better understanding of
beneficial drug usage. = epidemiology, outcomes research, pharma-
covigilance

pharmacogenetic study a study whose primary objectives are to study the
pharmacogentics of a product

pharmacogenetics the study of how drugs affect the genetic makeup of the
body

pharmacokinetic study astudy whose primary objectives are to study the
pharmacokinetics of a product

pharmacokinetic/pharmacodynamic study (PK/PD study) a study
whose primary objectives are to study either the pharmacodynamics and
pharmacokinetics of a product, or their joint relationship

pharmacokinetics (PK) broadly, the action of the body on a drug. Pharma-
cokinetics includes the study of the rate of absorption and distribution of
products into and around the blood stream, and the rate (and methods) of
elimination of drug from the body. <> pharmacodynamics

pharmacology the study of drugs (including mechanism of action, uses,
benefits, harmful effects)

pharmacometrics the science of measurement in pharmacology

pharmacovigilance the science, study and monitoring of adverse events
(presumed to be related to drug usage) in broad populations
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pharmacy phlebotomy

pharmacy a place where drugs are stored in secure conditions and under
the control of a pharmacist

phase different stages of drug development and testing (=~ Phase I, IL, III,
IV study) or, used on its own, to denote different stages within a study. In
this latter case ~ phase of study

Phase I study the earliest types of studies that are carried out in humans.
They are typically done using small numbers (often less than 20) of healthy
subjects and usually are to investigate pharmacodynamics, pharmacoki-
netics and toxicity

Phase Il study studies carried out in patients, usually to find the best dose of
drug and to investigate safety. This term is sometime split into the subgroups
Phase Ila studies and Phase IIb studies

Phase Ilastudy of a set of Phase II studies, the earlier ones (often on fewer
patients) are sometimes referred to as Phase Ila. <> Phase IIb study

Phase IIb study of a set of Phase II studies, the later ones are sometimes
referred to as Phase IIb. <> Phase Ila study

Phase III study generally these are major studies aimed at conclusively
demonstrating efficacy. They are sometimes called confirmatory stud-
ies and (in the context of pharmaceutical companies) typically are the
studies on which registration of a new product will be based. They
are sometimes split into so-called Phase IIla studies and Phase IIIb
studies

Phase Illa study this term is not often used; the term Phase III study is
usually adequate. When it is used, it refers to the earlier of possibly many
Phase 11 studies. <> Phase I1Ib study

Phase IIIb study when a product already has a marketing authorization
but the indication is being expanded, new Phase III studies are needed to
demonstrate efficacy and safety in the new indication. Since the Phase 111
studies in the drug’s development have already been completed, these new
studies are sometimes referred to as Phase I1Ib

Phase IV study these are studies carried out after registration of a product.
They are often for marketing purposes or to gain broader experience with
using the new product. => post-marketing surveillance study, seeding
study

phase of study denotes different stages within a study. For example, a study
may have a washout period, treatment period, follow-up period, etc.;
each of these could be referred to as a phase rather than a ‘period’

phenotype the particular observable characteristics of different individuals
who all have the same genotype

phlebotomy the taking of blood
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physician placebo group

physician a medically qualified person who can treat patients. = investi-
gator

physician’s brochure = investigator’s brochure

physiology the study of the functioning of the body and body systems

phytomedicine a drug developed from plants. <> biologic, pharmaceuti-
cal

pi (;r) a mathematical constant. It is the ratio of the circumference of a
circle to its diameter although it has many uses in mathematics and statistics
beyond this. Its approximate value is 3.141 59

pie chart a circular graph used for showing percentages. Schematically it
resembles a pie (or a cake) with slices cut out; each slice being proportional
(in area) to the proportion of data being represented (Figure 25). <> stacked
bar chart

PIL patient information leaflet

pilot ~ pilot study

pilot study a small study for helping to design a further study. The main
uses of pilot studies are to test practical arrangements (for example, how
long do various activities take? is it possible to do all the things we want
t0?), to test questionnaires (do the subjects understand the questions in the
way we intended?) and to investigate variability in data. = internal pilot
study

pilot test usually an informal type of pilot study

pivotal something on which a major decision (possibly to continue or cease
developing a compound) will depend

pivotal study astudy that is pivetal. It may be pivotal for internal company
use or for regulatory use. In the latter case, = confirmatory study

PK pharmacokinetics

PK/PD study pharmacokinetic/pharmacodynamic study

placebo an inert substance usually prepared to look, smell, taste, etc. as
similar to the active product being investigated in a study as possible. In
some situations, the term vehicle is used instead. <> nocebo. => blinding

placebo control giving placebo to a control group of subjects

placebo controlled =~ placebo controlled study

placebo controlled study a description of a study that implies there is a
control group who receive placebo

placebo effect a nonspecific term used to encompass any (usually benefi-
cial) changes that occur within a group ‘treated” with placebo. <> nocebo
effect. o effect, treatment effect

placebo group the group of subjects assigned to receive placebo. <> treat-
ment group
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placebo lead-in peviod placebo washout

Centre 3
107
Centre 4
30
Centre 1
53
Centre 2
60

Figure25 Pie chart. The proportion of patients recruited by each of four study centres
is represented. In this example, the actual number of patients recruited at each centre is
also indicated

placebo lead-in period = placebo run-in period

placebo period a period within a study where subjects are given placebo.
= placebo run-in period, placebo washout period

placebo run-in period a run-in period where all subjects are given
placebo. = placebo washout period

placebo subject a subject who has been allocated to receive placebo

placebo treatment an alternative term simply for placebo. Strictly, placebo
is not a ‘treatment’ but the term is still commonly used

placebo washout giving subjects placebo when the purpose is to allow any
other medication that may be in the body to be eliminated. This may be at
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placebo washout period point prevalence

the beginning of a study (=~ placebo run-in period) or between periods in
a crossover study

placebo washout period the time during which placebo washout takes
place

plagiarism the act of copying someone else’s ideas or work without ade-
quately acknowledging them

plagiarize to extensively copy someone else’s ideas or work without ade-
quately acknowledging them

plasma the liquid part of blood. => serum

plausibility check an edit check to test if data items appear plausible. This
may be based on a simple range check or may be a more complex consis-
tency check. Note that data that pass a plausibility check may still not be
correct

play-the-winner rule a method of assigning treatment to subjects. When
the response is binary, the next subject will be given the same treatment
as the last subject, if the last subject showed a positive response. However,
if the last subject showed a negative response, then the next subject will be
given the alternative treatment

play-the-winner treatment assignment a method of treatment assignment
that uses a play-the-winner rule. It is a method of response-adaptive
randomization

plot a graph; or to draw a graph

plus and minus ~ plus or minus. Note the distinction between ‘and’ and
‘or’ is poorly used.

plus infinity  the term infinity strictly means plus infinity but in some situ-
ations it is helpful to distinguish from minus infinity

plus or minus (£) a term used to describe a range of values, often in the
context of a confidence interval. For example, if the percentage of sub-
jects responding to a treatment was 35% and two standard errors for this
response rate equalled 5%, then the estimate might be described as ‘35%,
plus or minus 5%’. The term is often (badly and ambiguously) used to refer
to either the standard deviation or the standard error of an estimate

Pocock rule one of the well-known but lesser used stopping rules in group
sequential studies. = O’Brien and Flemming rule

point estimate a single value of an estimate of a parameter. <> interval
estimate

point estimation the process of determining a point estimate. <> interval
estimation

point prevalence the prevalence (number of cases) of an event at a partic-
ular moment in time. <> period prevalence
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poison population mean

poison any substance that can cause damage or injury to the body (including
one which may cause death)

Poisson data  data that come from a Poisson distribution

Poisson distribution the probability distribution for the number of inde-
pendent events that occur in a fixed period of time

Poisson process any process (biological, mechanical, etc.) that results in
data from a Poisson distribution

Poisson variable a variable from a Poisson distribution

polychotomous data categorical data where there are more than two cat-
egories but where there is no natural ordering to the categories. <> ordinal
data

polychotomous variable =~ unordered categorical variable

polygon any shape whose corners are joined by straight lines. => frequency
polygon

polynomial referring to powers of a variable, for example x?, x*, x~

polynomial regression the use of polynomials as predictor variables in a
regression model

polytomous regression an extension of the methods of logistic regression
where the response variable is unordered categorical data, instead of
binary data. = ordered logistic regression

POM prescription only medicine

pool to gather together from different sources

pooled estimate an estimate of a parameter that uses information from
different sources (often different groups of subjects or different studies).
It is quite common to use a pooled estimate of variance in analysis of
variance, 7 tests, etc.

poor metabolizer someone who absorbs into their blood only small
amounts of drug, or who absorbs drug much more slowly than most other
people. <> good metabolizer => pharmacokinetics.

population the entire group of subjects who could (in theory) be included in
a sample. Often the population cannot be exactly defined since it consists of
an infinite number of people, but it can be defined in a theoretical way (such
as ‘all people with raised systolic blood pressure’). = finite population

population controls a control group that is not chosen by randomization
but that is simply the general population of nontreated patients. => historical
control, concurrent control

population demographic fraction the proportion of the population with
some particular demographic variable. <> sample demographic fraction

population mean the (unknown) value of the mean of a variable in an entire
population, usually denoted . <> sample mean

5.1
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population pavameter post hoc analysis

population parameter ~ parameter

population pharmacokinetics the extrapolation of pharmacokinetic
data from individuals with different demographic characteristics to pre-
dict how different people will absorb and eliminate drug into, and out of,
their bodies

population standard deviation the (unknown) value of the standard de-
viation of a variable in an entire population, usually denoted o. <> sample
standard deviation

population variance the (unknown) value of the variance of a variable in
an entire population, usually denoted o2. <> sample variance

portrait apagelayout thatis higher than itis wide, as in how (most) portrait
pictures would be viewed. Portrait A4 paper is 210 mm wide and 297 mm
high. <> landscape

positive control ~ active control

positive correlation correlation between two variables such that, as one
increases, the other also tends to increase. <> negative correlation

positive effect often used as a synonym simply for effect. Sometimes used
to refer to any beneficial effect

positive predictive value in a diagnostic test, the probability that a person
with a positive result does actually have the disease (a correct result). <>
negative predictive value. = sensitivity, specificity

positive relationship an informal term for positive correlation. <> nega-
tive relationship

positive response  a beneficial response to treatment. <> negative response

positive result a result greater than zero. The result of a positive study. <>
negative result

positive skew describes a distribution that has a long right-hand tail so
that the bulk of the values are at the lower end of the scale. <> negative
skew

positive study a study that rejects the null hypothesis or otherwise suc-
cessfully fulfils its objectives. <> negative study

positive treatment effect any desirable treatment effect. <> negative
treatment effect

posology the complete description of dose of a product, including amount
of drug to take, when to take it, how to take it, whether with or without
food, etc.

post hoc  to decide on some action after some other event has occurred. <>
a priori, prespecify

post hoc analysis any analysis where the decision to do that analysis is
taken after seeing other results from the study. The term is also used to
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post hoc comparison postrandomization

describe any decisions about analyses that are taken after the blind has been
broken. <> prespecified analysis. => post hoc comparison

post hoc comparison a comparison (usually in the form of a statistical sig-
nificance test) that it was decided to make after the data have initially been
analysed. Such analyses are generally considered to give less convincing
evidence than a prespecified comparison. => post hoc analysis

post hoc logic  a seemingly logical argument connecting a series of events
but one proposed after seeing the events. It is often the case that the ‘logical’
sequence might not have been predictable in advance and generally has less
credibility than if it had been

post-marketing study any study carried out after a product has been li-
censed and marketed. This could include new studies (often Phase IIIb
studies) to investigate new indications. However, the term is usually
restricted to further studies in the same licensed indication. = post-
marketing surveillance study

post-marketing surveillance monitoring of the use of and response to prod-
ucts after they have been marketed

post-marketing surveillance study a study of a product after it has been
marketed but usually taken as being within its marketing authorization.
It is a Phase IV study rather than a Phase IIIb study. = seeding study

post-trial follow-up any follow-up period after a study has been completed.
Whether such follow-up is strictly within the realms of a study protocol,
or not, is sometimes unclear. The term is generally used to describe a less
formal follow-up of patients than would routinely be done within a well-
defined study protocol

postassignment anything that occurs after subjects have been assigned
(~ allocate) to their treatment regimen. => postrandomization

posterior an abbreviation for posterior distribution, posterior odds or
posterior probability. <> prior

posterior belief a term used in a similarly informal way to posterior

posterior distribution in Bayesian statistics, this is the probability dis-
tribution of a parameter after combining the prior distribution with the
data

posterior odds in Bayesian statistics, this is the odds for a parameter after
combining the prior odds with the data

posterior probability in Bayesian statistics, this is the probability of a
parameter taking a particular value after combining the prior probability
with the data

postrandomization anything that occurs after subjects have been random-
ized to their treatment regimen. <> prerandomization
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postrandomization follow-up visit preclinical vesearch

postrandomization follow-up visit any visit that occurs after randomiza-
tion. <> prerandomization visit

poststratification the practice of combining data (usually measured on a
continuous scale) into categories (such as age groups) to form strata.
The data are then generally analysed or presented according to these
strata

posttest distribution = posterior distribution

posttest odds ~ posterior odds

posttest probability = posterior probability

posttreatment follow-up any follow-up that occurs after treatment has been
given. The term is usually meant to apply after treatment has been stopped

posttreatment follow-up period the time period during which posttreat-
ment follow-up occurs

postulate to suggest something, such as an hypothesis

potency the strength or concentration of a drug

potent a drug that has high potency. It is one that has its effects (positive
or negative) at very low doses

potential bias  bias that may occur but which is not a certainty. Often it is
not known if any bias has occurred (or will occur) and so any potential bias
is important because (although it cannot be demonstrated to have occurred)
it cannot be demonstrated not to have occurred

power in statistical significance tests, the probability that the null hypoth-
esis will be rejected if it is not true. Also referred to as Type II error. <>
significance level or Type I error

power transformation a transformation of the form y = x*. => exponential
growth, polynomial

PP per protocol

practical significance = clinical significance

pragmatic being practical and not idealistic

pragmatic study a study that aims to answer the question of whether or not
a treatment works in practice, rather than whether it works in some ideal set
of circumstances (for which, ~ explanatory study). => intention-to-treat

preassignment anything that occurs before subjects have been assigned to
their treatment regimen

precise the extent to which replicated measurements agree with one another.
<> accurate. = intraobserver agreement

precision the specification of how precise a measurement is

preclinical anything that occurs before drugs in development begin to be
tested in humans (before the clinical work begins)

preclinical research any form of research that is preclinical
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preclinical study predictor vaviable
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Figure 26 Prediction interval. The regression line predicting systolic blood pressure
from weight is subject to uncertainty. The broken lines are a type of ‘confidence interval’
for predicting an individual’s blood pressure, given knowledge of their weight. Note
that it is much wider than a true confidence interval that would show the mean blood
pressure for patients of a given weight

preclinical study a study that is preclinical. This often implies that it is
conducted in animals

predicted value = fitted value

prediction interval a range of values that are considered likely for any in-
dividual to take for a particular parameter. Prediction intervals are usually
based on regression models from past data (Figure 26). <> confidence
interval. = reference range

prediction limit the value at the lower or upper end of a prediction interval.
<> confidence limit

predictive value see negative predictive value, positive predictive value

predictor variable =~ covariate. <> outcome variable
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preference designs prespecified analysis

preference designs types of study design where an option exists for pa-
tients to receive the treatment of their own choice (their own preference)
or to be randomized to one or other of the treatments being studied. Exam-
ples include Wennberg’s design and Zelen’s randomized consent design,
Zelen’s double consent design

preferred term (PT) the second lowest level of terms in the MedDRA
dictionary. There are approximately 16 000 terms at this level. => high
level term, high level group term, lowest level term, system organ class

pre-filled syringe a syringe that is filled with drug product to be injected.
Any particular patient may not require the full dose in the syringe but the
term contrasts with a product that is individually made up to the required
volume in a syringe for each patient

premature stopping stopping recruitment to a study before the total
planned sample size has been reached. This can occur either formally, in
the context of sequential studies and group sequential studies, or less for-
mally. Possible reasons for premature stopping include sufficient evidence
of a treatment effect, sufficient evidence of no treatment effect, excess cost,
slow recruitment, results of other studies being published

preparation ~ product

prerandomization anything that occurs before subjects have been random-
ized to their treatment regimen

prerandomization visit any visit that subjects attend before they have been
randomized

prescribe to give instructions or authorize a medical treatment to be given
to a patient

prescription the written documentation giving details of what a physician
has prescribed for a patient

prescription drug = prescription only medicine

prescription event monitoring aprocess of keeping records of the numbers
of prescriptions issued for a product and the number of adverse events
subsequently recorded. = post-marketing surveillance

prescription only medicine (POM) a product that can be obtained only
with a doctor’s prescription. <> over-the-counter drug

presentation the way in which a product is manufactured for patients to use.
Common presentations are tablet, capsule, suspension, pessary, trans-
dermal patch, etc. Appendix 2 contains a complete list of pharmaceutical
forms

prespecified analysis any analysis (but in particular related to a statistical
significance test) that it was agreed would be carried out before the data
were collected (or before the blind was broken). <> post hoc analysis
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prespecify primary outcome

prespecify to agree to some action in advance of some other event taking
place (this usually relates to the choice of statistical analysis)

pretest distribution = prior distribution

pretest odds ~ prior odds

pretest probability ~ prior probability

pretesting the process of using a statistical significance test to help de-
cide what further analyses of data should be conducted. Examples include
stepwise regression

pretreatment examination any examination of a subject before treatment
is given

prevalence the total number of people in a population with a given disease.
= point prevalence, period prevalence. <> incidence

prevalence rate the proportion of people in a population with a given
disease. <> incidence rate

prevention study astudy aimed at determining if the incidence of a disease
can be reduced by preventing people getting the disease. = screening
study, vaccine study

preventive medicine that area of medicine concerned with preventing dis-
ease occurring (generally by promoting a healthier lifestyle or healthier
living/working environment), rather than by curing illness

preventive treatment a treatment used to prevent disease rather than to
treat it. Some drugs can be used for both prevention and treatment, often at
different doses

primary of first importance. <> secondary

primary analysis the mostimportant analysis in a study. Usually an analysis
of the primary endpoint and the analysis on which the conclusions of the
study most heavily rely. <> secondary analysis

primary care the initial care given to a patient immediately after diagnosis.
<> secondary care, tertiary care

primary care centre the place where primary care is administered. <>
secondary care centre, tertiary care centre

primary care study astudy carried out on patients with diseases that would
generally be treated at a primary care centre. <> secondary care study

primary data the most important data for the primary analysis. Also used
as a synonym for source data. <> secondary data

primary endpoint the most important endpoint in a study, providing the
primary data. <> secondary endpoint. => co-primary endpoints

primary objective the most important objective of a study. <> secondary
objective

primary outcome = primary endpoint
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primary prevention probable evvor

primary prevention prevention (of disease) at the source where it is likely
to be contracted. <> secondary prevention

primary prevention study ~ prevention study

primary result the most important result of a study. <3> secondary result

primary variable the most important variable in a study, used in the pri-
mary analysis to assess the primary objective

principal investigator the investigator who takes overall responsibility for
a study (although not responsibility for the well-being of patients who are
treated by other investigators taking part in the study). => subinvestigator

prior an abbreviation for prior distribution, prior odds or prior proba-
bility. <> posterior

prior belief a term used in a similarly informal way to prior

prior distribution in Bayesian statistics, this is the probability distri-
bution of a parameter before combining it with the data to obtain the
posterior distribution

prior odds in Bayesian statistics, this is the odds of a parameter before
combining it with the data to obtain the posterior odds

prior probability in Bayesian statistics, this is the probability that a pa-
rameter takes a certain value before combining it with the data to obtain
the posterior probability

PRO patient reported outcome

prodrug adrug that is not effective in its own form but which metabolizes
in the body into a form that is effective

probability the likelihood, or chance, that an event will occur, often esti-
mated by the relative frequency

probability density function the mathematical function that describes the
shape of a probability distribution

probability distribution see, for example, Normal distribution, ¢ distri-
bution, chi-squared distribution. <> frequency distribution

probability sample a sample of people (or objects) where every subject
in the population has a known probability of being included in the sample.
Note that the probabilities of each subject being included are not necessarily
all the same, but they must all be known. => random sample, convenience
sample, haphazard sample

probability sampling the process of taking a probability sample

probable error not a frequently used term but it equals 0.675 of the stan-
dard deviation. In the case of a Normal distribution, the mean minus one
probable error equals the lower quartile and the mean plus one probable
error equals the upper quartile
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probit analysis progression

probit analysis analysis of data in the form of proportions after applying
a probit transformation. => logistic regression

probit transformation a mathematical function used to transform pro-
portions (which must range from 0 to 1) to a scale that ranges from
minus infinity to plus infinity. => angular transformation, logistic
function

producer’srisk the probability of making a Type Il error. <> consumer’s
risk, regulator’s risk

product a pharmaceutical product in the form in which it is presented for
use. Bulk product of drug is not usually referred to as a product but individual
tablets or syringes containing drug are

product liability the risks accepted by the manufacturer of a product if it
does not do what it is intended and particularly if it causes harm. In such
cases the manufacturer may have to pay compensation

product licence ~ marketing authorization

product licence application arequest submitted to a regulatory authority
for a licence to market a product for specific indications

product life cycle a term usually used in marketing to describe how sales
are likely to change during the time a product is on the market

product monograph detailed technical information about the chemical
makeup of a product. = summary of product characteristics

product-limit estimate a method for estimating the survival function of a
set of survival times (some of which may be censored). => log rank test

prognosis the probable course of a disease in a patient

prognostic  predictive of an outcome

prognostic factor a factor that is predictive of the outcome variable in a
study. The term factor is often used in this context to include continuous
variables as well as discrete variables. => covariate

prognostic variable = prognostic factor

program a plan of a sequence of actions to be carried out. With this
spelling, the term is generally restricted to mean a computer program butin
American spelling, it is the same as programme

programme asin program but this spelling (in UK English) excludes com-
puter applications. Common uses include a programme of research, a pro-
gramme of studies, an educational programme

progression in cancer studies, this is one of the RECIST criteria; generally
regarded as an increase in tumour size of at least 50%. It is also sometimes
referred to as ‘increasing’ => complete response, partial response, stable
disease
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progression-free survival proportional odds model

progression-free survival the length of time following randomization be-
fore disease progresses. <> disease-free survival, overall survival

project abroad term to describe any piece of work that involves more than
one simple activity

prone lying down, face downwards. <> supine

proof of concept an attempt to show that a product might have a desired
clinical effect. This is often done in phase II studies by using biological
markers or surrogate markers. If an effect is seen on a biological marker,
then it suggests that the product might have a therapeutic effect

propensity score in studies that do not use random allocation, this is a
value that indicates (separately for each subject) how likely a subject is to
receive any one of the treatments being compared, given a set of covariates
measured on that subject. = outcomes research, natural experiment

proper prior in Bayesian statistics, a prior distribution that could be a
probability distribution in its own right. The most common exception to
this, when a prior distribution is not ‘proper’, is when a reference prior
is used that assigns equal probability to all values between minus infinity
and plus infinity

prophylactic something that prevents something else (usually a drug in-
tended to prevent disease, such as a vaccine)

prophylactic dose the dose of a drug that is used to prevent a disease (or
symptoms of a disease) from occurring. Usually a prophylactic dose will
be much lower than a therapeutic dose

prophylactic study a prevention study that uses a drug for prevention of
disease, rather than some other means such as change of lifestyle or control
of the environment

prophylaxis prevention

proportion a fraction, usually in the context of how many subjects expe-
rienced some event relative to how many were at risk of experiencing the
event. Simple proportions are ¥4, /s, 7/, etc.

proportional two or more groups having events that occur in the same
proportion as each other

proportional hazards in survival studies the case that two hazard func-
tions are in the same proportion to each other over the entire time course
of a study

proportional hazards regression model ~ Cox’s proportional hazards
model

proportional odds model a model similar to Cox’s proportional hazards
model but where the odds of death (or some other specified event) is in the

166



proprietary pseudorandom number

same proportion between two groups over the time course of a study, rather
than the hazard functions being proportional

proprietary relating to the owner of a product or information and which is
usually confidential, patented, etc.

prospective  something that is planned to take place in the future. <> retro-
spective

prospective data data that are planned to be collected as events occur rather
than data that were collected for some other purpose in the past, even though
they can be used for a current study

prospective follow-up follow-up of subjects that is planned to take place
in the future and which usually does so in a controlled manner. <> retro-
spective follow-up

prospectivestudy astudy thatis planned to take place and which will collect
prospective data. <> retrospective study, outcomes research

prosthesis a medical device to replace bone or joint material

protocol a written document describing all the important details of how a
study will be conducted. It will generally include details of the products
being used, a rationale for the study, what procedures will be carried out on
subjects in the study, how many subjects will be studied, the design of the
study and how the data will be analysed

protocol amendment aformal written document that describes any changes
to be made to a previously approved protocol

protocol departure ~ protocol deviation

protocol deviation something that happens during a study (usually to one
or more of the recruited subjects) that does not fully conform to what was
described in the protocol (and any protocol amendments)

protocol violation = protocol deviation

protocol violator a person (usually a subject or patient rather than one of
the investigators or study staff) who does not fully comply with all aspects
of a protocol (and any protocol amendments)

provocation test ~ challenge test

proxy variable = surrogate

pseudorandom notcompletely random (although often appearing random)

pseudorandom number numbers that appear as if they are completely ran-
dom but which are not. Random numbers are very difficult to produce but
pseudorandom numbers can be produced in many different ways. They are
often used to create the randomization code to decide which subjects re-
ceive which treatment or to help in taking random samples from large
populations
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pseudorandom sample P-value

pseudorandom sample a sample that appears to be a random sample from
a population but which is not strictly so. It will generally be a sample
selected from a list of pseudorandom numbers

PSUR periodic safety update report

psychometrics the study of measurement in psychiatry

psychosomatic effect physical effects thought to be caused by psycholog-
ical factors such as stress = placebo effect

psychotropic drug any drug that has its direct effects on the brain

PT preferred term

public health study =~ community study

publication bias  the situation where there is a tendency for positive studies
to be more widely published (or otherwise reported) than negative studies.
This is a particular problem and can cause bias in carrying out overviews
and meta-analyses

P-value the initial result from a statistical significance test. It is the proba-
bility of observing a treatment effect at least as extreme as that observed
if the null hypothesis is true. It is often misinterpreted as the probability
that the null hypothesis is true and for many practical purposes, this may
be sufficient. However, that is not the correct interpretation
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Q-TWIST abbreviation for ‘quality-adjusted time without symptoms or tox-
icity’. = quality-adjusted life years

Q-Q plot quantile-quantile plot

quadratic curved and having squared terms, as in x?, but no higher order
polynomials such as x* or x* (Figure 27)

QA quality assurance

QALY quality-adjusted life years

257

20+

151

10+

Figure 27 Quadratic. The graph of y = 25 — x?
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Qc quantile

QC quality control

QoL quality of life

quadruple blind subjects are blind to what medication they receive; those
who administering treatment are blind to what treatment they are giving each
subject; investigators (or those assessing efficacy and safety) are blind to
which treatment a subject was given; and data management and statistical
personnel are blind as to which treatment each subject received. The only
use over that of triple blind is when the person who gives the treatment to
the subject is not the same as the one who subsequently assesses the effect
of the treatment. => double blind, single blind

qualitative referring to qualities, rather than quantities <> quantitative

qualitative data = categorical data. <> quantitative data

qualitative interaction an interaction where the sign of the treatment
effect is different for different levels of a factor so that at some levels of
the factor the treatment effect is ‘positive’ and at other levels of the factor,
the treatment effect is ‘negative’. <> quantitative interaction

quality a characteristic or trait. Note that although qualitative excludes
numerical data, variables such as height, weight and pulse are often referred
to as qualities. The term is also, quite differently, used to describe how good
something is as, for example, in quality of life

quality adjusted life years (QALY) a term originally developed in can-
cer studies to balance poor quality of life (but possibly with a long life
expectancy) with good quality of life (but possibly with shorter life ex-
pectancy). = person-year

quality adjusted survival times = quality adjusted life years

quality assurance (QA) aretrospective assessment of the quality of a prod-
uct or service. <> quality control

quality control (QC) concurrent procedures to ensure adequate quality of
a product or service. <> quality assurance

quality of life (QoL) a broad assessment of how subjects feels about their
lives and how well they can perform routine daily functions. It includes
considering their physical and mental states and their degree of satisfaction
against some ideal standard

quality of life measure a measurement scale (usually derived from a ques-
tionnaire) to score a subject’s quality of life

quantal effect a binary effect; one that either occurs or does not occur

quantile a set of ranges of data across a distribution such that each range
includes the same number of observations as every other range. The ranges
will not (in general) be of equal widths but they will contain equal numbers
of observations. Examples include deciles, centiles, quartiles
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quantile-quantile plot quartile

601
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30+

20

Duration of disease (years)

Z score

Figure 28 Quantile-quantile plot. The duration of disease is plotted against the z score
for a group of 87 patients and the regression line drawn. These data do not fit too well to
the straight line, thus indicating a deviation from the Normal distribution. This pattern
of lack of fit to a straight line is typical of positively skewed data

quantile-quantile plot a plot of the observed quantiles of a frequency
distribution against those that would be expected under an assumed prob-
ability distribution, usually that of a Normal distribution. If the graph
is close to a straight line, then the assumption of a Normal distribution (or
other probability distribution) is supported (Figure 28)

quantitative referring to quantities rather than qualities <> qualitative

quantitative data data that are measured on a continuous scale. <5 qual-
itative data

quantitative interaction an interaction where the sign of the treatment
effect is the same for different levels of a factor even though the size
of the effect changes across different levels of the factor. <> qualitative
interaction

quartile each of the 25th, 15th and 75th centiles. These are also known,
respectively, as the lower quartile, the median and the upper quartile
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quartile deviation quotient

quartile deviation ~ semi-interquartile range

quasirandom = pseudorandom

quasirandom number = pseudorandom number

quasirandom sample =~ pseudorandom sample

query a question; usually one that is raised regarding the validity or cor-
rectness of data

questionnaire a series of related questions

Quetelet’s index an index of obesity (proposed by the Belgian statistician
Quetelet). It is calculated as a person’s weight (in kilograms) divided by
the square of their height (in metres). It is also commonly known as the
body-mass index (=> Figure 21, nomogram)

quick and dirty analysis an informal term implying that less care is taken
with the quality of data and of its analysis than should be, in order to quickly
obtain results that are indicative of what the final results will look like

quintile each of the 20th (20th, 40th, 60th, 80th, 100th) centiles. => decile,
quartile

QUOROM  a set of guidelines for presenting and publishing the results
of meta-analyses. It stands for Quality of Reporting of Meta-analyses.
Details can be found at http://www.consort-statement.org/quorom.pdf. =
CONSORT, MOOSE, STARD

QUORUM  a common misspelling for QUOROM

quotient the result of dividing one number by another
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race ~ ethnic origin

radial plot a graph for plotting odds ratios from several different studies.
Often used to present results from a meta-analysis (Figure 29)

radix in life tables, the arbitrary number of subjects who are assumed to be
alive at day zero

random not happening systematically or predictably. <> deterministic

random access a method of storing data in computers such that any of the
data can be directly retrieved. An alternative method of storage would in-
volve searching through a file until the required data are found (* sequential
access)

random access memory computer memory space that can be accessed di-
rectly by a random access method

random allocation the process of randomly deciding which treatments are
allocated to which subjects. <> alternate allocation

random assignment = random allocation

random effect acategorical variable where the different levels of the factor
are considered to be a random sample of those about which we wish to
draw conclusions. = random effects model. Less formally, the term is
often used to refer to any effect that is not a systematic effect. <> fixed
effect

random effects model a statistical model that assumes some (or all) of
the factors in a model are randomly chosen from a wider population. Two
common assumptions are that subjects are a random selection of all patients
with the target disease and that study centres are a random sample of all
centres that treat the disease. <> fixed effects model

randomerror ~ random variation. Note that the term ‘error’ is misleading
in that this does not represent mistakes (or other errors of that kind)

random number a number that cannot be predicted with any degree of
certainty. = pseudorandom number

random number generator a process (either mechanical or electronic) that
produces a series of random numbers
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vandom permutation vandom vaviahble
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Figure 29 Radial plot. The odds ratios of ten studies of treatment of cardiovascular
disease. The more precise studies (those with smaller standard errors of the odds ratio)
are plotted further to the right; less precise studies are to the left. The overall summary
from a meta-analysis is indicated, along with its 95% confidence interval

random permutation any random ordering of a given set of items. For
example, three treatments could be given in the sequences ABC, ACB,
BAC, BCA, CAB or CBA. = randomized block

random sample a sample from a population where every individual in
the population has the same probability of being chosen. => probability
sample

random sampling the process of taking a random sample

random sampling numbers random numbers used for random sampling

random sequence = random permutation

random variable a variable whose values come from a recognizable prob-
ability distribution such as the Normal distribution, ¢ distribution, etc.
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vandom vaviation vandomized controlled trinl

random variation variation in measurements that occurs at random and is
not predictable. <> systematic variation

randomization the process of randomizing a set of data values, subjects,
treatments, etc.

randomization-based inference statistical methods of drawing conclu-
sions that do not assume the data come from any underlying (and known)
process or probability distribution. = nonparametric method. <> model-
based inference

randomization code either the entire random allocation sequence for all
subjects in a study (as in randomization list) or the individual allocation
for a single subject

randomization envelope a sealed envelope with the randomization code
for a subject inside. To maintain blinding, it should be opened only in
an emergency if it is necessary to know which treatment a subject has
been receiving, or at the end of a study so that the analysis can be carried
out

randomization list a list, produced by a random process, that tells which
subjects will receive which treatment in a randomized study

randomization schedule ~ randomization list

randomization test ~ nonparametric test

randomization visit the visit at which treatments are randomly assigned to
subjects. = baseline visit

randomize to assign a treatment to a subject by randomization

randomized block a block of treatment where the sequence of treatments
within the block has been randomized. Note that each block may contain
more than one of each of the treatments

randomized block design a study design where treatments are packed in
randomized blocks. << completely randomized design

randomized clinical trial aclinical trial that uses randomization to decide
which subjects receive which treatment. It is often assumed that all clinical
trials will include randomization but that is not necessarily the case. This
term emphasizes the use of randomization

randomized consent design ~ Zelen’s randomized consent design, Ze-
len’s double consent design

randomized control asubject who has been assigned (by a random process)
to the control group

randomized control group the group of subjects who have been assigned
(at random) to receive the control treatment

randomized controlled trial (RCT) a fuller name for a clinical trial, em-
phasizing the use of a control group and randomization
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vandomized group vating scale

randomized group any strata that are formed as a result of random allo-
cation (including, for example, all those on active or placebo treatment)

randomized provider design a study design where the treatment may be
the same for everyone but they receive the treatment from a different per-
son or type of person (for example from a physician or from a nurse).
Subjects are randomized to be treated by one group of doctors (who
always use the active treatment) and other patients are randomized to
be treated by a different group of doctors (who always use the control
treatment)

randomized provider study a study that is designed as a randomized
provider design

randomness a rather vague term referring to the extent to which a process
is random

range the difference between the largest and smallest numbers in a set of
data

range check an edit check to identify any data values that fall outside a
specified lower limit and upper limit

range of distribution =~ range

range of equivalence =~ equivalence margin

rank the order in which data values are placed, either in importance or in
size. To place in order of size or importance

rank correlation anonparametric form of correlation. => Kendall’s tau,
Spearman’s rho

rank correlation coefficient the nonparametric statistical measure of cor-
relation

rank data = ordinal data

rank order the numerical order (first, second, third, etc.) of a set of data
values that have been ranked

rank order statistic any statistic (that is, any ‘function of the data’) that
is based only on the ranks of the data, not their actual values. Examples
included the minimum, median, maximum, etc.

rank test ~ nonparametric test

ranked data data that have been put into rank order

rankit ~ probit

rate the number of events in a specified time period divided by the number
of people who could have had events. <>> proportion

rate difference the difference between two rates

rate ratio the ratio of two rates. => odds ratio, risk ratio

rating scale usually an ordered scale on which subjects or physicians are
asked to score variables such as signs, symptoms, quality of life
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vatio data vecruitment

ratio data continuous data that have a fixed zero. Temperature, for exam-
ple, does not have a fixed zero point (it depends on which units are used to
measure it); blood pressure does have a fixed zero (whatever units are used)

ratio scale the scale on which ratio data are measured

ratio variable a variable measured on a ratio scale

raw data data as recorded in their original, most basic, form. => source
data. <> derived variable

raw score ~ raw data

RCT randomized controlled trial

RDC remote data capture

RDE remote data entry

reaction an event caused by another event. Causality is important and
implied. => adverse reaction

rebound a sudden and substantial worsening of a disease that sometimes
results when a medication is stopped. => relapse

rebound effect a rebound that is generally considered to be related to
stopping treatment

recall to retrieve; either as to remember or to retrieve documents from an
archive or other source of storage

recall bias any bias in remembering events. Often unpleasant events are
easier to remember than pleasant ones, or events that we believe may be
important are easier to remember than those we believe to be unimportant

receiver operating characteristic curve (ROC curve) inadiagnostic test,
a plot of the sensitivity of the test versus one minus the specificity of the
test

reciprocal ‘one over’, as in the reciprocal of 7 is 1/7

RECIST a set of criteria for assessing tumour response. It stands for Re-
sponse Evaluation Criteria in Solid Tumours. It is a set of ordered cate-
gories: complete response, partial response, stable or increasing

recode to code a second time, either to correct errors or because a different
set of rules for coding are to be applied

record a set of data values relating to one individual. To keep a set of data
values (by writing them on paper, storing them on a computer, etc.)

record linkage the process of ensuring that different records, possibly kept
by different people, for different reasons but all relating to the same indi-
vidual can all be identified as relating to the same individual (and so are
‘linked’ together)

recruit to enrol (usually subjects into a study)

recruitment the process of enrolling subjects into a study. Also used to
refer to the number of subjects who have been enrolled
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vecruitment log vegister

recruitment log a log kept of who has been recruited into a study. <>
screening log

recruitment period the time during which recruitment of subjects into a
study takes place

recruitment rate the number of subjects recruited into a study divided by
the time it has taken to recruit them. For example, ‘three patients per week’

recruitment target the number of subjects that it is planned to recruit into
a study. The planned sample size

rectangular distribution = uniform distribution

refer toindicate thata patient should go to a more senior expert or secondary
care centre for medical treatment

reference bias a tendency to quote some sources of reference material in
preference to others, particularly when those that are cited support one’s
own point of view more than those that are not cited. Important in meta-
analysis and overviews

reference group ~ control group

reference interval ~ reference range

reference limits the lower limit and upper limit of a reference range

reference population the population from which a sample has been taken

reference prior = in Bayesian statistics, a prior distribution that assigns
equal probability to all values for a parameter between minus infinity and
plus infinity. = uniform prior

reference range a range of values for a variable that encompasses most of
the data that would be expected from the subjects within the context that
the data are being collected. This can therefore be used to help identify
abnormal values and outliers. <> normal range

reference treatment astandard treatment that may be given (to which com-
parison are made with the new, experimental treatment)

reference value a value from which others are measured. This may be
‘time zero’ (as the beginning of the study, not the beginning of all time) or
a baseline measurement, from which changes are measured

referral centre a hospital or other health care centre that can supply more
expertise than a primary care centre; patients may thus be referred here.
= secondary care centre

regimen a set of procedures. = treatment regimen

region an area (either geographical or of a graph)

region of rejection =~ rejection region

register to record the fact that someone is taking part in a study. = recruit-
ment log, screening log. To obtain a marketing authorization for a new
product
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vegistration vegression surface

registration the process of registering a subject into a study or of registering
a trial in a database or new product on the market, etc.

registration dossier alarge set of documents sent to a regulatory authority
containing all the known manufacturing, safety and efficacy data about a
new product. The purpose of the dossier is to support an application for a
marketing authorization

registration phase any work carried out before registration of a product,
with particular emphasis on Phase III studies

registration study ~ Phase III study

register a systematic list, usually of patients with a particular disease, or of
patients treated with a particular product

registry the place where a register is kept or the organization that maintains
the register

regress to move backwards (particularly with respect to symptoms
worsening). Alternatively it refers to use of statistical regression
methods

regression the statistical term for building models that try to predict an
outcome variable from one or more covariates (Figure 30)

regression analysis the process of using regression methods

regression coefficient a coefficient in a regression model. In simple linear
regression, this is the same as the slope of the line on a graph

regression curve = regression line

regression diagnostics methods to determine if a regression line is a good
fit to data or not

regression discontinuity design an extreme form of cutoff design that has
no middle group. All subjects with baseline scores below some cutoff
value are assigned to one treatment group; all subjects with scores above
that cutoff are assigned to the alternative group

regression equation the equation of a regression line, or regression sur-
face

regression line the line that is the best statistical model to describe a re-
sponse variable from a single covariate. => regression surface

regression model a general term for the equation of either a regression line
or a regression surface

regression surface in multiple regression, instead of producing a re-
gression line through the data, the equation of a surface or plane
through the 3-, 4-, or n-dimensional space is produced instead. A sur-
face in three dimensions is easy to visualize; ‘surfaces’ in more than
three dimensions are not so easy but can be considered in a theoretical
sense
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vegression through the origin vegulatory agency
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Figure 30 Regression. A simple relationship between systolic blood pressure and
subjects’ weight. In this example it is clear that as weight increases, so too (on average)
does blood pressure

regression through the origin a regression model where the regression
line is forced to go through the origin of the graph (the point where x = 0
and y =0)

regression to the mean the tendency that, when a variable is measured more
than once, if it is very extreme compared with the rest of the distribution of
values on its first measurement, it is more likely to be closer to the mean on
subsequent measurements. This is caused by a mixture of random variation
and measurement error

regressor ~ covariate

regular occurring at very similar time intervals. ‘Regular’ should not be
confused with ‘frequent’. An event may occur regularly but infrequently
(say once every year) or frequently but irregularly (say once every 5-10
minutes)

regulator’s risk the probability of making a Type I error. => consumer’s
risk. <> producer’s risk

regulatory agency ~ regulatory authority
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vegulatory authority velative frequency

regulatory authority government formed agencies that are empowered to
make decisions concerning whether or not a product should be given a
marketing authorization

regulatory requirement something that a regulatory authority insists is
done

reimburse to give back money to someone who has paid for something.
Typically used in the sense of whether an agency (government or otherwise)
will pay for the products that a doctor prescribes

reject to turn down or to declare as untrue. Used particularly in the context
of rejecting the null hypothesis in statistical significance tests

rejection a declaration that something is untrue. This is usually in relation
to rejecting the null hypothesis

rejection error =~ Type I error

rejection region in statistical significance testing, values of the test statis-
tic that will lead to rejecting the null hypothesis. For the most common type
of ¢ test comparing two means at the 5% significance level, the rejection
regions are from minus infinity to —1.96 and from +1.96 to plus infinity
(Figure 31)

relapse the reoccurrence of signs or symptoms of a disease that had been
suppressed. = rebound

relational database data held on a computer in a set of different tables (each
with rows and columns), where the tables can be looked at individually
or separately but where there is a key to link related data from different
tables

relationship when two (or more) variables are related in some way. It has
a much less precise and technical meaning than correlation

relative change the absolute change in one treatment group expressed ei-
ther as a proportion or percentage of the absolute change in another treatment
group, or as a proportion of the baseline value

relative efficacy the amount of beneficial effect produced by one prod-
uct over and above that produced by another (or a placebo), usually ex-
pressed as a percentage. This is essentially the same meaning as the strict
interpretation of treatment effect but is perhaps a more forceful way of
stating it

relative efficiency the efficiency of one type of study design compared with
another. In many cases, efficiency is measured in terms of the reciprocal of
the variance of the treatment effect. So a design that gives a small variance
has a higher efficiency than one with a large variance

relative frequency the number of times an event occurs divided by the total
number of events that occurred (so expressed as a fraction)
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velative frequency distribution veliable

Z score

Figure 31 Rejection region. This example is from the Normal distribution and is used
with a z test (or with large samples in a 7 test). If the value of z is less than —1.96 or
greater than +1.96 (the two shaded rejection regions) then the P-value is less than 0.05

relative frequency distribution the number of times each of several events
occurs, divided by the total number of events occurring. <> frequency
distribution

relative odds = odds ratio

relative risk = risk ratio

relative risk reduction a measure of the decreased risk of some outcome,
following an intervention. For example, if a drug reduces the risk of death
from 60% to 40%, the relative risk reduction would be one third (that is 20
percentage points reduction from 60%). = relative risk, risk difference,
risk ratio

reliability the extent to which the same variable measured on more than
one occasion gives similar results. = intraobserver agreement

reliable a variable measured on more than one occasion that gives similar
results each time
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vemission veplicate observation

remission when signs and symptoms of a disease return after they had
previously been eliminated. = relapse

remote data capture (RDC) data that are recorded (usually automatically)
at the investigator’s site, rather than at the sponsor’s offices or data centre.
= remote data entry

remote data entry (RDE) this term would seem to mean data entry that is
done away from the place where subjects are studied. However, data entry
typically takes place at a data centre and from the perspective of those
who work at a data centre; ‘remote’ data entry implies data entry at the site
where subjects are studied

renal metabolism metabolism (of drug) through the kidneys. = hepatic
metabolism, pharmacokinetics

repeat observation to read and record a data value more than once, usually
with the aim of increasing precision. <> repeated measurements

repeat reading = repeat observation

repeatability the extent to which a process or measurement is reliable

repeated dose design a study where each subject receives more than one
dose of a drug (or placebo).<> single dose design

repeated dose pharmacokinetic study a study to investigate the phar-
macokinetic effects of a drug given in repeated doses. <> single dose
pharmacokinetic study

repeated dose study a study to investigate the effects of a drug given in
repeated doses. <> single dose study. = repeated dose pharmacokinetic
study, repeated dose toxicity study

repeated dose toxicity study a study to investigate the toxicity of a drug
given in repeated doses. <> single dose toxicity study

repeated measurements more than one measurement of the same variable
on the same subject but taken at different times. <> repeat observation

repeated measurements analysis of variance analysis of variance meth-
ods used for analysing repeated measurements

repeated measurements design a study in which subjects have several
measurements of the same variable taken at different times. => longitudinal
study, crossover design

repeated measures analysis this is generally taken as an abbreviation of re-
peated measurements analysis of variance but should refer more broadly
to any sort of analysis of repeated measurements

replicate to reproduce someone else’s work (to confirm or refute their find-
ings) or to make repeat observations (usually to gain precision)

replicate observation = repeat observation
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veport vesidual mean squave

report a document that describes the objectives, results and conclusions
from a study. Sometimes it may contain only the results

representative typical; unbiased

representative sample a similar meaning to random sample but the term
is sometimes used to describe a sample that has not been taken at random
but which is thought to be similar to one that would have resulted from
random sampling

reproduce ~ replicate

reproducibility = repeatability

reproductive and developmental toxicity study a study of the toxicity of
a drug with special reference to the reproductive organs and the growth and
development of a foetus and offspring

rescue medication medication used to control signs and symptoms of a
disease, particularly when a patient is taking another medication for pro-
phylaxis, or another treatment that does not seem to have an adequate effect

rescue treatment = rescue medication

research careful and thorough investigation to discover new facts

research design the design (particularly of an experiment) for the purpose
of research

research ethics ethical behaviour related to the way that research is carried
out. Often this highlights the difference between individual ethics and
collective ethics. <> clinical ethics

research ethics committee a group of people (with a variety of technical,
scientific and medical qualifications, as well as lay persons) who review
research proposals to ensure they conform to accepted standards of ethics

research group a group of people involved in the same research project or
in similar research projects

research hypothesis = alternative hypothesis

research project the topic that is being researched

research proposal a plan of how a research project will be run. Such
proposals are often produced in order to obtain funding for the project. It is
usually an earlier document than a study protocol

research question = alternative hypothesis

research subject a person (whether they be a patient or not) who takes part
in a research project (voluntarily or not). A much preferred term to guinea
pig

researcher one who carries out research

residual the difference between the observed value of a variable and the
value predicted from a statistical model (Figure 32)

residual mean square = residual variance
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Figure 32 Residual. For this simple regression example, four of the residuals (the
vertical distances of each point from the regression line) are indicated

residual sum of squares the sum of all the squared (that is, x*) residuals.
Used extensively in analysis of variance and regression

residual variance any unexplained variance or variation

respond to show an effect, usually a positive effect (or beneficial effect) af-
ter treatment. It is often assumed that the response is caused by the treatment
although this may not necessarily be the case

responder someone who responds

response the reaction of a subject to a treatment. This includes physical re-
sponses, psychological responses, positive responses, negative responses,
etc.

response-adaptive design a study that uses response-adaptive random-
ization to decide which treatment group the next subject should be assigned
to. <> covariate-adaptive design

response-adaptive randomization an approach to achieving balance be-
tween treatment groups where the probability that a subject is assigned
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vesponse bins vight-censoved observation

to the ‘best’ treatment changes as the study progresses. As evidence ac-
cumulates that one treatment seems better, so the assignment probabilities
increase

response bias any bias that is caused by a systematic difference between
those people who respond (typically to a questionnaire) and those who do
not respond. Often, those with ‘extreme’ opinions may be more likely to
respond than those with less extreme opinions

response rate the number of subjects who respond to a treatment divided
by the number of subjects who could have responded. The proportion of
subjects who respond

response surface = regression surface

response variable inaregression model, the variable that is to be predicted
from the covariate(s). Also called the dependent variable

restricted randomization a method of treatment assignment that is mostly
random but has some restrictions. The most common restrictions are that
the total sample size in each group will be the same (or at least fixed), and
that within each block there will be a fixed number of each of the treatments.
<> completely randomized design

result afinding or an observation. What arises from a series of mathematical
calculations

retrospective something that occurred in the past. <> prospective

retrospective follow-up to get follow-up data after any events have oc-
curred rather than to collect the data as the events occur. <> prospective
follow-up

retrospective study a study that uses already available data rather than one
that sets out (prospectively) to collect data. <> prospective study

review to check for quality or to survey the literature to find out known
information on a subject. = overview

review group a group of people who are responsible for reviewing docu-
ments or data

rhythm aregular cycle of events. = circadian rhythm, cyclic variation

ridit analysis a method of analysis for ordinal data when those data
are assumed to be from an underlying (but unmeasurable) continuous
variable

right censored when measuring the time until an event occurs, the events
that do not occur within the study follow-up period are right censored. <>
left censored

right-censored data when the time that an event happens is not known but
it is known that the time is at least some amount. <3> left-censored data

right-censored observation =~ right-censored data
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vight-left design vounding ervor

right-left design a design where subjects use one medication on the left
side of their body and another medication on the right side of their body.
The analysis can then be made by paired comparisons

right-left study a study that is designed as a right-left design

right skew = positive skew

right tail the values in a distribution that are large (typically meaning those
that are greater than the mode). <> left tail

risk the probability of an event occurring. Note that the consequence of an
event occurring may be very important or quite trivial: the two terms are
distinct

risk assessment the assessment of the size (and usually consequences) of
arisk

risk-benefit ~ benefit-risk

risk-benefit balance = benefit-risk

risk-benefit ratio ~ benefit-risk

risk difference the difference between two risks. <> risk ratio

risk factor = prognostic factor

risk profile the set of variables that help to define the size of a risk. =
propensity score

risk ratio  the ratio of two risks. = odds ratio, rate ratio

risk set all the subjects in a study at any point in time (that is, all those who
are at risk of an event occurring)

robust stable under a variety of circumstances. This might apply to a chem-
ical that is stable under a variety of environmental conditions (= shelf life)
or, for statistical interpretations ~ robust estimator

robust estimator a method of estimating a parameter that is robust to
different assumptions about the data and, for example, to including or ex-
cluding certain of the data values

ROC curve receiver operating characteristic curve

root abbreviation of square root

root mean square = root mean square error

root mean square error the square root of the mean square error; the
standard deviation. => analysis of variance

Rosenthal effect subconscious bias that tends to lead investigators to see
the effects in data that they are looking for. This is one particular reason for
blinding

round to approximate. Usually this reduces the accuracy of a measurement
by removing some of the decimal places. = truncate

round off ~ round

rounding error bias or error introduced to data when they are rounded
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Figure 33 Rug plot. The number of active pustules for each of 20 subjects with facial
acne. With discrete data, to improve clarity, it is often helpful to offset equal values a
little. This then begins to show some similarity to a bar chart

route of administration how a product enters the body. Examples include
under the tongue (sub-lingual), into a vein (intravenous), etc. For a complete
list, see Appendix 3

row vector see vector

rug plot a graphical display of a continuous variable on a horizontal line
(Figure 33)

rule a set way of doing things. => decision tree

rule of 3  to rule out an event (usually an adverse reaction) and to be able
to say with 95% certainty that it occurs in fewer than x% (for example 1%)
of patients, no such events would have to be seen in a study of 300/x (in
this case, 300) patients. = rule of 7

rule of 7 to rule out an event (usually an adverse reaction) and to be able
to say with 99.9% certainty that it occurs in fewer than 1% of patients, no
such events would have to be seen in a study of 700 patients. => rule of 3

rule of diminishing returns =~ eighty-twenty rule

runin to enter a study but not be given any study medication immediately. A
useful way of gaining time to check inclusion criteria and prepare subjects
for the practical aspects of the study. => washout

run-in period the time during which the run in occurs. => washout period
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S shaped curve =~ sigmoid

SAE serious adverse event

safe having no risk (or an acceptably low level of risk)

safe and effective a treatment that is without risk and which works. More
usually the term implies that the benefit-risk ratio is favourable

safety relating to how safe something is

safety committee ~ data and safety monitoring board

safety data any data relating to the safety of a product. Usually this refers to
data on adverse events and laboratory data (haematology, biochemistry,
etc.)

safety data monitoring committee similar to a data and safety monitor-
ing board but one with the sole purpose of monitoring the safety data in a
study

safety margin an extra safeguard introduced so that, although a product is
not as safe as is believed, because we have required it to be even safer than
was necessary, then its actual safety will be within the limits that we require.
= conservative

safety monitoring the process of monitoring data to ensure that a product
is safe. = data and safety monitoring board

safety population the sample of subjects recruited into a study who are used
to assess the safety of the products being compared. = intention-to-treat
population, per protocol population

safety report areport on the safety aspects of a product either from a single
subject or from many subjects

safety review a review of all the safety data on a product (this
would generally include consideration of adverse events and laboratory
data)

safety study astudy primarily intended to assess safety, rather than to assess
efficacy

safety variable a characteristic of a subject that results in safety data. <>
efficacy variable
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sample sampling without replacement

sample a subgroup of a population, usually intended to be representative
of the population. = random sample

sample demographic fraction the proportion of subjects in a sample with
some particular demographic characteristic. <> population demographic
fraction

sample mean the mean of a sample of data (used to estimate the population
mean), usually denoted . <> population mean

sample size the size of a sample: either the number of subjects that it is
intended to recruit or the number of subjects that actually were recruited

sample size calculation a calculation to determine how many subjects are
needed in a sample to meet the objectives of the study. = Type I error,
Type II error

sample size requirement the required number of subjects needed to meet
the objectives of a study, arrived at either by a sample size calculation or
by some other means

sample standard deviation the standard deviation of a sample of data
(used to estimate the population standard deviation). It is usually
denoted s

sample statistic = statistic. This term emphasizes that a statistic must (by
definition) be based on a sample, rather than the population. <> parameter

sample variance the variance of a sample of data (used to estimate the
population variance), usually denoted s>. <> population variance

sampling the act of taking a sample (or samples) from a population

sampling distribution the probability distribution of a test statistic. For
example the sampling distribution of the mean is the Normal distribution

sampling error =~ sampling variation

sampling frame a description of the population from which a sample is
to be taken. With infinite sized populations it is not possible to explicitly
define the sampling frame

sampling method the way in which a sample is taken, for example random
sampling, probability sampling, etc.

sampling variation uncertainty (rather than pure error) caused because we
have taken a sample rather than the entire population. In general, every
sample will give different estimates of the parameters

sampling with replacement when a subject has been selected from a pop-
ulation, the relevant data are recorded and, in this situation, that subject is
eligible to be sampled again (they are put back into the population that is
being sampled). <> sampling without replacement

sampling without replacement when a subject has been selected from a
population, the relevant data are recorded and, in this situation, that subject
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SAP scientist

becomes ineligible to be sampled again (they are not put back into the
population that is being sampled). <> sampling with replacement

SAP statistical analysis plan

SAS a computer package widely used for data management and statistical
analysis and reporting of clinical trials

satellite study a secondary study carried out in a subset of subjects (often
also a subset of centres in a multicentre study). It may have additional
objectives to the main study or may have very different objectives. =
main study, pilot study

saturated model a statistical model that has the same number of parame-
ters fitted as there are total degrees of freedom. The consequence of this is
that there are no degrees of freedom for estimating the residual variance
so that the goodness of fit of the model cannot be assessed. => parsimony

scale = measurement scale

scale parameter a general term used to describe the parameter that mea-
sures the spread (or variation) of data. For example, the variance or the
range are both scale parameters

scaled deviance a term used in generalized linear models to describe the
amount of variation or dispersion in the data

scatter diagram =~ scatter plot

scatter plot a graph showing bivariate data on anx axis and ay axis (Figure
34)

scattergram =~ scatter plot

scedasticity the degree to which the variances of data values in a sample
are equal. = homoscedastic, heteroscedastic

sceptical prior in Bayesian statistics this is a prior distribution that reflects
scepticism or pessimism (usually about the size of the treatment effect)

schedule a sequence of events or activities and when they are to occur. =
protocol

scheduled visit a visit that is planned for in a protocol

Scheffé’s test a statistical multiple comparison test that ensures the Type
Ierror rate is controlled. => experimentwise error rate, comparisonwise
error rate

scientific hypothesis an uncommon term for the alternative hypothesis

scientific method the principles of how to carry out objective, unbi-
ased, efficient research through experiments and learning from data and
results

scientific misconduct ~ fraud

scientist a person who is trained and works according to the scientific
method
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Figure 34 Scatter plot. When two variables are plotted in this way, whether to draw a
regression line or not, the basic graph is called a scatter plot. The x axis is the horizontal
axis (in this case systolic blood pressure), the y axis is the vertical axis (in this case
diastolic pressure). If the general slope is upwards, the relationship is often called a
direct relationship, or a positive relationship

screen to check if a subject fulfils certain criteria. Often the criteria being
considered are the inclusion criteria and exclusion criteria for a study;
the term also applies to screening for a disease. => screening test

screening log a log, or record, that is kept of all subjects that are screened
for possible inclusion into a study (whether they are subsequently included
or not). <> recruitment log

screening programme a widespread plan to carry out screening for a par-
ticular disease or diseases

screening study a study of the value or accuracy of a screening test

screening test arelatively quick and inexpensive test to determine if a person
has a particular, or any of several, diseases. <> diagnostic test

screening visit  a visit (typically the first visit) used to complete the screen-
ing log and to decide if a subject is eligible to enter a study
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sealed envelope selection bins

sealed envelope =~ randomization envelope

second order interaction ~ three-factor interaction

secondary not primary, but the term is generally used to include many
things that are not primary, including those that are of third, fourth, etc.
importance

secondary analysis analysis (or analyses) that are of secondary importance
in a study. <> primary analysis

secondary care care given to patients after they have been referred from a
primary care centre. <> primary care

secondary care centre the place where secondary care is given. A sec-
ondary care centre may have more expertise or resources for treating a
particular disease than a primary care centre

secondary care study a study carried out on subjects who would generally
be treated at a secondary care centre. <> primary care study

secondary data  data that are not of primary importance but may be used to
answer secondary objectives of a study

secondary endpoint one of (possibly many) less important endpoints in a
study than the primary endpoint

secondary objective one of (possibly many) less important objectives in a
study than the primary objective

secondary outcome ~ secondary endpoint

secondary prevention usually meant as prevention of reoccurrence of a
disease that was previously cured. For example, patients who have had a
myocardial infarction may be treated for that infarct and then given dietary
and lifestyle advice to try to prevent a subsequent infarct. <> primary
prevention

secondaryresult any resultof secondary importance in a study. <> primary
result

secondary variable the term is broadly used to encompass any variable that
is not a primary variable

secular relating to time. => temporal

secular trend a trend (often cyclic variation) in time series data that is
related to time. = circadian rhythm

seeding study an outdated term for a Phase IV study. Seeding studies
used to have very little (if any) scientific merit and were mostly marketing
exercises disguised as scientific studies

segmented bar chart = stacked bar chart

selection bias  the bias caused by the fact that the types of subjects who take
part in studies are not a random sample of the population from which they
are drawn. = external consistency
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selection method sequential file

selection method the method by which subjects are selected to be recruited
into studies. Often this is not within the control of the trialists. => external
consistency, selection bias

semi-interquartile range half the difference between the upper quartile
and the lower quartile. => interquartile range, probable error

semiquantitative usually interpreted as similar to ordered categorical.
Quantitative refers to measurement, semiquantitative refers to measure-
ments that are recorded on a very crude scale. = likert scale

sensitive capable of measuring very small quantities. Also refers to per-
sonal data about subjects that they may wish to keep private

sensitive question a question that asks for private information that a subject
may not wish to disclose. Examples include drug usage, sexual activity, etc.
= personal data

sensitivity in a diagnostic test, the proportion of subjects with a disease
who are correctly identified as having the disease. <> specificity

sensitivity analysis secondary analyses carried out by varying the assump-
tions that are made about the data and models used, including or excluding
unusual data points, outliers, etc. The purpose of such analyses is to see if
the results and conclusions from a study are robust

sequelae the long-term consequences following a disease or an adverse
event

sequence a set of items or data values ordered in some logical way. Often
(but not necessarily) the ordering is in time. = sequential, treatment
sequence

sequence effect = order effect

sequential a sequence in time. => time series

sequential access in computing terms this refers to the method of accessing
data on a physical storage device such as a magnetic tape. To access any
particular data item, each of the preceding data items need to be read first.
<& direct access

sequential analysis special types of statistical analyses that are relevant to
sequential designs. = group sequential analysis

sequential design a general type of study design, in which subjects are
recruited and the accumulating data analysed after every subject has com-
pleted the study. The analysis does not wait until a fixed number of subjects
have completed the study. The study continues to recruit until a positive
result or negative result becomes evident. = closed sequential design,
open sequential design, group sequential design

sequential file a computer data file that stores records one after another and
is accessed by a sequential access method
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sequential method sham

sequential method = sequential analysis

sequential study a study that uses a sequential design

serendipity finding useful information by luck, usually when looking for
something unrelated

serial relating to, or arranged in, a series

serial correlation the correlation between pairs of adjacent data values in
a time series. That is the correlation between the first and second values;
the second and third values; the third and fourth values, etc. => lag, moving
average

serial measurements =~ repeated measurements

series a set of items coming one after another (often, but not exclusively, in
time). = Fibonacci series

serious adverse event (SAE) a regulatory term with a strict meaning.
It includes all adverse events that result in death, are life threatening,
require inpatient hospitalization or prolongation of existing hospitalization,
or result in disability or congenital abnormality. Note that some of these
could be nonserious (and quite routine) in a medical sense and they are
certainly not necessarily related to study medication

serious adverse experience =~ serious adverse event

serious adverse reaction an adverse reaction that is serious by any gen-
erally accepted medical standards. => serious adverse event

seriousness a description of an adverse event. The more potentially life-
threatening the event, the more serious it is. <> severity

serum blood plasma that has had the clotting factors removed

server in a computer system with a local area network or wide area net-
work there is generally a central computer that receives information from
each of the remote systems and passes on to other remote systems. This is
called the server

severity like seriousness, this is also a description of an adverse event.
However, note that a subject may have a ‘severe’ headache, or a ‘mild’
heart attack. Despite the severities, the headache is probably not serious but
the heart attack probably is

sex male or female

sexratio the ratio of males to females (or vice versa) in a study, in a sample
or in a population

sham an alternative term for a placebo but used particularly when the
form of the active treatment is not a conventional tablet, capsule,
etc. If the ‘treatment’ under investigation were a certain type of food,
then a sham meal might be prepared that looked and tasted the same
as the ‘test meal’ but which lacked certain important vitamins (for
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sham effect sigmoid

Table 17 Shift table of serum calcium values from below, within or above the
laboratory reference range in 230 patients

Before treatment After treatment

Below Within Above
Below 3 11 1
Within 5 186 12
Above 0 7 5

example). It would be more usual to call this a sham meal than a placebo
meal

sham effect placebo effect when the term sham is used in preference to
placebo

sham procedure a procedure used as a sham

sham treatment placebo treatment when the term sham is used in prefer-
ence to placebo. This illustrates the very broad interpretation of the word
treatment

shelf life the length of time that a drug (or other product) is expected to last
before it becomes unfit for its stated use (assuming it is kept under suitable
conditions). Many products can be stored on an open shelf: others may need
special conditions such as refrigeration but the term ‘shelf life’ is still used

shift table a cross-classification often used for presenting laboratory data.
The baseline and end of treatment values are each categorized as below
normal, within the normal range (or reference range) or above normal.
The cross-classification with three rows and three columns in Table 17
shows how many subjects remained unchanged at low, changed from low
to normal, low to high, normal to low, etc.

shrinkage reducing the size of the estimate of an effect towards the mean
of other effects when it is considered to be unusually large. = random
effects model

SI units an internationally agreed set of measurement units including, for
example, kilograms (rather than grams or ounces), metres (rather than cen-
timetres), etc.

side effect usually synonymous with adverse reaction but can sometimes
be used to refer to a secondary beneficial effect

sigmoid a curve resembling (slightly) the shape of the letter ‘S’ (although a
rather ‘stretched’ image of it; Figure 35). It is often useful when analysing
proportions. = logistic curve
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sign significance

X

Figure 35 Sigmoid. The broad similarity to a letter ‘S’ is apparent, albeit with the top
and bottom extremes pulled out

sign plus (4) for positive numbers or minus (—) for negative numbers. Also
a feature of a disease that is observable (such as a rash or swelling). For this
meaning, <> symptom

sign test  a statistical significance test for paired data that simply considers
whether each subject scores higher on one treatment (a positive change)
or worse (a negative change) than another. If the null hypothesis of no
treatment effect is true, we would expect about half of the signs to be
positive and half to be negative. = McNemar’s test, Wilcoxon matched
pairs signed rank test

signal detection the science and practice of trying to detect adverse drug
reactions in large databases. = signal to noise ratio

signal to noise ratio the ratio of the size of an effect to (some measure of)
the size of the variation in the data. = coefficient of variation

signed rank test =~ Wilcoxon matched pairs signed rank test

significance => clinical significance, statistical significance. The distinc-
tion between these two terms is very important but often poorly made
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significance level single dose design

significance level a prespecified probability at which it is agreed that the
null hypothesis will be rejected. This is usually set at 0.05 (or 5%), less
commonly at 0.01 (or 1%), but any value may be appropriate. = P-value,
strength of evidence

significance test a very widely used approach to analysing data. It is a set
of methods used to test a null hypothesis. Conventionally if the observed
data are sufficiently extreme to be unlikely to be consistent with the null
hypothesis (that is, they have a small probability of being consistent with
the null hypothesis), then that null hypothesis is rejected. = hypothesis
test

significant = clinically significant, statistically significant. The distinc-
tion between these two terms is very important but often poorly made

significant risk study a study of a medical device that potentially poses
an important risk to the subjects who take part. <> nonsignificant risk
study

simple hypothesis an alternative hypothesis of the form that the param-
eter of interest (possibly the treatment effect) is equal to some specified
value. <> composite hypothesis

simple random sample arandom sample. The term ‘simple’ is sometimes
added to reinforce the fact that there are no restrictions in the sample. =
stratified random sample

Simpson’s paradox the case where the relationship between two variables
(usually binary variables) can be the same for each level of a third (binary)
variable; but if the third variable is ignored, then the relationship changes
in magnitude (or even in sign). Most frequently quoted in the context of
two-by-two tables (Table 18)

simulate toartificially generate random numbers that resemble areal prob-
lem. The purpose is to find solutions to problems by observing what happens
in the simulations. = Monte Carlo Method

simulation the process of simulating. => Monte Carlo method

single blind the case where only one party is blind to the treatment allo-
cation. It is usually either the investigator or the subject who is blind but
the term on its own does not differentiate. => double blind, triple blind,
quadruple blind

single centre study a study that takes place in one investigational centre
(usually with one investigator). <> multicentre study

single data entry in contrast to double data entry, data are entered only
once into a database; this may then be followed by proof reading

single dose design a study where each subject receives only one dose of a
drug (or placebo). <> repeated dose design
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single dose pharmacokinetic study site visit

Table 18 Example of Simpson’s paradox. Overall (Table 18a), it appears that
Treatment A is worse than Treatment B (68 % treatment success versus 83%).
However, when the table is stratified by gender it seems that Treatment A is
always better (in males (Table 18c) 73% treatment success versus 69%)

(a) All patients

Treatment A Treatment B
Treatment success 273 289
Treatment failure 77 61
(b) Males

Treatment A Treatment B
Treatment success 81 234
Treatment failure 6 36
(c) Females

Treatment A Treatment B
Treatment success 192 55
Treatment failure 71 25

single dose pharmacokinetic study astudy to investigate the pharmacoki-
netic effects of a single dose of a drug. <> repeated dose pharmacokinetic
study

single dose study a study carried out as a single dose design

single dose toxicity study a single dose study whose primary objective is
to investigate toxicity

single entry = single data entry

single mask ~ single blind

single patient study =~ n-of-1 study

single sample 7 test  a statistical significance test to test the null hypothesis
that the mean of a population is equal to some prespecified value. = paired
t test

site = investigational site

site management organization acommercial company that manages study
sites and usually the activities that are carried out at those sites. = contract
research organization

site visit a visit (usually by study monitoring staff) to an investigational
site
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size of a test souvce of variation

size of a test ~ significance level

skew when a distribution is not symmetric. = negative skew, positive
skew

skewed data data that come from a skewed distribution

skewed distribution a distribution that is not symmetrical. For example,
the distribution shown in Figure 15 (see histogram) shows positive skew.
= negative skew

skewness the degree to which a distribution is not symmetric. => negative
skew, positive skew

slope the steepness (usually of a regression line or regression surface)

small area network = local area network

small expected frequencies usually restricted to expected frequencies in
contingency tables being less than five. The expected frequencies are based
on the null hypothesis of independence between the rows and columns

small sample this term is highly dependent on the context. However, for
many statistical analyses, samples of fewer than about 20 or 30 subjects are
often referred to as being ‘small’; samples of more than 30 subjects may
often be referred to as ‘large’

smoothing the process of removing small peaks or troughs in data, usually
by regression methods

SmPC summary of product characteristics

snapshot arecording of data at one particular point in time, without regard
to any secular trends that may be present

SOC system organ class

soft data = subjective data

soft endpoint = subjective endpoint

soft measurement = subjective measurement

soft outcome = subjective outcome

sojourn period the time between a disease being detectable by a diagnostic
test and development of any symptoms. = incubation period

SOP standard operating procedure

source data the first place where data are recorded. Often data may be
recorded in a patient’s hospital notes and also in a case record form. In
these situations, the hospital notes would be considered as the source data

source data verification checking the accuracy between data as recorded
in a source document and the same data recorded elsewhere (typically in
a case record form)

source document a document that contains source data. This may often
be a patient’s medical records

source of variation the reasons why data vary. There are usually many
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souvce vecovd Spontaneous veport

reasons (many sources), including differences between subjects, inter-
observer disagreement, intraobserver disagreement and measurement
error. Further reasons may be design effects, such as stratification vari-
ables, treatments, etc.

source record =~ source document

SPC summary of product characteristics

Spearman’s rank correlation = Spearman’s rho (p)

Spearman’s rho (0) anonparametric form of correlation coefficient. =
Kendall’s tau (1)

specificity in a diagnostic test, the proportion of subjects who are correctly
identified as not having the disease. <> sensitivity

sphericity the property that all the variances and covariances in a set of
multivariate data are equal. This is an important assumption in many forms
of analysing repeated measurements data. If it does not hold true then
the analysis becomes more complex. => Greenhouse-Geisser correction,
Huynh-Feldt correction

spline function a function that smoothly joins two regression lines which
would otherwise have a break point

split-half  half of a data set that has been split into two for the purposes of
estimating reliability. Note that the term ‘half” is not taken literally; the
two parts of the data set need not be the same size

split-half reliability reliability of results determined by dividing a data
set into two (usually approximately equal halves), determining a statistical
model from one of the two halves of the data (the ‘training set’) and then
checking the consistency of the parameter estimates using the other half of
the data (the ‘validation set’). <> test-retest reliability

split plot design this term originated in agricultural field studies but, in
the context of clinical trials, ~ crossover design, repeated measurements
design

split plot study a study designed using a split plot design

Splus a computer package commonly used for statistical analysis

sponsor a person or organization who gives support (usually financial but
not necessarily) to a project. = pharmaceutical company

sponsor-initiated study a study initiated by a sponsor. In this context, the
form of sponsorship is almost always financial and the sponsor is usually a
pharmaceutical company. <> investigator-initiated study

spontaneous occurring without being prompted or requested

spontaneous report a report (usually of an adverse event). The report is
generally one that comes from clinical practice rather than an adverse event
reported as part of a clinical trial
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spreadsheet standavd operating procedure

spreadsheet a simple form of database that may be held on a computer or
simply on paper

SPSS acomputer package commonly used for statistical analysis

spurious a feature that is observed (usually in a sample of data) but which
is not real (and so is not reflected in the population)

spurious correlation correlation between two or more variables but where
neither is caused by the other. => causality

square contingency table a contingency table that has the same number of
rows as it has columns. The most common is the two-by-two table, which
has two rows and two columns

square root transformation the transformation that produces a square root

stability the property of not changing with time or under changing en-
vironmental conditions. This is a desirable aspect of a product. => shelf
life

stability data data to assess the stability of a product

stability testing the process of testing a product to determine to what extent
it is stable

stable disease incancer studies this is one of the RECIST criteria; generally
regarded as a tumour that does not fall into the categories of complete
response, partial response or progression

stacked bar chart a form of bar chart where different subcategories that
add to 100% of the main categories are stacked on top of each other (Figure
36). <> pie chart

stair case design  a sequential design for a trial where the stopping bound-
aries are not smooth (straight) lines but change in steps. = trouser leg
design

standard deviation a measure of how spread out a set of data is. It is the
square root of the variance. <> standard error

standard error a measure of how precisely a parameter has been estimated.
It generally increases as the standard deviation increases (so as the data
become more variable, so the precision of the estimates of any parameters
becomes worse); it generally decreases as the sample size increases (so as
we have more information, the precision of the estimates of any parame-
ters becomes better). Standard errors are used extensively for constructing
confidence intervals and calculating P-values

standard Normal distribution a Normal distribution with mean equal to
zero and standard deviation equal to one

standard normal variate a value from a standard Normal distribution

standard operating procedure (SOP) a written document to describe how
various procedures should be carried out in clinical research. Standard
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Figure 36 Stacked bar chart. This type of graph can be useful with an ordered categor-
ical scale. It is more useful to estimate the cumulative number of patients with responses
in the lower categories than the actual number in any one category. For example, in the
Active treatment group, the number of patients with no symptoms is approximately 15;
with none or mild symptoms it is approximately 75, etc.

operating procedures cover all aspects of clinical trial work from the or-
ganization of the company, through protocol writing, running and moni-
toring studies, data management and statistical analysis, report writing and
approval. = Good Clinical Practice, GXP

standard score =~ z score

standard treatment if a treatment is in common use then it is often referred
to as ‘a standard treatment’. If it is almost universally used then it is some-
times called ‘the standard treatment’ (note the use of ‘a’ versus ‘the’). =
gold standard
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standavdization status

standardization a broad term. One meaning is simply to transform a set of
numbers to z scores. It is also used for producing various indices, typically
of mortality and morbidity

standardized normal deviate ~ standard normal variate

standardized score ~ z score

STARD a set of guidelines, describing the way in which studies of di-
agnostic agents should be reported. It stands for Standards for Report-
ing of Diagnostic Accuracy. Details can be found at http://www.consort-
statement.org/stardstatement.htm. = CONSORT, MOOSE, QUOROM

STATA a computer package commonly used for statistical analysis

statistic  strictly the meaning of this word is ‘a function of the data’.
The function may be the mean, the maximum value, the fifth smallest
value, the difference between the mean and the mode, etc. <> parameter,
statistics

statistical analysis plan (SAP) a document written in addition to the study
protocol that describes all the necessary details of how the statistical anal-
ysis will be carried out. = blind review

statistical centre the place or organization where all the statistical issues
(usually design, but certainly analysis and reporting) are carried out. This
may be the same as the rest of the study team, or it may be an independent
group. It could be one of the functions carried out by a contract research
organization

statistical co-ordinating centre o> statistical centre

statistical inference the process of drawing conclusions by using statistical
methods

statistical model see model

statistical significance the claim that is generally made when the calcu-
lated P-value from a statistical significance test is less than a prespecified
significance level (often meaning P < 0.05) so that the null hypothesis is
rejected

statistical significance test = significance test

statistical test ~ significance test

statistically significant the result of a statistical significance test when the
P-value is smaller than the prespecified significance level and so the null
hypothesis is rejected. <> clinical significance

statistics  the plural of statistic but also meaning the art, philosophy and
science of using statistical methods to design, manage, analyse and draw
conclusions from studies. In this latter case <> statistic

status  the position of someone or something. When referring to a person, it
tends to mean level of seniority (high or low). When referring to a study, it

204



StatXact stochastic

5
00

0002

55

00011

678

000000000 334
55569

000000124
5555789
1111111112334444

OO =2 =MNDMNMWWwhprouoom

Figure 37 Stem and leaf plot. The number of years each of 66 subjects has suffered
from eczema. Reading from the top, one patient has suffered for 55 years, two for 50
years, one for 42 years, three for 40 years, etc.

often means the stage that the study has reached: stages might be protocol
developed, recruitment started, recruitment complete, study finished, etc.

StatXact asoftware package that uses ‘exact’ statistical methods rather than
relying on asymptotic methods. = nonparametric methods

steady state stable, or not changing in any systematic way

steering committee acommittee set up to guide (steer) the course of a study,
group of studies, organization, etc. = data and safety monitoring board

stem and leaf plot a graphical method for showing summary statistics
from a set of data (Figure 37). <> histogram

step-down procedure a statistical method of testing hierarchical hypothe-
ses to allow for multiplicity

stepped wedge design a design where baseline measurements are repeated
several times and different subjects are randomized to treatment after differ-
ent numbers of baseline observations. Itis usually used when a large number
of study subjects are all available at the same time and so it staggers the
start of randomized treatment across time

stepwise regression a method of selecting which predictor variables
should be in a multiple regression model. Each variable is included in
turn, in a stepwise manner. The effect of including and excluding variables
is tested. = F to enter, F to remove, backward elimination, forward
selection

stepwise selection ~ stepwise regression

stereogram ~ isometric graph

stochastic happening at random
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stochastic curtailment study

stochastic curtailment stopping recruitment to a study early based on de-
termining the probability that the final result (if the recruitment continued)
would not be different from what it is now. => interim analysis, premature
stopping, sequential study, group sequential study

stopping boundary in a sequential study or group sequential study, the
boundary of the rejection region for rejecting the null hypothesis. Note
that, unlike in a fixed sample size design, the rejection limit is not a constant
value

stopping rule the rule for deciding when to stop recruitment to a study
(usually in the context of sequential studies or group sequential studies).
This may be based on formal statistical considerations or be more informal.
= alpha spending function, stopping boundary

stratification the process of defining and forming strata

stratification variable a categorical variable that defines which stratum
a subject falls in

stratified random sample a random sample that samples separately from
different strata within the population

stratified randomization the use of separate randomization lists for dif-
ferent strata in the sample. This is often done to ensure that possible con-
founding factors are balanced across the treatment groups

stratified sample ~ stratified random sample

stratified treatment assignment =~ stratified randomization although
note that ‘assignment’” does not necessarily imply randomization

stratify  to divide a sample or population into groups according to the values
of a categorical variable. This is usually done before stratified random-
ization or for taking stratified samples. => poststratification

stratum one of the groups formed from stratifying a sample or population

strength of evidence this is one phrase used to describe the interpretation
of a P-value. In a statistical significance test, the smaller the P-value, the
greater the strength of evidence to reject the null hypothesis

structured abstract a requirement by some journals that the abstract (or
summary) of a paper should have clear headings rather than being free
text. The headings required are usually: Introduction, Subjects, Methods,
Results, Conclusions. &> CONSORT

Student’s t test = ¢ test

studentised range when comparing the means of several groups, this is the
difference between the largest mean and the smallest mean, divided by the
standard error. => analysis of variance

study a broad term to describe any sort of investigation including clinical
trials, surveys, meta-analyses, etc.
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study coovdinator subgroup

study coordinator the person responsible for organizing and coordinating
the practical and scientific aspects of a study. It does not usually mean the
principal investigator, who usually only takes the medical and scientific
responsibilities

study data data that come from a study

study design ~ design

study group this does not usually refer to the subjects who take part in a
study but to the people who plan, organize, manage, coordinate and run a
study

study medication medication (drugs, etc.) that are being researched in a
study. This does not, therefore, include other concomitant medications

study nurse a nurse who is involved in some of the clinical aspects of a
study. => subinvestigator

study period the time during which the clinical aspects of a study are carried
out. This is from the time of the first subject being enrolled until the last
visit for the last subject (but does not generally include time after this when
the data are being analysed and reports written)

study population the entire group of people who could potentially be re-
cruited to a study and, therefore, the population to which any findings and
conclusions should apply

study protocol = protocol

study site coordinator a study coordinator who is responsible for activi-
ties at a particular site (or sites) rather than overall

study staff the staff involved in a study, usually taken as meaning those
who work at the study centre and are involved in the clinical aspects
of a study rather than those who are involved in the administrative
aspects

subcategory when categorical data are categorized by more than one fac-
tor in a hierarchical way, this produces ‘categories within categories’. These
are referred to as subcategories. = subgroup

subclass =~ subcategory

subclinical disease a disease that does not show any signs or symptoms.
Many diseases may be classed as subclinical in their early stages. = sojourn
period

subcutaneous under the skin. A common route of delivering injections. <>
intramuscular, intravenous. For a complete list of routes of administra-
tion, see Appendix 3

subgroup when certain subjects within a randomized group are separately
identified (for example, those in certain strata), this smaller group is called
a subgroup. => subcategory
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subgroup analysis sudden unexpected serious adverse veaction

subgroup analysis analysis of results of a study just in certain subgroups.
This may be instead of, or in addition to, an analysis of all subjects. Often
subgroup analyses are considered to be potentially misleading

subinvestigator someone who is qualified to make decisions about subjects
in a study but who does so under the supervision of an investigator. =
principal investigator, study nurse

subject a person, generally one who takes part in a study. Note that they do
not necessarily have to have any disease (<> patient) and they may or may
not be taking part voluntarily (<> volunteer)

subject id a unique reference code given to a subject in a study. It may be
a numeric or alphanumeric code

subject identification number a subject id that is numeric

subjective general impressions rather than confirmed facts. <> objective

subjective Bayes Bayesian statistical methods where the prior distri-
bution is formed from opinions rather than from data. <> empirical
Bayes

subjective data values that are formed from impressions rather than from
precise measurements. Examples include data recorded on visual analogue
scales, data recorded in the form of ‘mild’, ‘moderate’ or ‘severe’ symp-
toms, and data on likert scales. <> objective data

subjective endpoint an endpoint to a study that is subjective data. <>
objective endpoint

subjective measurement a measurement of subjective data. << objective
measurement

subjective outcome an outcome that is subjective data. <> objective out-
come

subjective probability this usually refers to a prior probability in
Bayesian statistics that is based on opinions rather than data. = subjective
Bayes

sublingual under the tongue. => route of administration. For a complete
list of routes of administration, see Appendix 3

subscript in typesetting, a character that is set below the line of other char-
acters, for example the ‘i’ inx;. <> superscript. Subscripts and superscripts
are used extensively in mathematical and statistical notation and in chemical
formulae

subset = subgroup

sudden unexpected serious adverse reaction (SUSAR) an unexpected
adverse event is one that is not previously known about and not listed in the
summary of product characteristics. Such an event that occurs suddenly
and without warning is called a ‘SUSAR’
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sum of squares supportive care

sum of squares in a set of data, the sum of the squared deviations of each
value from the mean. Sums of squares are used extensively in analysis of
variance and regression. => least squares

Summary Basis of Approval a document published by the Food and Drug
Administration giving a short summary (often 5 or 6 pages) of the basis on
which a drug or biologic was approved for marketing. It contains a summary
of scientific assessments, as well as brief administrative details

summary measure a statistic (a function of the data) used to summarize
repeated measurements. Examples include area under the curve, Cy,ay,
tmax, ll/2

summary of product characteristics (SPC or SmPC) all of the licensing
information about a product: prescribing information, contraindications,
etc. = package insert

summary result =~ statistic

summary statistic ~ statistic

summary tabulation a tabulation of data that does not show all of the de-
tails of all patients. It usually shows how many subjects had certain features
(and how many did not), rather than listing which patients did or did not
have those features

superinfection in studies of antibiotics, a superinfection is a new infection
that appears in addition to a pre-existing one

superiority study a study where the objective is to show that one treatment
is better than another. In general the null hypothesis would be stated as
Hy:ty = pp and the alternative hypothesis would be H:puy > . =
equivalence study, noninferiority study

superposition for drugs with linear kinetics, the concentration of the drug
at any time following multiple doses is the sum of the concentrations that
would be observed had each of the doses been given as a single dose

superscript intypesetting, a character that is set above the line of other char-
acters, for example the ‘y’ in x”. <> subscript. Superscripts and subscripts
are used extensively in mathematical and statistical notation and chemical
formulae

supine lying down on one’s back. <> prone

supporting analysis a secondary analysis that gives similar information
to the primary analysis and so helps justify (or support) conclusions based
on the primary analysis

supporting study a study that is not definitive but helps to support the
results and conclusions of a confirmatory study

supportive care any form of care (not restricted to medical treatments) that
is given to patients. = best supportive care, palliative care
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suppository suspension

suppository medication delivered by insertion into the vagina or rectum.
=> pessary. For a complete list of routes of administration, see Appendix 3

surgery the branch of medicine that treats diseases by operative procedures

surgical methods that use surgery

surgical study a study that compares different surgical procedures or com-
pares surgical and nonsurgical (possibly medical) procedures

surgical treatment treating a patient by surgery. As with placebo treat-
ment, this illustrates the very broad use of the term ‘treatment’

surrogate a substitute. A variable that is a surrogate for the most clinically
meaningful endpoint. In hypertension studies, the most important endpoint
would usually be mortality (possibly restricted to cardiovascular reasons)
but raised blood pressure would often be the endpoint that is measured.
Blood pressure is being used as a surrogate for mortality. => biological
marker

surrogate endpoint an endpoint that is a surrogate

surrogate marker = surrogate

surrogate observation an observation that is a surrogate

surrogate outcome an outcome that is a surrogate

surrogate variable =~ surrogate

surveillance the act of watching over; most commonly used in the context
of post-marketing surveillance study

survival remaining alive. If death is not the outcome of a study then ‘sur-
vival’ is sometimes broadened to include whatever the outcome is defined
to be (such as ‘disease-free survival’). => overall survival

survival analysis methods of statistical analysis of survival studies that use
the time to death (or time to some other event) as the response variable.
Methods include Cox’s proportional hazards model, the proportional
odds model, the log rank test

survival curve a graph showing the proportion of subjects in a survival
study who are still alive as time progresses (Figure 38)

survival data data recording survival times of subjects in a study

survival function the equation that describes the survival curve

survival rate the proportion of subjects in a study who are still alive at a
particular time. Note that the term ‘death rate’, although simply the opposite
of survival rate, is less often used. => hazard rate

survival study a study of the time until an event (often, but not restricted
to, death) occurs

survival time the length of time a subject survives after some intervention

SUSAR sudden unexpected serious adverse reaction

suspension a form of presentation of product in liquid form, for oral
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Figure 38 Survival curve. This graph simply shows the proportion of patients surviv-
ing in a study of pancreatic cancer

consumption. = other delivery devices such as capsule, tablet, trans-
dermal patch A complete list of different pharmaceutical forms is given
in Appendix 2

symmetric distribution a distribution (usually a probability distribution
rather than a frequency distribution) that is symmetric. This means that the
mean, the median and the mode will all be equal. The Normal distribution,
t distribution and uniform distribution are all symmetric. It is sometimes
wrongly thought that a symmetric distribution must be a Normal distribution
but this is clearly not the case

symmetric test ~ two sided test

symptom a feature of a disease or illness that a patient experiences and that
the patient can describe (headache, nausea, etc.). <> sign

symptom checklist a list of possible symptoms that a subject is asked to
review and identify which (if any) they are suffering from

syndrome a group of signs and symptoms that, when occurring together,
characterize a disease. => diagnosis

synergistic effect the effect of two (or more) interventions that is greater
than the sum of the individual effects. => interaction
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synergy system organ class

synergy more than one intervention acting together (usually in a positive
way). = interaction

synthesize to draw information from different sources together and make
judgements. => overview, meta-analysis

syringe adelivery device for injecting liquid into the body. => intravenous,
intramuscular, subcutaneous

system organ class (SOC) a way of categorizing the different systems and
functions of the body. It also forms the highest level in the hierarchy of the
MedDRA drug dictionary. There are 26 categories at this level (Table 19).
<> high level group term, high level term, lowest level term, preferred
term

Table 19 System organ classes

Description

Infections and infestations

Neoplasms benign, malignant and unspecified (including cysts and polyps)
Blood and lymphatic system disorders

Immune system disorders

Endocrine disorders

Metabolism and nutrition disorders

Psychiatric disorders

Nervous system disorders

Eye disorders

Ear and labyrinth disorders

Cardiac disorders

Vascular disorders

Respiratory, thoracic and mediastinal disorders
Gastrointestinal disorders

Hepatobiliary disorders

Skin and subcutaneous tissue disorders
Musculoskeletal and connective tissue disorders
Renal and urinary disorders

Pregnancy, puerperium and perinatal conditions
Reproductive system and breast disorders
Congenital, familial and genetic disorders
General disorders and administration site conditions
Investigations

Injury, poisoning and procedural complications
Surgical and medical procedures

Social circumstances
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systematic systemic exposure

systematic occurring in a regular, steady, manner

systematic allocation a form of treatment allocation that is not random but
follows a regular pattern. For example, all subjects recruited on days of the
month that are odd (first, third, fifth, etc.) may be given one treatment while
all subjects recruited on the even numbered days are given the alternative
treatment. = systematic sample

systematic assignment ~ systematic allocation

systematic error an error that is always (or usually) made. Examples in-
clude measuring subjects’ weight on a faulty pair of scales. Often synony-
mous with bias

systematic review a thorough and complete review and assessment of all
the literature on a subject. The term is often used in the context of meta-
analyses

systematic sample asample from a population that is not taken at random.
A simple method for taking a systematic sample would be to select every
tenth patient who enters a doctor’s surgery. = systematic allocation

systematic variation variation that is the same (or very similar) between
all subjects in a study or that is inherent in a measuring instrument. <>
random variation

systemic relating to the entire body rather than individual parts of it. <>
topical

systemic exposure when asubject’s entire body is exposed to a drug (usually
because it gets into the blood stream). <> topical exposure

213



t distribution the probability distribution for the ¢ statistic

t statistic the calculated value of 7 (as in 7 test) from a set of data

ttest a statistical significance test about the mean of a population when the
variance has to be estimated from the data. => independent samples ¢ test,
paired ¢ test, single sample # test

ty, half life

table asummary of results presented in rows and columns

table shell ~ ghost table

tablet adissolvable pill made of compressed powder that contains a drug. =
other delivery devices such as capsule, transdermal patch. For a complete
list of routes of administration, see Appendix 3

tabular in the form of a table

tabulate to produce a table of data or of results

tabulation = table

tachyphylaxis lessening of the effect of a treatment after prolonged use, or
the need to increase the dose in order to maintain a given effect

tail the extreme values (highest and lowest) of a distribution. The term is
only generally used when the frequency (or relative frequency) becomes
smaller and smaller as the values become more extreme; so it is not usually
applied to U shaped distributions, for example

tail area the area under a probability distribution curve in the tail of the
distribution beyond a specified cutoff point. => rejection region

tail area probability the probability that a sample statistic will lie in the
tail area of a probability distribution. => P-value, significance level

target population the population from which it is intended to sample or
to which conclusions from a study are intended to apply

telephone interview an interview carried out over the telephone

telephone randomization the process of central randomization is often
carried out by the investigator contacting a central office by telephone. This
is referred to as telephone randomization. At the central office there may
be a computer that answers calls and gets information via a touch tone
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tempoval test statistic

telephone, or there may be an operator who takes calls and deals with them
manually. Both cases fall under the heading of telephone randomization

temporal happening with time. = secular

temporal variation variation that occurs with time

teratogenic a drug (or other procedure) that causes harm to a foetus

tercile each of the 33!/5rd and 66%/5rd centiles

term a word or expression that has a specific meaning in a particular disci-
pline. This dictionary contains approximately 3000 ‘terms’. Also a single
part of a mathematical model

terminal life ending. Also used to mean a device for inputting to, and getting
output from, a computer

tertiary of third importance (behind primary and secondary). Often sec-
ondary is used to encompass everything that is not primary; if tertiary is
used, it is often used to encompass everything that is not primary or sec-
ondary

tertiary care centre a clinic or other centre where patients are treated or
cared for after they have been referred from a secondary care centre (and
so also after being referred from a primary care centre)

tertiary care study a study carried out in a tertiary care centre

tertile =~ tercile

TESS treatment emergent signs and symptoms

test a way of challenging an idea to see if it is true. This applies to medical
tests (such as diagnostic tests) and to statistical tests (as in hypothesis
test and significance tests). The term is also used more generally simply
to find an answer to a simple question such as what is someone’s blood
pressure

test case any single member of the test group. = case

test group a group of subjects who are being tested or experimented on. In
the case of a study of two treatments, the term is usually used to refer to the
group who receive the experimental treatment. <> control group

test of hypothesis = hypothesis test

test of significance =~ significance test

test result the result of a test. Usually this term is restricted to results
of medical tests (diagnostic tests, laboratory tests, etc.) rather than being
applied to results of statistical significance tests

test-retest reliability the correlation between two measurements on the
same subject. = within subjects variance

test run  a test of practical issues with carrying out a study. = pilot study

test statistic the immediate result of carrying out a statistical significance
test. The test statistic is then compared with the appropriate probability
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test treatment tied paiv

distribution to see how extreme it is (to what degree it lies in the tails of
the distribution). From here, the P-value can be calculated

test treatment ~ experimental treatment

test validity the extent to which a test measures what it is supposed to be
measuring. This is particularly important in questionnaires such as those
that measure quality of life, where the ‘real’” answer may be impossible to
know

therapeutic concerned with treating a disease

therapeutic dose the dose of a drug that is effective for treating a particular
disease. = therapeutic range

therapeutic effect an effect caused by a therapy (or treatment). Usually this
is considered to be the beneficial, not the adverse, effects

therapeutic equivalence the same therapeutic effect. Two products may
differ, may require different doses and formulations but may still be ther-
apeutically equivalent. => equivalence margin

therapeutic index =~ therapeutic ratio

therapeutic range the range of doses of a drug that give a therapeutic
effect

therapeutic ratio the ratio of beneficial effect to adverse events. =
benefit-risk

therapeutic study astudy of therapies. Used in place of clinical trial when
it is required to emphasize that the study is one of treatment of a disease
rather than of prevention or prophylaxis

therapeutic window =~ therapeutic range

therapy ~ treatment

three-factor interaction the interaction between three distinct factors.
These might be, for example, treatment, gender and stage of disease. Such
interactions are rare, difficult to detect with any certainty and often difficult
to justify on clinical grounds. Two-factor interactions are also rare, but
less so. = high-order interaction, factorial study

three-period crossover a crossover study that has three treatment peri-
ods. This may include a comparison of three treatments or of only two. In
the case of comparing two treatments, subjects would be given the same
treatment in two of the periods and a different treatment in the third

three-way interaction =~ three-factor interaction

threshold ~ cutoff point

tied observations two data values that are equal. The term is usually re-
stricted to use with ordered categorical data

tied pair a term used in many nonparametric statistical tests to describe
when two paired data values are the same
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time-dependent covariate tolevance

time-dependent covariate a covariate that changes with time. Usually it is
assumed that covariates are fixed: age atentry to a study might be a covariate
that, once measured, does not change. Exposure to possible carcinogens in
the workplace is a covariate that might change with time as an employee
works at different sites and as processes at those sites change. <> time-
independent covariate

time-independent covariate a covariate that does not changes with time,
such as gestational age at birth, sex, ethnic group, baseline disease severity.
Most use of the word covariate assumes time-independent covariate. <>
time-dependent covariate

time interval a specific, identifiable, period of time. <> time point

time period ~ time interval

time point a specific, identifiable, moment in time. The definition of ‘mo-
ment’ may vary with the context: in some cases it might be a scheduled
study visit, in others it might be a particular day or the instant at which an
injection is administered. <> time interval

time series a series of data that are collected sequentially in time. Usually
it is assumed that a time series is very ‘long’ in the sense that it contains
hundreds of sequential measurements. Contrast this with longitudinal data,
where generally fewer time points are assumed. Repeated measurements
data might have the same interpretation as longitudinal data or may involve
even fewer time points

time window ~ time interval

titrate to search for the optimum dose of drug in the body to produce a
required effect. The effect may be positive or it may be to find a toxic dose

titration the process of titrating

titration period aperiod during a study when each subject is being titrated.
A consequence of studies that have titration periods is that each subject can
potentially end up on a different dose of drug. If this period is then followed
by a treatment period, the results of the study will not be in terms of an
effect produced by a given dose of the drug but rather an effect given by the
optimum dose of the drug, as defined for each subject separately

titration study = dose escalation study

titre the concentration of a drug

tmax  the time at which the maximum concentration of a drug occurs in the
body (see Figure 1, area under the curve). = Cy,,

tolerability ~ safety data

tolerance the allowable (and acceptable) difference between a measured
value and the true value. = accuracy. The term is also used to mean
acceptability (of a product)
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tolevance limit treat

tolerancelimit the maximum acceptable difference between a measurement
and its true value. = accuracy

topical local; relating to specific parts of the body rather than to all of it.
Ointments and creams, for example, are topical treatments. <> systemic

topical exposure when a subject is only exposed to a drug at a limited site
on their body. <> systemic exposure

total cost  the sum of all costs from all sources. => direct cost, indirect cost

total sum of squares the sum of squares of a set of data, ignoring any strata
(treatment groups or other classification variables). = between groups
sum of squares, within groups sum of squares, between subjects sum
of squares, within subjects sum of squares

toxic poisonous

toxic effect a poisonous effect. > adverse reaction

toxicity the extent to which a substance is toxic

toxicokinetics the study of how drugs cause toxic effects

toxicology the study of poisons or of poisonous effects of drugs

toxin a poison

trace the smallest amount of a chemical (drug or otherwise) that can be
detected. It is usually so small that the actual amount cannot be determined;
only its presence can be detected

trade name the name given to a product for the purpose of marketing. =
generic name

training set see split-half reliability

transcribe to copy from one place to another. Common examples are the
copying of details from patients’ notes into a case record form or copying
data on case record forms into a computer

transcription error an error that is made when transcribing data

transdermal patch a method of delivering drug to the body. The drug is
impregnated into a patch that is placed on the skin and the drug is ab-
sorbed through the skin. For a complete list of routes of administration, see
Appendix 3

transform to change, usually in the sense of changing numbers through
mathematical functions

transformation the result of transforming. => function

transition matrix ~ shift table

translational research the study of how results from one scenario (possible
one dose of drug or one population) may be applicable to another population.
= bridging study

treat to give a medical treatment to someone with a disease. In the con-
text of clinical trials, the term is often used broadly to include surgical
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treatment treatment intevaction effect

interventions, giving subjects placebo and giving medication to subjects
who are not patients

treatment any form of intervention given to patients. The term is used
extremely widely in the context of clinical trials. It includes use of placebos,
palliative care, even the use of ‘no treatment’ if that is one of the treatment
regimens being evaluated. The term is also sometimes used when referring
to subjects who are not ill and who are not, therefore, patients

treatment allocation the treatment that has been allocated to a subject (by
randomization or some other means)

treatment allocation ratio the ratio of how many subjects are assigned (by
randomization or by other means) to each treatment group in a study. The
most common situation is that each treatment group has the same number
of subjects (1:1 allocation, or equal allocation) but 2:1 and 3:1 allocations
are sometimes used

treatment arm =~ treatment group

treatment comparison the comparison between two (or more) treatment
groups, based on one of the endpoints of a study. => treatment effect

treatment difference the difference between two treatment groups based
on one of the study endpoints. This might commonly be the difference in
mean response, difference in the proportion of responders, difference in
median survival times, etc. = effect, treatment effect

treatment effect largely synonymous with treatment difference but esti-
mates such as odds ratios tend to be referred to as treatment effects rather
than as treatment differences

treatment emergent signs and symptoms (TESS) a method of identifying
an adverse event. If a subject has any signs or symptoms of a disease before
entering a study, continuation of those signs or symptoms is not recorded as
an adverse event. Worsening of any of those signs or symptoms is regarded
as an adverse event, as is the emergence of any new sign or symptom

treatment failure asubject who has a poor response to treatment (generally
aresponse that has been declared to be not sufficiently good). <> treatment
success

treatment group the group of subjects who are assigned to receive one
particular treatment (treatment is used here in the very broadest sense).
The term is also sometimes used to refer specifically to those subjects who
do not receive placebo. In this case, the term placebo group is often used
to describe subjects who receive placebo

treatment group comparison = treatment comparison

treatment interaction an interaction between two (or more) treatments

treatment interaction effect the size of a treatment interaction
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treatment peviod trialist

treatment period the time period during which treatment is given. <>
run-in period, washout period, follow-up period

treatment-period interaction an interaction effect between treatment
and the period when it is given. This implies that the treatment effect
is different during different time periods in the study. This is particularly
important in crossover studies

treatment regimen a term to encompass treatment, dose, method of de-
livery, time of delivery, etc. For example a treatment regimen might consist
of: 2 weeks of tablets, three times a day; followed by 10 days of injections
once a day; followed by 6 weeks of physiotherapy

treatment schedule a time schedule for when subjects are supposed to
receive treatment

treatment sequence the order in which treatments are given (multiple
treatments either to the same subject, as in a crossover study, or to different
subjects in a parallel group study)

treatment success a subject who has a good response following treatment.
Note that the definition of a ‘good’ response may be arbitrary. <=> treatment
failure

trend ageneral course. The term is used variously: it is used of longitudinal
data to describe a consistent change with time; it may be used in studies
with multiple doses of the same drug to imply a consistent change in effect
with increasing (or decreasing) dose; sometimes it is used in simple compar-
isons between two groups when a difference is observed but that difference
has not been shown to be statistically significant (‘there was a trend to-
wards statistical significance’). In this last situation, it is used badly and
tends to reflect the investigator’s hopes, rather than what the data have
actually demonstrated

triage classification of patients according to their need and their likely prog-
nosis. Briefly, those with minor injuries can wait; those with very severe
injuries are likely to be past helping; those in the middle category are the
ones who should be treated first

trial = clinical trial

trial and error the informal process of trying one idea to see if it works; if
it does not then trying another idea and so on until a solution to a problem
is found

trial statistician the statistician who is responsible for the statistical aspects
of design and analysis of a specific trial

trialist a person who has experience and expertise in scientific and practical
aspects of running clinical trials
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triangular test two-hy-two table

triangular test a closed sequential study design where the baseline (zero
recruitment) and stopping boundaries form a triangle

trim  to delete outliers. <> truncate

trimmed mean the mean of a sample of data after outliers have been
deleted. A (small) percentage of the data values are deleted from each
tail of the frequency distribution. = truncated mean, Winsorised
mean

triple blind the situation where the subject is blinded to the study medica-
tion, the investigator is blinded and the data management staff are blinded.
=> single blind, double blind, quadruple blind

triple mask = triple blind

trough on a graph, and dip in values. The opposite of a peak

trough value the minimum value from a set of selected data. <> peak value

trouser leg design an informal term for some types of sequential design
where the stopping boundaries appear, graphically, like the outline of a pair
of trousers (* closed sequential design, Figure 4)

true mean the mean of the population, rather than that of the sample.
The parameter value rather than the sample estimate. The true mean is
generally never known although in the case of finite sized populations it
could, in theory, be determined. <> sample mean

true value see, for example, true mean, true variance. <> statistic

true variance as with true mean, this is the population value of the vari-
ance. <> sample variance

truncate to delete extreme values from a distribution. The values deleted
are not necessarily outliers. <> trim

truncated data data from which the extreme values have been deleted

truncated distribution adistribution from which the extreme values have
been deleted. This can apply to both frequency distributions and proba-
bility distributions

truncated mean the mean of a set of truncated data. = trimmed mean,
Winsorised mean

truncated observation =~ truncated data

Tukey’s least significant difference (LSD) test a statistical multiple com-
parison method for comparing the means of several groups

two-armed study a study with two treatment groups, usually assumed to
be a parallel groups study

two-by-two contingency table = two-by-two table

two-by-two table a table of data or summary statistics with two rows and
two columns. => odds ratio, risk ratio
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two-compartment model Type T exvor

two-compartment model a theoretical model used for describing the way
that many drugs are dispersed around the body. It assumes that drug is
absorbed into one compartment of the body (typically into plasma) and
then into other organs and tissues of the body. = first pass metabolism

two-factor interaction the interaction between only two factors (such as
gender and treatment). = three-factor interaction, high-order interac-
tion, factorial study

two-period crossover = two-period crossover design

two-period crossover design a crossover study with two treatment peri-
ods, generally to compare two treatments

two-period crossover study a crossover study designed as a two-period
crossover design

two sample ¢ test ~ independent samples ¢ test

two sided concerned with both tails of a distribution. <> one sided

two-sided alternative the alternative hypothesis that is a two-sided hy-
pothesis. <> one-sided alternative

two-sided hypothesis an alternative hypothesis for the comparison of the
means (or other parameter) of two or more groups. The null hypothesis
is typically that the two group means are equal; the alternative hypothesis
is that the two group means are not equal. This allows either group to be
declared superior. <> one-sided hypothesis

two-sided test any statistical significance test where the alternative hy-
pothesis is a two-sided hypothesis. <> one-sided test

two-stage stopping rule astopping rule that has two criteria that both need
to be fulfilled in order to stop the study

two tailed ~ two sided

two-tailed alternative = two-sided alternative

two-tailed hypothesis ~ two-sided hypothesis

two-tailed test = two-sided test

two-way analysis of variance analysis of the mean of a continuous vari-
able by amodel that has two independent categorical variables. => analysis
of covariance, one-way analysis of variance, regression

two-way classification cross-classification of data by two categorical vari-
ables. For example, the mean response might be classified by treatment
group and by gender

two-way interaction =~ two-factor interaction

two-way table ~ two-by-two table

Type I error in a statistical significance test, the probability that the null
hypothesis is rejected when it is actually true. <> Type II error. => Type
III error
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Type 11 evvor Type 111 evvor

Type Il error in a statistical significance test, the probability that the null
hypothesis is not rejected when it is actually false. This often happens due
to lack of power. <> Type I error. => Type III error

Type IIl error in a statistical significance test the probability that the null
hypothesis is rejected and that Treatment A is declared to be superior to
Treatment B but the true state is that Treatment B is superior to Treatment
A. = Type I error, Type II error. Some people also use the term to refer
to the correct answer to the wrong question
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U shaped curve a curve having two peaks at the extremes and a trough in
the middle (Figure 39)

U shaped distribution a distribution that has peaks at (or very near) the
minimum and maximum values and a low relative frequency (a trough)
in the middle. Such distributions are not common but one example is the
distribution of alcohol intake in some populations
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o

Figure 39 U shaped curve. Any curve of this general shape is called U shaped. This
example is also a quadratic curve
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unadjusted uniform prior

unadjusted parameter estimates that are not adjusted for any covariates
or confounders

unadjusted estimate ~ crude estimate

unbalanced a study (or sometimes just one aspect of a study) that is not
balanced (either intentionally or inadvertently)

unbalanced block design a study design that has used blocking but which
has not used balanced blocks

unbalanced design a study design that is not balanced (usually intention-
ally) as with, for example, a partially balanced design

unbalanced treatment design ~ unbalanced design

unbiased not biased

unbiased estimator an estimator that is not biased

unblind to open the randomization schedule in a blinded study; also a
term that describes a study that is open label

uncontrolled not controlled; having no control group

uncontrolled study a study that has no control group

under represent not represent fully. This particularly applies to the sam-
ple of subjects in a study and how well the distribution of demographic
data reflects the demography of the population. => sample demographic
fraction, population demographic fraction

underlying distribution an informal term for the probability distribution
that can never be properly observed; only a sample forming a frequency
distribution can be observed

unequal allocation allocation to treatment groups that is not in an equal
proportion in each group (such as 2:1 allocation). => allocation ratio. <>
equal allocation

unequal randomization the same as unequal allocation but this stresses
that the allocation method was one of randomization

unexpected adverse drug reaction an adverse reaction that is not ex-
pected and has not been listed in the investigator’s brochure or summary
of product characteristics. = unexpected adverse event

unexpected adverse event an adverse event that is not expected and does
not appear in the investigator’s brochure or summary of product char-
acteristics. = unexpected adverse drug reaction

uniform distribution a probability distribution where all values from the
distribution have equal probability of occurring (Figure 40)

uniform prior in Bayesian statistics a prior distribution that assigns equal
probability to all values of a parameter between two limits. Often (but
not necessarily) the limits may be from minus infinity to plus infinity. =
reference prior
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uniform treatment assignment unit of analysis

0 1

Figure 40 Uniform distribution. A very simple probability distribution. All values be-
tween 0 and 1 have equal probability of being observed. (The range need not necessarily
lie between 0 and 1.) This type of distribution would rarely be seen in a sample of data
but does have some useful theoretical applications

uniform treatment assignment = equal allocation

uniformly most powerful test any statistical significance test that has as
much power as any other test for testing the same null hypothesis. Note that,
in general, two-sided tests never have a single uniformly most powerful
test but one-sided tests may have

unimodal having one mode

unimodal distribution a distribution that has only one mode. <> bimodal

uninformative prior ~ reference prior

unique the only one of a kind

unit normal variable ~ standard normal variate

unit of analysis in most situations, each subject in a study will be analysed
as an independent subject or unit of analysis. In some situations where each
subject is not randomized individually (see, for example, cluster random-
ization) then the unit of analysis needs to reflect this. => experimental unit
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univariate unrestricted vandomization

univariate relating to only one variable (usually meaning one response
variable). <> bivariate, multivariate

univariate analysis methods of analysis that assume a single response vari-
able. <> bivariate analysis, multivariate analysis

univariate data one response variable. <> bivariate data, multivariate
data

univariate distribution the distribution of one variable. <> bivariate dis-
tribution, multivariate distribution

universe the totality. This term is sometimes used synonymously with pop-
ulation and sometimes regarding all possible values of a parameter or all
possible models that might be considered

unlisted adverse drug reaction an adverse reaction to a drug that is not
previously known about and so is not listed in the summary of product
characteristics or investigator’s brochure. It will inevitably be an unex-
pected adverse drug reaction

unordered categorical data data that are measured on a categorical scale
but where the categories have no natural ordering, for example race or blood
group

unordered categorical scale the scale on which unordered categorical
data are measured

unordered categorical variable a variable that yields unordered categor-
ical data

unordered data data that are measured on an unordered scale

unordered scale a measurement scale that is not ordered

unpaired comparison a comparison that is made between independent
groups

unpaired data the same variable measured on two different (independent)
subjects

unpaired design a study design that involves taking independent obser-
vations from different subjects and usually makes treatment comparisons
using unpaired comparisons, often (but not necessarily) in the form of a
parallel group design

unpaired observations observations that are independent of each other;
usually observations from different subjects

unpaired sample a sample of independent observations

unpaired ¢ test =~ independent samples ¢ test

unrestricted randomization randomization (to treatment groups) that
has no restrictions (like blocks or strata). <> restricted randomization.
=> completely randomized design
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up and down design utility function

up and down design a study design that can increase or decrease the dose
of medication until an optimal dose is found. => dose escalation study

up titration increasing the dose of a drug until a desired effect is seen. <>
back titration

update to take new information and use it to bring old decisions, judge-
ments, etc. up to date. The term is often used in Bayesian statistics to
describe updating a prior distribution to obtain a posterior distribution

upload copying data files, programs, etc. from a local computer to a central
computer. <> download. = distributed data entry

upper quartile the 75th centile. = lower quartile, median

urinalysis measurement and analysis of chemicals in urine. => laboratory
data

urn a pot (usually in a hypothetical sense) that is considered to contain
variously coloured balls and is used for experiments about sampling

urn model a statistical model which assumes that the underlying process
is similar to that of sampling different coloured balls from an urn. The
different colours may represent different treatments or different events that
might occur

urn model randomization a randomization method that behaves in the
same way as an urn model

utility an overall assessment of the value of something gained by amalga-
mating all forms of benefits and costs

utility analysis the analysis of utilities

utility function a mathematical function that summarizes utility
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vaccine extracts of bacteriological cells (usually dead but sometimes still
live) used as a preventive treatment against some kinds of infections

vaccine study a study of the efficacy or safety of a vaccine

vague prior in Bayesian statistics a prior distribution that shows great
uncertainty in the value of a parameter. Not as extreme as a reference
prior

valid reasonable or logical (and assumed to be correct). = validate

valid analysis an analysis of data that is valid. Note, however, that while it is
assumed that valid analyses give the correct answers, this is not necessarily
SO

valid cases analysis = per protocol population

validate to confirm that something (a measuring device, scale, machine,
computer program, etc.) is giving correct answers. This may often be done
by comparing the results with those from a gold standard of measurement.
= valid. The term is also used in the sense of confirming that data are
correct although, in this case, the extent of validation is often restricted to
ensuring the data are plausible

validation the process of validating

validation check =~ edit check

validation set see split-half reliability

validity the extent to which a process or measurement is valid

validity check =~ edit check

value asingle item of data. Synonymous with terms such as data value and
data item

Vancouver style a common style of referencing papers in academic jour-
nals and books. For a journal article, it takes the form: Author, article title,
journal title year of publication; journal volume: first page—last page. <>
Harvard style

variability the situation that almost always arises when the same data, mea-
sured at different times, on different people or by different methods, yield
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vaviable vehicle

different answers. This variation is often described quantitatively by the
range, the interquartile range or the standard deviation

variable the mathematical term for a characteristic or property of some-
thing or someone that is being measured. It may vary from time to time and
from subject to subject. = random variable

variable cost = per unit cost

variable selection method any of the methods of deciding which variables
(sometimes in this context referred to as covariates) should be included in
a multiple regression model. Specific methods include backward elimi-
nation, forward selection, stepwise regression

variance a measure of the variability in numeric data. It is the square of
the standard deviation

variance component when the variability in data is caused by several fac-
tors (for example, variability between treatments, between subjects, be-
tween times, random variation), then the proportion of variation due to
each of these factors can be determined and each of these separate amounts
is referred to as a variance component. = components of variance

variance-covariance matrix in multivariate data, a square matrix whose
elements are the variances of all the variables and the covariances between
all pairs of variables

variance ratio the ratio of two variances. This is commonly used in anal-
ysis of variance

variance ratio test ~ F test

variance stabilizing transformation any transformation of data that is
used to keep the variance of each observation approximately equal to that
of all the other observations. The most commonly used are logarithms and
the square root. => heteroscedastic

variant showing variation

variate a variable

variation =~ variability

VAS visual analogue scale

vector a column (column vector as in Table 20a) or row (row vector as in
Table 20b) of numbers, statistics, parameters, etc. Each of the rows or
columns of a matrix

vehicle aterm frequently used in dermatology studies to describe the cream,
ointment, etc. that contains the active ingredients of a drug. The cream is
necessary to help apply the active ingredients and so is sometimes called a
vehicle. Other examples outside of dermatology are also quite common. =
delivery device, placebo

230



vevbal assent visual analogue scale

Table 20 Column vector (Table 20a) of heart rates (beats/minute) for six healthy
subjects and row vector (Table 20b) of heart rates for subject number one
on four occasions

(a) Column vector (b) Row vector

78
67
75 [78, 75,78, 72]
80
56
72

verbal assent ~ oral assent

verbal consent = oral consent

verification the process of verifying

verify to confirm that something is correct, either by a simple double check
or by using a different method of measurement

vial a small container (usually glass) that contains liquid medication

vigilance the process of careful observation. It is usually used in the sense
of pharmacovigilance

violate to break rules (often used with reference to inclusion criteria and
exclusion criteria)

violation aninstance of where rules (inclusion criteria, exclusion criteria,
for example) have been broken

virus small micro-organisms that enter cells and cause disease. = bac-
terium. In computer terms, a program that is intended to maliciously in-
terfere with the running of the computer. Some of these viruses cause little
damage but are very inconvenient; others may cause complete loss of data,
software and even damage to hardware

visit the term used to refer to each occasion when a subject in a study meets
with the investigator (or other study staff such as a study nurse). This usu-
ally applies only to outpatient studies. => baseline visit, randomization
visit, end of treatment visit, follow-up visit

visit data the data relating to a single visit in a study

visit date the date on which a visit is due to occur or actually does occur

visual analogue scale (VAS) a way of measuring subjective feelings (such
as quality of life, pain, fatigue, etc.) by asking subjects (sometimes also
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Visual Basic vulnevable subject

This treatment is This treatment is
the best | have the worst | have
ever had ever had

Figure 41 Visual analogue scale. A simple scale, in this example for enquiring about
patients’ opinion of a treatment

investigators) to mark on a line how they feel about the variable in question.
Traditionally the line is 10 cm long but this is arbitrary. Each end of the line
is described in terms such as ‘the best possible ...’ and ‘the worst possible
... " (Figure 41)

Visual Basic a high level computer programming language. => Basic, C,
C++, Fortran

vital signs the most important signs relating to life. These are usually con-
sidered to be blood pressure, body temperature, pulse and respiratory rate

vital statistics demographic data of a population commonly relating to
birth, death, marriage, divorce and health status

volume of distribution the ratio of the volume of drug in the body to its
concentration in the blood stream

volunteer someone who does something through their own choice. Note
that under most circumstances all subjects who take part in trials should do
so on a voluntary basis, and it is not helpful to use this term to describe
those who take part in studies. Healthy subjects in studies should (but may
not) be volunteers; patients in studies should also be volunteers

volunteer bias a bias that is often caused because subjects who volunteer
for studies may not be representative of the population to which the re-
sults of the study are intended to apply. This affects external consistency
more than internal consistency. => healthy worker effect, sample demo-
graphic fraction, population demographic fraction

vulnerable subject a subject who is at risk (from trialists rather than from
disease). Examples include patients with very serious diseases and with high
expectation of the benefits of a new product, subjects who have a working
relationship with the investigators (medical students, nurses, employees of
pharmaceutical companies, etc.), subjects with learning or understanding
difficulties
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WAN wide area network

washout the process of allowing time for drugs to be naturally excreted
from the body. This is often necessary (or desirable) at the beginning of a
study to ensure that the effects of any medication the subject may have been
taking before enrolling in the study do not interfere with the assessment of
the study drugs

washout period the time interval during which washout is allowed to take
place

Weber-Fecher law  a law that states that the absolute change in the effect
of a drug is proportional to the relative change in dose

Weibull distribution a probability distribution commonly used as the
assumed distribution of survival times

weight a term used when different data points are given different amounts
of importance. Weights may sometimes be chosen as being inversely pro-
portional to the variance: this implies that data values with a small variance
(that is, those which are very precise) are given more importance in cal-
culating parameter estimates than those with higher variances (or less
accuracy)

weight of evidence =~ strength of evidence

weighted average an average (= mean) that has been calculated using
different weights for different data values

weighted least squares analyses using the general methods of least squares
but where the calculations allow different weights for different data values

weighted mean ~ weighted average

weighting the process of applying weights to data

well controlled said of a study that has very thorough design constraints and
which is carried out exactly as specified in the protocol. The term generally
does not refer specifically to the use of control groups although that would
be one of the features of a good design

well-being a person’s general state of health (but not confined to good
health). => quality of life
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Wennberg's design within groups

Wennberg’s design  astudy design where subjects are randomly assigned to
either receive the treatment of their own choice or to be randomly allocated
to one or other study treatments. => Zelen’s randomized consent design,
Zelen’s double consent design

whistle blower a term to describe someone who reports a suspected case of
fraud or misconduct

white noise random, unexplainable, variation, usually assumed to be from
aNormal distribution with mean zero. => variability, signal to noise ratio

WHO-ART acoding system of adverse events. It stands for World Health
Organization Adverse Reaction Terminology. &> COSTART, MedDRA

wide area network (WAN) similar to local area network but covering a
wider geographical area

Wilcoxon matched pairs signed rank test a nonparametric statistical
significance test for testing the null hypothesis that the median change in
a score in a single group of subjects (but between two time points) is zero.
> paired ¢ test

Wilcoxon rank sum test ~ Wilcoxon two-sample test

Wilcoxon two-sample test a nonparametric statistical significance test
for comparing two independent samples. It is equivalent to the Mann-
Whitney U test

window usually used to refer to a time period within which certain events
(such as visit dates) are allowed to occur. => therapeutic range

window width the width of a window (often measured in days or other
units of time)

Winsorise a method of reducing the influence of outliers, typically used
when calculating the sample mean. Each of the smallest n values is set
equal to the next largest value (the n + 1th value); similarly each of the
largest n values is set equal to the n — 1th value

Winsorised mean the sample mean calculated after Winsorisation of the
data

withdraw to stop taking part in a study. Generally the implication is that the
subject has stopped before completing the study. This could be for a variety
of reasons, including death (if mortality is not the primary outcome of the
study) through to voluntary reasons or loss to follow-up

withdrawal a subject who withdraws from a study

withdrawal symptoms symptoms that occur when a subject either stops
taking a treatment or reduces the dose. = rebound, relapse

within groups usually used in describing the estimate of variation (the vari-
ance) of data that is due to differences between subjects, not differences
between groups (for which, <> between groups). = between subjects
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within groups sum of squares worst case

within groups sum of squares a measure of variability (by the method of
the sum of squares) within treatment groups (or within other strata). <
between groups sum of squares

within groups variance =~ within groups; this makes it explicit that it is
the variance that is being considered

within groups variation a less formal term for within groups variance

within person =~ within subjects

within study in meta-analyses this is used to describe the variation that
is due to differences between subjects, not between studies (for which, &
between study)

within study variance = within study. This term makes it explicit that we
are referring to the variance within studies (between subjects)

within study variation a less formal term for within study variance

within subjects usually used to refer to the variation in values of repeated
measurements in the same subjects

within subjects comparison situations where subjects are observed, at least
twice, under different conditions and the difference between those two oc-
casions is considered. => paired comparison, paired data

within subjects effect effects that are observed as changes in individual
subjects rather than as differences between groups. => change from base-
line

within subjects study a study that does not have a separate control group
(but may still be a comparative study, for example if it were a crossover
study)

within subjects sum of squares a measure of variability (by the method of
the sum of squares) of repeated measurements in the same subject. <>
between subjects sum of squares

within subjects variance this is similar to measurement error. It is the
variance of repeated measurements taken on the same subject

within subjects variation aless formal term for within subjects variance

within treatment ~ within groups

working hypothesis ~ alternative hypothesis

workup bias any systematic differences between early results from studies
and later results. This may be caused by subjects or investigators improving
their skills at using equipment, becoming more familiar with study proce-
dures, etc. = learning curve

worst case when data are missing, a very pessimistic view may be taken
on what the data might have been; this is referred to as the worst case.
Pessimism in this situation usually means introducing a bias towards the
null hypothesis
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worst case analysis written consent

worst case analysis analysing data sets by making the least favourable as-
sumptions. This includes imputing missing values as ‘bad’ results (whatever
the context), using crude methods of analysis rather than more sophisticated
methods, etc. <> best case analysis

worst observation carried forward an alternative to the last observation
carried forward approach to imputing missing values. Instead of using
whatever data value is last seen for each patient, we take the worst value
seen for each patient. This is quite a conservative approach but may be
useful as a sensitivity analysis

written assent  assent that is confirmed in writing. <> oral assent. => writ-
ten consent

written consent consent that is confirmed in writing. This is more common
in clinical trials than oral consent, oral assent or written assent
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x the symbol usually used to denote a variable in a univariate situation. <>
y

x axis the horizontal axis on a graph, scatter plot, etc. (Figure 34). <>y
axis

x coordinate the value of x in a pair of xy coordinates

x variable =~ independent variable, covariate. <> y variable

xy chart =~ scatter plot
xy coordinate the pair of data values (denoted x and y) to be plotted on a

scatter plot or other similar graph
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y the symbol usually used to denote the response variable in a regression
model or in analysis of variance. <> x

yaxis the vertical axis on a graph, scatter plot, etc. (Figure 34). <> x axis

y coordinate the value of y in a pair of xy coordinates

y variable ~ response variable, dependent variable. <> x variable

Yates’ continuity correction = Yates’ correction

Yates’ correction an adjustment made in the calculation of the chi-squared
statistic in two-by-two tables that is often used with small samples. It is
used in some other calculations too, but almost always in the case of small
sample sizes

Youden square anexperimental design similar to a Latin square but where
not all treatments occur in all rows or columns of the design
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zaxis when three variables are being plotted on a graph (like an isometric
graph, Figure 16), the concept of a z axis is usually introduced to refer
to the third variable (after x and y). If more than three variables are being
considered, then they are not usually given names. = x axis, y axis

z distribution =~ Normal distribution

zscore avalue from a standard Normal distribution (that which has mean
zero and variance equal to one)

z statistic  the calculated value of z in a z test

z test  a statistical significance test concerning the mean of a population
when the variance is known. The situation that the variance is known is not
usual; when it is not known the # test is used instead

z transformation to transform a data value to a standard normal deviate

Zelen’s double consent design An alternative to Zelen’s single consent
design. All subjects are asked to give informed consent and are then ran-
domized. Whichever treatment they are randomized to, they are asked if
they wish to receive that treatment, or the alternative, and they are then given
their treatment of choice. This is described in Figure 10 (= flow diagram).
In all cases, the analysis must be based on the treatment to which patients
were randomized (that is, by intention to treat), not the treatment they may
have received

Zelen’s randomized consent design a design that combines randomiza-
tion with consent. Subjects are randomized to one of two treatment groups.
Those who are randomized to the standard treatment are all treated with it
(no consent to take part in a study is sought). Those who are randomized to
the experimental treatment are asked for their consent: if they agree they
are treated with the experimental treatment; if they disagree they are treated
with the standard treatment. The analysis must be based on the treatment
to which patients were randomized, not the treatment they actually receive.
= Wennberg’s design

Zelen’s single consent design = Zelen’s randomized consent design
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Appendix 1
1CH ‘Efficacy’ Guidelines

Code Title

El The Extent of Population Exposure to Assess Clinical Safety for
Drugs Intended for Long-Term Treatment of Non-Life-Threatening
Conditions

E2A Clinical Safety Data Management: Definitions and Standards for
Expedited Reporting

E2B Clinical Safety Data Management: Data Elements for Transmission
of Individual Case Safety Reports

E2C Clinical Safety Data Management: Periodic Safety Update Reports
for Marketed Drugs

E2D Post-Approval Safety Data Management: Definitions and Stan-
dards for Expedited Reporting

E2E Pharmacovigilance Planning

E3 Structure and Content of Clinical Study Reports

E4 Dose-Response Information to Support Drug Registration

E5 Ethnic Factors in the Acceptability of Foreign Clinical Data

E6 Guideline for Good Clinical Practice

E7 Studies in Support of Special Populations: Geriatrics

E8 General Considerations for Clinical Trials

E9 Statistical Principles for Clinical Trials

E10 Choice of Control Group and Related Issues in Clinical Trials

Ell Clinical Investigation of Medicinal Products in the Pediatric
Population

E12A Principles for Clinical Evaluation of New Antihypertensive Drugs

El4 The Clinical Evaluation of QT/QTc Interval Prolongation and
Proarrhythmic Potential for Non-Antiarrhythmic Drugs

E15 Terminology in Pharmacogenomics
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Appendix 2
Pharmaceutical Forms
(ov Dosnge Forms)

Capsules

Hard capsules

Soft capsules
Modified-release capsules
Gastro-resistant capsules
Cachets

Ear preparations

Ear drops and sprays
Semi-solid ear preparations
Ear powders

Ear washes

Ear tampons

Eye preparations

Eye drops

Eye lotions

Powders for eye drops and powders for eye lotions
Semi-solid eye preparations

Ophthalmic inserts

Granules

Effervescent granules
Coated granules
Modified-release granules
Gastro-resistant granules

Liquid preparations for cutaneous application

Shampoos
Cutaneous foams
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Appendix 2

Liquid preparations for oral use

Oral solutions, emulsions and suspensions

Powders and granules for oral solutions and suspensions
Oral drops

Powders for oral drops

Syrups

Powders and granules for syrups

Nasal preparations

Nasal drops and liquid nasal sprays
Nasal powders

Semi-solid nasal preparations
Nasal washes

Nasal sticks

Oromucosal preparations

Gargles

Mouthwashes

Gingival solutions

Oromucosal solutions and oromucosal suspensions
Semi-solid oromucosal preparations

Oromucosal drops, oromucosal sprays and sublingual sprays
Lozenges and pastilles

Compressed lozenges

Sublingual tablets and buccal tablets

Oromucosal capsules

Mucoadhesive preparations

Parenteral preparations

Injections

Infusions

Concentrates for injections or infusions
Powders for injections or infusions
Gels for injections

Implants

Patches, transdermal

(Continued)
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Appendix 2

Powders, oral
Effervescent powders

Preparations for inhalation
Liquid preparations for inhalation
Powders for inhalation

Rectal preparations

Suppositories

Rectal capsules

Rectal solutions, emulsions and suspensions

Powders and tablets for rectal solutions and suspensions
Semi-solid rectal preparations

Rectal foams

Rectal tampons

Semi-solid preparations for cutaneous application
Ointments

Creams

Gels

Pastes

Poultices

Medicated plasters

Sticks

Tablets

Uncoated tablets

Coated tablets

Effervescent tablets

Soluble tablets

Dispersible tablets
Orodispersible tablets
Modified-release tablets
Gastro-resistant tablets
Tablets for use in the mouth
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Appendix 2

Vaginal preparations

Pessaries

Vaginal tablets

Vaginal capsules

Vaginal solutions, emulsions and suspensions
Tablets for vaginal solutions and suspensions
Semi-solid vaginal preparations

Vaginal foams

Medicated vaginal tampons
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Appendix 3
Routes of Administration

Auricular
Buccal
Cutaneous
Dental
Endocervical
Endosinusial
Endotracheal
Epidural
Extra-amniotic
Hemodialysis
Intra-corpus cavernosum
Intra-amniotic
Intra-arterial
Intra-articular
Intra-uterine
Intracardiac
Intracavernous
Intracerebral
Intracervical
Intracisternal
Intracorneal
Intracoronary
Intradermal
Intradiscal
Intrahepatic
Intralesional
Intralymphatic
Intramedullar
Intrameningeal

248



Appendix 3

Intramuscular
Intraocular
Intrapericardial
Intraperitoneal
Intrapleural
Intrasynovial
Intratumour
Intrathecal
Intrathoracic
Intratracheal
Intravenous bolus
Intravenous drip
Intravenous (not otherwise specified)
Intravesical
Iontophoresis
Nasal

Occlusive dressing technique
Ophthalmic
Oral
Oropharingeal
Other
Parenteral
Periarticular
Perineural
Rectal
Respiratory
Retrobulbar
Sunconjunctival
Subcutaneous
Subdermal
Sublingual
Topical
Transdermal
Transmammary
Transplacental
Unknown
Urethral
Vaginal
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