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Foreword

Lighting and colour are particutarly important in the built
environment, Our research in airports and railway
stations has shown that the psychological power of
colour and control of lighting can influence the moad of
people who may be anxious, disoriented or over-
amctional.

Thus, when talking about the hospital environment, how
mugh mora important lighting and colour bacomes,
People are likely to remain in hospital for longer, Their
anxieties might well be much the same, although
stretchad over a longer period, and they will protably
feel generally unwell.

Here is a definitive and functional publication bringing
together all aspects of colour and lighting needed for
cortemporary hospital design. It is a user-friendiy
document, for reference early In a buiiding project, which
can be fully understood by both professionals and fay
pecple alike,

1t will be of positive valus, and | see it taking a natural
part of the evidence-based programme being
undertaken by the NHS,

Straightiorward guidance has been neaded for a long
time and this publication clearly provides it.

Jana Priestman OBE
(BAA, Brilish Rail) Dasign Management Consuitant
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Executive summary

PREAMELE

This guidance document was written jointly by BRE and
the Cofour Design Research Centre at London Scuth
Bank University as part of a Department of Health {(NHS
Estates} funded project “Lighting and Colour Design for
Hospital Environmesnts”. It covers the visual environment
in hospitals and the use of appropriate colour design and
lighting. It will be of interest to anyone involved in
designing, refurbishing or maintaining hospital
environmants, particularly NHS specifiers, design teams
and facilities managers. It includes a review of published
waork, visits to hospitals and interviews with designers,
facilities managers, medical staff and patients.

THE VISUAL ENVIRONMENMT

The quaiity of the visual environment has a positive effect
on the cccupant’s feeling of well-being and in the case
of hospitals and healthcare Huildings this can affect staff
parformance and patient recovery, The cost of hospital
staff and patient treatment is considerabile; thergfore,
measures t0 maximise performance through improved
environments will generally be cost-sffective,

For these reasons, # is essential to consider fighting and
colour design at the early stages of specifying and
designing a building. Cnly then can a truly integrated
approach to the visual environment be undertaken. It
may be difficult, disruptive or costly to make changes
once a hospital is in uge,

Hospitals have a wide range of users (section 1.2} with
differant requirements, from the elderly to the very
young. A well-designed visual environment can be
particutarly helpful to patients with partial sight.

COLOUR DESIGN AND INTERIORS

Colour (chapter 2} can play a major role in creating
accessible environments. Surface textures and choice of
materfals provide visual and tactile clues to help people
with poer vision use 2 building, Colour contrast can
identify obstacles and hardware that might prove ditficut
to negotiate, Features of a building which create tonal
deatall or shadows can also aid the visually impaired,
Well-daesignad, ambilent environmeants will have
transitions of lighting and colour design to aliow the eye
to adapt to changes in lighting levels,

The appearance and ambience of a building intsrior at
night can be very different from daytime. It can be a
frightening prospect tc those with poor vision, whether a
patient, member of staff ar visitar, Landmarks or
surfaces may not have enough contrast, colour-design
highlighting or lighting Lo demarcate boundadies, assist
wayfinding or idenlify potential cbstacles,

LIGHTIMNG AND DAYLEGHTING

Windows (section 3.1} are of key impeortance; as well as
natural light, they provide an outlook, contact with the
outside and access to sunlight abaout which patients are
axtremely positive. Windows should therafore be sized
and pesitioned 1o provide a view out, regardless of
location, as well as a reasonable average daylight factor.
Goced, controllable solar shading is essential, The colour
and materials of window treatments such as blinds or
curtains needs tc be chosen with care to enhance the
interiors or control glare (section 2.4).

An electric lighting installation (section 3.2) serves a
number of needs; some are ohvious, such as being abla
to see fo move around safely or to carry cut tasks which
might be gasy or complex.

Lighting has a considerable effect on the appearance of
a space. The visual eppearance cf the Iit space glso
applies to the way lighting equipment integrates with the
architectural design and the physical elaments of the
building. It is egually important to snsure that electric
light integrates with caylight.

Far both lighting and colour design, a proper
maintenance plan needs tc be drawn up at the design
stage, and carried out at regutar intervals, to ensure that
the quality of the visua! environment remains high
following installation or refurbishment.

Energy efficisncy has a direct influsnce on running costs.
The use of efficient lamps, ballasts and luminaires,
coupled with appropriate lighting controls, can be highly
cost-effactive and help to meet energy targets for the
NHS.

During the planning stage, it is essential to consider the
running costs aver the life of the installation as well as its
capital cost. Lighting instaliation costs, even those
invalving high quality equipment, will be tiny compared

with the cost of staff and medical equipment, If high
quality lighting makes just & smal improvemnent an the
performance of the hospital, in terms of slthar staif
productivity or patient recovery rates, then it yvill be a
price worth paying.

THE HOSPMTAL ERVIBONMENT

Chapter 4 of the guide deals with the design of specific
areas; general (public) areas (section 4.2), circulation
areas (section 4.3} and care areas (wards) (section 4.4).
Specialist medical areas such as operaling theatres are
not covered in this guide.

For general areas and circulation areas {sections 4.2,
4.3) there are two priorities: to provide a pleasant
environment for all hospital users, and to help and guide
tham as they mova through the hospitat.

Lighting design will concentrats on the appearance of
spaces with encugh light on walls and cellings. Spaces
will be more pleasant if daylight and views out are
available.

Even in general areas, therg is a surprising range of
visual tasks; staff and users will need to be able to see
to perform these tasks and to mave around the building.

Hospitals must have emergency escape lighting to
switch on automatically in & power failure. In some areas
of a hospital, it will be necessary to provide stand-by
lighting to enable procedures 1o be continued or shut
down safely.

Sometimes a relatively miner change to the colour
design or ighting of spaces can solve an ongoing,
apparently insurmountable, problermn {for example, extra
fighting on walls with accent colewr to brighten up a
gloomy araa), Colour design and lighting consultants can
often pinpoint the reason why a place does not “leel”
right. For example, a change of floor colour from light to
dark or vice-versa can affect a whole area dramatically.
Section 5.1 of the guide is intended to help here. Il
enables the facliities manager to troubleshoot commaon
difficuities, suggesting appropriate sclutions,

CONCLUSION

A properly designed visuat environment, with the
appropriate use of colour and lighting, will have
important benefits in hospitals (see section 5.2), A
relatively small investment in good, thoughiful colour and
lignting design may reap major dividends over many
years for patients, staff and visitors.
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1. Background

1.1 Introduction

This publication provides guidance on the use of light and colour dasign in
hospitals. It complements the CIBSE Lighting Guide: "Haspitals and
healthcare buildings’ [1.1], In particular, i is concerned with publlc spaces,
which inciude the entrance and reception areas, circulation spaces and
hospital wards. It does not consider the specialist clinical areas.

The guide has been produced to aid design teams, the hospital trusts that
commisgion a facility and also the peaple who are responsible for its
operation and maintenance.

Cf all the human senses, vision is by far the most powerful in providing
information about the world around us [1.2], For the visual process to be
effective, there needs to be good lighting to enable peaple to carry out
tasks which can range from the refatively simple to the highly complex. it
also Informs us about the enviroriment around us, not just in an objective
way by determining things such as a room’s shape, size and colouring but
by creating a psychologicat sensation which can induce feelings of comfort,
security, stimulation and much more [1.3].

The visual environment is formad by the interaction of its physical elements
and the light that illuminates it. Thoughtful use of colour application can
achieva 5o much in interior design. However, it is the nature of the physical
elements and of the ilumination tagether with the interacticn between them
that will determineg its quality. Colour has a vital role here in enhancing the
enviranment and providing Information and spatial orientation, helping
accupants make sense of their surroundings. Aesthetically, it can provide
attractive, pleasing conditions for patients, visiters and staff.

There is some evidence {chapters 2 and 3} that the design of the visual
envircnment, particularly with regard to the compasition of light and colour,
can have a positive sffect on the wel-being of the cccupants [1.4-1.8]. For
example, in some hospilals, it has been found that the quality of the visual
environment has had a positive effect on the recovery rate of patients and
of the effectiveness of staff, although research'evidence is oftan fimfted,
Nevertheless, this aspect of design shauld not be overlockad,

The physical aspects of the design of a buillding are the responsibility of the
architect and the nierior designer, if one is appointed. They in turn may
appaint a specialist lighting designer as well as a colour design consuliant
1o help ensure that a high quality visual environment is achisved, In a
hospital, this is particularly impertant because of its function, its many
requirements and the different pecple it serves,

The application of colour and design to patiants’ accommodation should
teke account of the emotional and psychological factors which can affect
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their weli-being. This should include the likes and dislikes of user groups of
all age groups and cullures, The primary objective is to achieve a friendly
and welcoming atmasphere with variety and interest for patients and
visiters.

The skilful use of colowr can help to overcome the sensory deprivation
caused by lack of visual stimuli associated with drab or monotonous
anvironments. Older pecple, long-stay patients and peapla with mental
health preblems have particular needs here (see sub-section *Patients and
visitors' in section 1.2).

Sorne hospital patients can go through emational upheavais, which makes
them more sensitive, and at the same fime more receptive, to the emotional
stimuli of colour and lighting, Patients with mental health problems have a
particularly emotional experience and their reactions o colour have been
shown to be extreme [1.7).

While colour does not in itself act as a cure, it does affect maod [1.8]; thus,
the right colours can help to create a attitude which is therapeutic in the
sense that it inspires confidence and can banish fear. The quest for the
“correct” colour, however, is nat as important as devising a scheme which
enhances the building, whatever age it is, and thereby crestes a
harmonious environment,

Golour does, of course, also have a practical and functional use in patients’
accommaodation. Used with subllety in all environments, it can be used o
control reflected light, 10 make the most of available daylight and to help
reduce glare. Used with strength, it can also be used for coding ang
idantification purposes.

Lighting design should consider both daylighting and electric lighting. Both
have important roles to play in providing appropriate visual conditions in
terms of visual fungtion and visual amenity. Visual function deals with the
ability of the occupants to carry out thelr tagks efficiemly. This not only
includes the staff but also the patients and their visitors, Visual amenity
refers 1o the creation of a lit environment that is appropriate for ils purpase

1 Brunuanousl

awareness of these issues, there could be visual confusion and discord,
The lighting and colour design neads to grow naturally from the architecture
angd the building use, and consultation between the varicus members of the
design team is essential. The inherent colour of the construction materials
used for the fabric of the building can form the first glement in the planning
ang creation of a building's interior colour palette,

Alighting installation needs to be effective not only in human terms but also
in terms of its anergy efficiency. This will optimise the aelectricity usad for
lighting, which will have benafits in terms of hospital unning costs as well
as the wider implications of global warming. This stresses the need to
balance capital costs against running costa te ensure the best threugh-life
cost sclution. Low capital costs can oftan lead to high running costs which
‘over tha life of the installation is an economy thal can quickly be ercded. In
this area, the designer will need to consider the equipment used, how the
design is organised with respect to natural fight, its use and how lighting is
1o be controlled both manually and automatically. it will also be necessary
to comply with the Building Regulations Part 1.2 2000 [1.12].

Maintenance is another important area that needs to be considered at the
design stage to ensure that both colour design and lighting are at a
premium throughout the life of the facility. Damaged and dirty paintwaork or
dirnty light fittings and failed lamps suggest poor housekeeping and can give
out the wrong message to visitors, patients and staff.

A poorly maintained Yighting or colour scheme will also waste money
through wasted energy when the lighting loses its effecliveness. It will also
affect users’ perceived leve! of confidence in the efficiency of the
environment,

This publication deals with colour (Chapter 2) and lighting {Chapter 3 in
more detail, and provides specific guidance for the rangs of situations and
applications covered by this guide in Chapter 4,

1; - 1o help the occupants fael comiortable, the staff to feel stimulated and the
in patients to feel confident and relaxed. The composition of surface colours

I will help with this visual impression; cofour has both an aesthetic and

i practical function in changing the appearance of spaces (1.9).

: Congideration of the interaction between light and surtace colour and
surface reflectance also needs careful examination {see sub-section

[ ‘Blankets and tap linen' in section 2.4). Experiments have shown that a
quantity termed "visual lightness” is positively correlated with occupant
satisfaction [1,10].

High refiectance materials are required 10 give visual lightness. otherwise
the surface - and hence the space itself - is likely to appear dark, even

it when high levels of light are used. Equally, limited areas of strong colour,
such as those sometimes used In murals for children’s wards, will need to
be wall-lit for them to have the full sense of vibrancy and to maintain

' intarest after twilight, Lighting of such complax cotoursd designs needs to
mainlain & consistent appearance from day to night.

The architectural integration of the colour scheme and the lighting
instaliation, including the equipment and the light pattern it provides, Is
another important aspect of design often overlooked [1.11]. Without

23
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1.2 Hospital users

Hospital design needs to reflect the wide range of their users, whether
patients, visitors or staff.

Patlents and visjters

B REE——

For patients and visitors, entering a hospital is often a siressful and
uncartain time. To meet their needs, the NHS strategy has been to provide
flexibility in services and 10 adopt a patient-criented attitude towards
improving the hospital envircnment.

A UK stuchy on improvemeants in patient recovery [1,4] found that patients
wers releassd ong-and-a-half days earlier in a refurbished environment
comparad with an unchanged one, and time spent in an intensive
supervisory care area in a mentat health unit was reduced by 70%.

A USA rasearch project [1.13] established eight consistent thernes in what
patients and their famifies look for in the hospital's buitt environment. They
wanted an envircnment that:

« facilitates connection to staff;

+ facilitates connection 10 the outside worid. This included an indoor
environment that revealed sighls and scenes from nature {see Figurs
1.9%

+ is conducive to a sense of well-being; that is "homely” (particularly in
long-term care), “atlraclive”, “inviting", "cheerful”, relaxing, with
posftive distractions in waiting areas and an enviconment that
facllitates autonomy and independence;

* is convenient and accessible — clear signs, visual clues and easy
wayfinding wera imporant;

+ promotes confidentiality and privacy;
v 15 caring of the family;

= s considerate of impairments - long corridors, lack of seating,
inappropriate signage are cited as problems;

» is safe and secure,

For patients and visitors, colour and lighting design can bring a welcome
distraction from the problems that have resulted in hospitalisation. This

can ba accomplished with a carsful selection of details such as décor,
landmarks, artwork, the skills of intertor landscape gardening and window
designs (see Figures 1.2 and 1,3). In one hospital, an aerial photograph of
the area is used on the celling of an examination and treatment area, which
is a parlicularly stressful environment. Patients become absorbad gearching
for thelr heme in the photograph,

Qlder people and the visually impaired

Oldler people form an impartant and growing subset of the hospital
population. They are more likely 1o need several freatments and to stay in
hospital for longer periods {on average one-to-three waeks). They have
particular visual and non-visual requirements that make good lighting and *
coleur design important,

Figure 1.1 A window, view out or internal
view onto & courlyard is a vital link to the
outsice wortd

Figure 1.2 Patients find landmarks and
décor a welcome distraction, Thay can also
aid orientation and wayfinding

Figure 1.3 Courtyard and landscape
gardening can provide visual inferas! in an
urban or suburbarr context

—

As a person’s visual syster ages, various changes become apparent [1.14,
1.18):

« The eye finds it harder to focus at close ranga. Oldsr people usually
raquirs reading glasses or varifocal lenses for close work.

« The retina receives less light because of increasing lens absorplion
and reduced pupil size. it is estimated that, for the same light level, a
60-year-old receives about one-third the retinal lluminance of what a
20-year-old receives. It is recommended that [1.14] “at least three
times more light will be needed in task areas 1o see fine details”.

Moare light is scattered within the eye. This has two impacts: (1) the
contrast of the image on tha reling decreases, making it harder to
ses; (2) the scattered light also decreases the vividnass of colours,

Because of yellowing in 1ha lens, older pecple becoms less sensitive
to wavelkengths of light at the blue end of the spectrum.

The eye becomes slower to adapt between bright and dim
conditions. Traveling from dim to bright appears tc be the most
disabling [1.16] (see Figurs 1.4).

Qlder peaple are more likely to have some more sericus form of visual

defect. Other users of hospitals may also have difficulty seeing. They do not

have 1o be ragisterad blind or visually impaired-people, but could be people
who have forgotten thelr correction eguiprent {glasses, etc) or people who
have temporary impairment due to an ilness, stress or a treatment (for
exarnple, migraing headachas),

A person’s type of visual impairment and thelr visual acuity determine what
they can sea. Only 4% of registered blind people have no sight at all. Many
ars ahle to make outl shapes and contrasts in cotour [1.17], People with
cataracts are more likely to have problems with glare (Figure 1.5) and a
reduction in the ability 1o sae short wavelengths [bluss), while long
wavelengths {yeflows, oranges) are accentuated [1.18]. For difficult visual
tasks, a cooler colour of light may be preferred (see sub-section Task

Mumination I aseton 3.2). Tianopia {ictal colour-blindness) is frequently
observed in diabetic retinopathy [1.18], This obvicusly has implications for
the colour design of signage (see sub-section ‘Signage’ in section 2.3).

Visually mpaired and older neople ke 1o feel comiortable and in controf,
Feeling in control includes knawing where they are and whare they are
going [1.19]. People with tow vision concentrats on locking at floors or at
waist level at walls. They use the celling for spatial perception and
origntation, skirting-flocr and skirting-wall junction for assistance, and door
handles and frames tor identifying doors [1,19] {Figure 1.8}, Visually

impairad people feel more confident if they can identify the location of doors

[1.18). Strgng contragt between objects and obstacles as well as text in

__signaga (Figure 1.7) is required. The use of colour for waylinding or
orientation {section 2.3) Should be boosted by careful illumination 1o provide

adequate guidance and safety [1.19)],

Qther disabled people
————

Other categories of disabled people [1.20] have special requirements for
sensitive lighting and colour design:

* Wheelchair users need lighting on low level controls. Signage should

ha clearly lit when viewed from wheelchair level, Places where people

Figure 1.4 Adaptation between extremely
different lighting corditions is sfower as a
person's visual system ages. Lighting
design should provide well-it transition
areas to accommodate moving from dim to
brightiy-lit areas

Figure 1.5 Strang fights shining from back-
ifuminaled signage can cause glare
problems for people with cataracts

Figure 1.6 Use of strong contrast on
potentiaf obstacles, such as edges of
doors, aids safaty and accessibiiity for all
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transfer to or from a wheelchair may need extra lighting. The positions
of glazed surfaces should be checked for adverse refiections and

glare. Thase may occur where pictures and windows are at the wrang
angle or level for whaelchair users and not obvious to the fully mebile,

» Lighting of receplion desks should be positioned so that the
receptionist's face can be clearly seen by people with hearing
impairmant who can lip-read, Standard mains frequency lighting can
cause a hum in hearing aids. High frequency electronic ballasts will
cure this problem,

« Confined environments, and those with certain strong colours, can be
threatening spaces to those with mental health problems, Lighting
and colour should make these spaces seem as bright and open as
possible (see section 5.1) [1.21]. In interviews, 45% of patlents [1.22)
with mental health problerms said ward condlitions had a negative
affect on their health. Some of them also stated that they had an
intolerance of cranges and reds.

The uge of such colours to “cheer up" an environment is not always
appraciated by the patients and can praduce over-stimulation [1.7].

Authorities are reminded of the need to comply with the provisions of:
» the Disability Discriminaticn Act 1995 {updated 2001) [1.23)

+ BS 8300: 2001 'Design of buildings and their approaches to meet the
neads of disablad people. Code of practice’ [1.24];

» the Building Regulations. Approved Document M: Access and
facilities for disabled people, 1999 [1.25];

+ the Disabled Persons (Services, Consultation and Represenlation) Act
1986 {updated 2000} [1.26).

Younyg patients

— e
The very young also have particular requirements from a lighting and colour
design schemea. New-born babies, especially those born prematurely, are
padicutarly susceptible to bright light, which can cause strass [1.6] and also
retinal darmage [1.27]. Thay need a recognisable pallern of nignt and day,
hawever, to help them develap diurnal rhythms and normal sleep patterns
[1.28]. Cider childran may find a hospital stay stressful. Good colour design
can maka the hospital appear less institutional and a more pleasant and
stimulating placs to be in,

Scale and perspective are crucial to understanding the design of
envirenments for children [1.29]. Some axternal entrances are child-centred
in scale and of sufficient visual stimulation internally to distract a child for a
while {Figure 1.8). Very young children are much more aware of colour and
shape than form {Figure 1.9), They use touch much more than adults,
explering floors and surfaces with their hands. Children, both patients and
visitors, can find hospitat environmants boring and fearful; colour design can
help shem by providing visual interest and an smotional outlst. Some
excellent examples are given in the NHS Design Portfolio [1.30).

One group that needs a special approach is the adolescent in hospital; it
has been difficult to cater for this age group as neither adult nor child
spaces are antirely appropriate. The vounger person has a definite
viewpoint on what constitutes an acceptable environment (Figure 1,10},

f i .

Entrance

Figure 1.7 Text should always contrast with
backgrounds to achieve maximum
percaption, espacially where used for
signage to ba seen from a distance

Figure 1.8 An external entrance 1o a
childran's unit is scaled down for a child's
perspsctive. External ilumination has baen
reduced in height )

Figure 1.8 Children explore and "use®
floors and find colour and shape more
important than form. They use touch to
sxplore and investigate, which helps to
divert their attention, whethor they be
patiert or visitor

P

Special units have been successiully developed to allow Ihis age group to
gevelop and customise their own ervironment in much the same way as
they might de in their own homes [1.31].

Statt
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Good colour and lighting design in hospitals can facilitate the work of the
staff and even make their work easier, practically, psychologically and
emotionally.

Figure 1.10 A waiting room designed by &
19 vear old showing their priority for key
faaitires

Staff often have clear views on the design and definition of their workplace,
Many NHS trust establishments involve staff in the design and development
of their workstations for exampie (Figure 1.11). This can include everything
from suggestions for artwork and small improvements 1o major
refurbishment decisions.

During the audits and surveys undertaken, staff in various establishments
stated that they required an environmaent which ensured:

« recruitrment and retention of staff;
» improved morale;
* accessibilty and orientation;

*  privacy and security.

The King's Fund's [1.32] clinically led pregramme of environmental
improvernents over some 43 NHS trusts within the Londen area received a
positive responae in our surveys with nursing staff. Design schemes are
developed with design consultants and training provided by paint and
lighting manufacturers. Staff interest and involvement have led to some
successful results, with an improved atmosphere (Figure 1.11).

In some children’s wards, the staff have had considerable input into the look
of the ward. In one hospital, a number of small rooms were decorated
without a specific theme so that they locked like "homely bedrooms”, and
staff encouraged the parents to bring in perscnal items from homea (Figure
1.12). Figure 1.11 Staff developed this schemae of
a refurbishment at an Endoscopy Unit, it
improved the working environment for tasks
{above) and improvad tha atmosphere
weicoming paopfa 1o the unit (befow)

Staff require a space for privacy, time out and contrast from the
workstation. The provision of a user-frisndly workstation is an important
place where they can deal with all the many tasks involved and also sea
and be seen by patients. (Figure 1.13). Colour design and lighting can make
the staff's iob a lot easier by providing the best posasible viewing conditions,
making it approachable for all users of the building.

Vigion Is at its bast when there is ample light on the task [1.33] and when a
number of conditions are fulfilled:

+ The overall surround must be neither too bright nor too dim.

Figura 1,12 Parents were encouraged to
bring in personal iterns from home o
Walls and floors should have a reasonable range of brightness lavels. customise™ a children’s wird

* Glare sources, whether diract or indirect, are eliminated.

« Excessive contrast is not visible in the immediate background to any
task.

Insutficient llumination, glare or excessive diffisrences of brightness within
the field of view can cause considerable discomiart 10 those who have to
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perform a task which requires visual concentration {Figure 1.14). The
muscles of the eye, which regulate the pupil opening and which are

i } responsible for accommodation ana cenvergence of the eye, become tired
- ) and fatigued [1.3]. Although the aye is highly durable, it is an organ that can
. . easily bacome strained by adverse conditions.

2. Colour design and interiors

2.1 Colour design

Colour design for interiors covers all materials and surfaces, including
everything from light and paint to art and ambience, from aesthetics to
functicnality, it is an inherent property of materials and an inssparable
camponent of design. Colour design can play a part in the healing process
and add to a sense of well-baing [2.1].

Figura 1.13 The staff warkstation is

i important for regular Staff, visiting staff,
patients and visitors, it should afways be
approachable by everyone, especialy
wheelchalr users

This secticn of the guide will provide some methods for arriving at final
colour design schemes. These range from clinical guidance on colours for
areas dealing with specific medical conditions to the colour measurement
of existing paint colours 1o be retained in a refurbishment project and
incorporated into a new scheme. However, decisions about the colours
used in an snvironment will always remain for many people a personal or
subjective issue. Somatimes, however, individual preferences have seen the
craation of unpleasant solutions 1o particular environments, which coutd
have been avoided with some basic knowledge about the way in which
colour hehaves.

Unfortunately, there is no simple prescription for preparing a colour design
specification. Colour design can be included in design schemas for all
areas: from the material colours of the building exterior and its approaches
to the patient’s bedside (Figure 2.0).

Flgure 1.14 Nurse workstalion lighting
should e balanced and not extremely
contrasting with other Hluminance fevels in
the immediate vicinity

This guidance presents some fundamental issues to help those developing
colour schemes to satisfy the majerity. It is useful at this stage to peint out
“what not to do” or "what not to lsave out” when thinking through some
strategles for creating colour design schemes,

Figure 2.0 Colour dasign shoufd be
. . . considerad in all schemas from the exterior
In healthcare environments, cost, maintenance and the storage of paint approaches to the buiiding (top) to the

materials are important issues related to colour. Sometimes this can lead to  patient’s badside fabave)
a single colour dominaling the environment, such as magnolia [2.2}, with 2
heavy Institutional fee! found in many of the clder esiablishmants that have
not been refurbished. Two tones of a colour can help if variety of colour is
restricted (Figure 2.1),

Creative colour schemes can lead to more stimulating envircnments, which
will be of benefit to all users. The promaoticn of a greater sense of well-
being, particularly in long-term-care environments, is also possible if the
colour scheme i carefully planned. This need not increase the cost or
difficulty of maintenance substantially.

In all hospital areas, where appropriate, some basic colour design guidance
should be:

Flgure 2.1 A single colour scheme can
create a monotoncus environment — but
using two tonaes of a colour can create
some visual interest

* Use tonal contrast: to provide a difference between adjacent
surfaces to enhance visibility for users, especially the slderdy or
visually impaired (Figure 2.2).
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« Provide tonal detail: to differentiate architraves, deor frames,
skirting and doors from their immediate surrouncings by the use of
depth (for example, raised mouldings to give shadow detall);

« Prosarve existing/historical features of the building that enhance
its designad form. Appropriate materials and features which ars of
value in terms of the building's architectural form should be
incorporated into the colour palette instead of being altered to fit in
with colour schemes (see sub-section 'Architectural integration’ in
section 3.2},

« Limit the colour palette when choosing internal finish materials,
usmg a Iot of differing _colours may ‘Iead to an anwron.meni which is Figure 2.2 Use of contrast and tonal dtsi
100 visually busy, leading to confusion and unease (Figure 2.3). kmay  p neassimitity i5 provided by & cofour
alsp cause maintenance and storage problems of materials for repair  design guidance strategy
(see section 2.4).

« Coordinate colours of the building and axisting finishes with paint
for colour harmony (see sub-section ‘Colour harmony' in section 2.2).
It appropriate and possible, try to coordinate colours of materials
such as flooring with other finishing materials used. For example, the
colour reference of the fkoor material could be given to a textile
manutacturer to be incorporated in colourways for curtain designs
(see sub-section ‘Colour referencing’ In section 2.2),

s Provide continual visual interest with a variety of colour and
lighting levels: this will ensure that users do not have feelings of
horediom or under-stimulation due 10 menatonous visual
environments.,

« Use colour and contrast in materials and texiures to create
surfaces which are tactlle, visually stimulating and which use lighting
to maximise shadow detail (Figure 2.4). Figurs 2.3 Limiting the colour paleite to

reduce visually busy enviroriments such as

ward!
Golour design and contrast for the visually impaired and older s

people

Some paaple have impaired viston for a variety of short or long-term
reasons. A refatively small percentage of people have no vision at all, so
using colour and contrast may enhance the environment considerably for
this group of users. Many visually iImpaired people can make out 2 certain
favel of conlrast in everyday lighting conditions, so it is useful, for example,
for walls and floors to be of different light refiectances.

Contrast does not necessarlly have to be black and white. As a general
rule. a 20-30% differenca in light reflectance value is sufiicient for most
people to understand environments more gasily. For further information on
colour or contrasl for visually impaired people, refer to Bright et al [2.3] or
advice and guidance on design from CDRG (2.4].

Figure 2.4 Use good lighting to maximise
shadlow detali on walls and ceilings

Colour and contrast are the most econemical and eflective tools for
designing functional environments that are easy to use, Using colour
contrast can be beneficial in helping visually impaired and elderly users to
understand the spatial orientation of surfaces such as stalrs, fioors or
doors,

Sorne design applications that can aid visually impaired people and the
elderly are given below. Since nearly all areas of a hospital will have visually
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impaired or elderly visitors, the following peints represent good practice in
aimnst every situation j2.3]

» ‘Wall colaur should be sufficiently ditferent from celling, floor and door
colours.

Stalr nosings {the edge of the front and top of the step) should be in
a solid colour 10 contrast with the stair tread {see sub-section "Stairs
and escalators' in section 4.3).

Door handlles, finger-plates and kick boards should be of stainless
steel, or be significantly different in colour from the door itself {Figure
2.5).

+ Vertical edges of deors should contrast in colour from the rest of the
door - open daars can be very harardous for the visually impaired
(see Figure 1.6).

« Switches, controls and buttons of any kind should contrast with walls  Figure 2.5 All door furniture should
and hardware (for example, see sub-section ‘Lifts’ in section 4.3). contrast sufliciently from the door itself

» Potential obstacles and free-standing objects should be coloured in
such a way that they stand out from their surroundings (Figure 2.6).

« “There should ba a strong contrast batween the floor planes and
features that extend from ground level, such as signage, columns,
telephone booths and literature displays (for example, see sub-
section “Tollets” in section 4.2).

*» Visually mark changes in floor gradients or slopes with colour and
conlrast 1o alert people.

There should be strong colour-contrast areas at the approaches to
tops and bottoms of stairs and escalators.

+ The side-panels of a staircase well should contrast with the treads to
produce a Zigzag pattern 10 aid users descending or ascending stairs.

« Limit usage of reflective (mirror-lke) surfaces, as they might he
detrimental for navigating.

Use matt floor finishes to aid navigation and reduce reflections and

glare from downlighters or windows (Figure 2.7). Figure 2.6 Polential obstacles such &s

Distingulsh skirting/floor and skirting/wall junctions with contrasting seating which might be dangerous should
. . . bs finished in conirasting colours
colours for assistance in navigation,

+ Handrais which contrast with walls and are attached to & wall at
waist height are & good aid. They should be applied to all staircases
and could be considered in wards for older people.

The colour-design audit

Carrying out a colour-design audit on-sile, whether the bullding be naw or
existing, is the first stage in developing a colour scheme for an interior.

For refurbishmeants, this type of site audit provides essential infarmation and
is of gritical importance for raasons of conservation and to rétain some
continuity, harmony ¢r unity. In a colour-design audit, all faatures which
have to be retained can be measured, plotted or raferenced (see sub-
section 'Coloyr referencing” in section 2.2). This may include anything from
the shade of white on some hisloric architectural or decorative detail lo the  Figure 2.7 Reflections on glossy fioors
Inclusion of the colour of ducting panals that cannol be camoufiaged but cause disturing glare and lack of

which could be incorporated somehow into the colour scheme. The audit ;‘;zz‘;fnce for oldsr andt visually impared




! ! f f p——n

- \
LIGHTING AND COLOUR FOR HOSPITAL DESIGH

should include observation of any detalls such as general traffic areas,
existing lighting conditions, the retention of existing dstails such as Terrazzo
floor tiing, plaster ceilings or even stained-glass windows. (Figures 2.8 and
2.4

Colour-gesign site audits carried out by colour ¢consultants would inveolve al
least one form of colour refarencing and should include colour
measurement of existing surfaces in situ, Once the data (of the existing
materiai calours) has been established and plotted in colour space, the
strategy for a new schame can be constructed (Figure 2.10),

If the site is to be newly built, the task is made more challenging by the
need to fully understand the architecturai drawings. These will indicate the
arientation of the building and any obstructions affecting potential daylight
ilumination lsvels. Detalls of the areas which each user of the bullding might
visil in 2 single day during a long-term stay or visit are all essential to

i successful colour schame,
planning & olou Fiqure 2.8 An audt shouid inchuide all the

Information about every historical and
architectural datall to ensure infegration of
tha schems with the preservation of the
building's character

The colour scheme

There can be no set formulae for colour schemes. As already mentioned,
the cantext, existing materials and, of course, the locality will have a big
influgnce on what designers would use as a starting point for a colour
scheme. This check-list, though, should make a useful starting point:

« Carry out a site audit, external and internal, for new build and
refurbishrmant, inciuding orientation of the building, proximity of other
sites etc.

+ Plot all colours of existing materials and retained surfaces, for
axample, flcoring, marble steps (Figures 2.9 and 2.1Q).

» tdentity all accessibilty issues inherent in the spatial fayout of the site  Figure 2.9 Includs colours of existing
where colour could be used. Look for areas where contrast is rraterials in plans for a refurbishment
required and where it could improve the environment for all users of scheme, for exarnple Terrazzo floofing
the building.

« Defire the colour-coding and Zoning issues which may affect the
scheme, The new scheme may want to take advantage of some
ceding or zoning strategy.

» Evaluate the levels of natural light available and lock at quality of
artificial iluminance. This may affect, for example, which wall can be
safely coloured in a brighter shade. You may naed light reflecting off a
light wall or you may wish to fight up a particularly bright colowr in a
dark area of a corridor with liitle or no naturat light (Figure 2.11).

s Analyse colours to be used (for example, existing or propesed) o
arrive at a key fight or pastel colour to be used thraughout the site. Figure 2.10 Examples of cofours from 2
This may be crugiel in integrating a site that has many additional units  Site ucht, referanced and organised to
tacked onta & main building. Do Aol rule white out if you are planning 215188 8xsting materal coiours of ihe siie:
to use many colours. A typical problem is that white Is seen as &.q. powder.coatad railngs, brickwork

o o & ; stone paving and walf colours
hygienic and clinical, 5o s somstimes desired by users [2.5].
However, evidence does suggest that an afl-white environment can
cause visual under-stimulation and therefore stress for long-term-stay
patients. “Neulral environments produce anything but neutral effects”
[2.6]. .

+ Plan a consistent scheme, which acknowledges everything from the
aasthetic detail of the architecture to the clinical needs of staff. Colour
may be derived from existing marble or plaster work or, for example,

trom a need to avoid yellow in an area where the the skin tone of
new-borns is checked for jaundice.

» Inferpret colour psychology theories for use within hospital
erwironments with caution and avoid major personal colour
preferences at flrst.

s Idantity the specific amblent raquirements of areas: for example,
reception, carridors, waiting rooms, wards, nurses’ stations,
dayrooms, children’s entrance etc.

» For each area, use a limited palette of colours. A large percentage of
80% of a paler colour is advisable. Thase colours could be cpposite
harmanic colours such as blue and yellow {Figure 2,12) (se¢ also sub-
section ‘Calour harmony’ in section 2.2). Darkar tones of these two
colours could be used in flooring or architrave detail or contragting
doors or handles.

s You may want the scheme to "tell a story” such as a waterfall which
moves through levels of a building with sequences of colours and
imagery, For this, a range of four distinct colours spanning the
blue/green adiacent colours could be used (5ee sub-section 'Colour
harmony’ in section 2.2).

s Use colour in corridors to signpost a ward with & steadily decreasing
level of chroma {or strength of colour) as you move towards the ward
and bed area (Figure 213},

« Kaap the number of colours to a minimium so that repair work can be
carried out satisfacterily in the future.

-

Note that calours which are greyed-ofi or toned down are relaxing
and receds visually, This has been found to be very calming.

+ Never choose or select a colour from a smail patch. Apply a large
area of a test pot of paint to a wall or paint the inside of a farge
cardboard box.

Finally, soma general advice on colours, Colours which have not been
recommended by designers in the past have been strong dark blues which
can be very cold; yellow/greens because they can be associated with
nauses; purpie mainiy dus to superstition or prejudice associated with the
colour; and brilliant reds for clinical reasons. Neutral colours such as beige,
grey and cream ¢an be very functional and useful colours for interiors.
They are soft and can provids a warm etfect, free of sharpness and also
moderately stimufating. A tint of a beige wall colour can be used for
ceilings, With inexperlenced tearns, developing colour schemes the use of
neulral colours can be used and be accented with other colours and
devices.

2.2 Colour fundamentals ,

Colour and light

Colour serves to control and raflect light. Ceilings and floors as well as walls
are particularly important as reflectors of light and should be finished in light
colours over most of their area if possible. Even the surrounding ground
cutside a building can reflect light into windows {Figure 2,14), Using light
surfaces around the exterior of a building, such as light walkways, deep but
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Figura 2.11 A mare imaginative artificial

fighting scheme is requirad for strong

coloured dark wall areas as in this carridor
scheme

Flgure 2,12 Two opposite harmonic
colours are used to create a visually
stimulating colour scheme for a dayroom

Figure 2,13 A strong colour at the snirance
to the ward oif a main corridor {left} Is used
in decreasing sirengths in stagss towards
the nurse warkstation (right) then further on
to a pafte pastel colour in the ward hedside
area
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light painted reveals around the window or light winclow sills all help te
poost light levels entering the building.

In turn, lighting has a consiclerable bearing on chaice of ¢olour. In large
wards, the lighting and colour schems will need 1o be carefully designed to
provide the rignt amblence at the back of the reom away from any
windows. Small windows may require brighter window walls to relieve the
contrast of a small bright window seen against a dark solid wall {Figure
2.15). This can be achievad with a combination of lighting and colour.

The relative appsarance of surface calours can change depending on the
type of light under which they ars sean (ses ‘Colour malching' sub-section
below). Areas of a hospital are often daylit but at night tima need lo be
furminated by artificial ight {Figure 2.16}. A balance is required between
providing good colour rendering of psople's faces and good colour
definition generally, and producing an adeguate upbeat light environment to
sustain the daytime ambience into night-time.

Cuolour matching

Colour of abjects and surfaces can behave unexpectedly under varying
lighting conditions. When setting up a colour scheme and choosing
materials, i is important to view all the material samples underneath the
types of light sources that will be used within the hospital itself. In & daylit
space this will involve matching and comparing colours under daylight as
well as under the colour of flucrescent lighting that will be used. The light
gource with which a coloured surface is iluminated can affect its colour
appearance. It is possible for a pair of coloured materials which match
under one light source (for example daylight) to look totally different under
another source, such as fluorescent light.

This ¢can happen If the two materials are coated or dyed with colours that
were not derived from the sarme pigments, They can behave differantly
uncer the alternative light source and not match. This is knawn as
metamerism. Metamerism occurs when spactral curves of the two samples
cross more than twice if overlald. Measuring cotoured surfaces with a

spectropholometer (see sub-section 'Colour referencing’ below) can pradict

such rismatches without actually having to observe the samples under
differant ilfuminants.

One further complication to using colour Lnder different Bighting sources is
colour ¢constancy. When people cbserve a space, the colour relationship
between all the colours of the featuras in view appears 1o remain stable
gven when the ifluminant is changed, unless the lighting has poor colour
rendering (see section 3.2). The eye largely compensates for fluminant
changes. Therefore people do not see dramatic colour changes when the
type of ighting changes. For example, reds will still look red compared with
otner colours, although specific red colours may no longer look red if
photographed ior axample; our eyes adjust to the shift of colours undler
thesa different sources.

Figure 2.14 Light-coloured aggregate or
paving malerial on surraunding pathways
can enhance favels of reflected light back
into the building interior

Figura 2,15 Dark window walis should be
light in colour and tane and have some
diractional lighting on them fo ahaviate stark
contrast. Bright daylight entering the room,
without wall washers, can make thesa walls
appear gloomy

Figure 2.16 Evening or night-time
iurninatian needs to preserva the
consistency of ambience from daytime into
the avening

Golour backgrounds and skin tone

The effects on perception of skin-tone calour caused by the colour of
backgrounds and the colour-rendering qualities of the light source are
important for two main reasons (Figure 2.17). First, the ambience of a
building is often judged from how our faces and others” appear in the given
fighting conditions against giver hackground colours. It has been suggested
tnat convalescing patients should be given warm-coloured lamps, which are
generally flattering to most skin tones, improving the appearance of the
patiant and their sense of optimism and well-being.

However, the complex combinations of erwircnmental colour, skin-tone or
coleur of pigmentation and lighting in the clinical environment are alsc
important for diagnosis.

The identiication of medical conditions by appraisal of changes in skin-tone
is an sveryday practics for nurses and.a major part of a medical
examination for many conditions. Dermatology, for example, would rely
heavily on the assessiment of visual appearance of skin for diagnosis. In this
field, special colour schemes approved clinically should be implemented to
allow for diagnosis and treatmant to be carried out in tha cptimum
environment, that is careful lighting and neutral backgrounds.

Lamps with a "very good™ or "excellent” colour-rendering index (section 3,2)
ara neaded so that the skin colour can be checked {2.5]. One comment
from staft suggested thal more nursing stafl training Is required on this area
of skin tone, health and skin pigmentation.

The wide range of patiants' skin tones and pigmentation is certainly a
challenge 1o finding the ideal colourad background for wards or walls
behind patisnts’ beds, not forgetting the inclusion of colour refiections from
surroundings (Figure 2,18). Many visits to patients’ bedsides occur after
lunch, when patisnts may be resting in subdued fight. The best colour
background for judging colour and colour change is grey, which is not an
ideal colour to decorate a ward, However, "greyed” décor colours that
centain a small proportion of Black are useful an two counts:

« The colour contains the necessary element of neutrality, a grey.

+ Greyed colours are known 10 be very relaxing and stress-reducing
[2.7].

Greyed colour may not be Ideal in, for example, a children’s area or &
matarnity unit whore people may expect to te in a more upheat
environmant. To demonstrate the importance of an awareness of how
colour perception can be dramatically affected by colour surround and
lighting, Figure 2,19 shows the prablems that can arise in appraisal of skin
{one. Reflected colour, for example, from blinds and curtains can also affect
the appearance of surfaces and surroundings in a clinical situation {see
sub-section “Blankets and top linen’ in section 2.4,

Colour referencing

A successful colour design strategy for an environment is based, firsl, on a
combination of balancing. colour requirements with an understanding of the
differsnt types of light source. After that, many colour schemes involve
concepts of "harmony™ ar “adjacency” or "oppenent” colour theory; the

LouR of trnion

Figure 2.17 Different types of fighting such
as fluorescent {feft) or incandascent (right)
renders skin-tone appearance differently,
from fattaring to unhealthy. Each row is
made of different skin-tanes shown in front
of different tonal backgrounds and fght
sources dermonstraling results on
appearance

Figura 2,18 Tha witks range of patients’
skin lones and pigmentation is cerlainly &
chaflenge to finding the igeal coloured
background for olinical appraisal

Figure 2,19 Each row of faces mada up of
different skir tones Is the sama. Onfy
background colour and lighting have
changed for each row

.
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structure of a colour reference syslem can provide a useful strategy or
framewaork on which to build.

There are many types of colour referencing systems in use today (for
axample, NCS, Pantgne, Dulux Colour Palette, British Standards and RAL).
Most are systems that have been developed for commercial or industrial
purposes and are driven by specific industrial neads, Some systems weré
developed for use originally in specific countries (Figure 2.20) [2.2].

Historically, British Standard colour raferences were developed to rationalise
and coordinate the bullding trades’ referencing of diverse materials
including paints, coatings and building components. They are still in strong
tavour with many practices today. British Standard colour references for
paint might be matched with colours for guttering or enamel coatings of
cast-iron fencing. The system achieved some unity across a very broad
range of construction materials.

The colour reference systems such as NCS that are used in industry
{including the popular Munsell System) are in a sense artificial methods of
organising and structuring cotour. One approach to defining coloured
surlaces that has established international agreement is the CIE Colour
Space (CIELab) (Figures 2.21 and 2,22}, CIELab is based on the colour
measuremeant of a suriace and places the colour as a three-dimensional
reference point in ¢olour space with an “L, a, b” refersnce.

Colour measurement is one way of establishing the existing material and
surface-colour specifications feund on a site. Measuring colour using the
CIELab system is the nearest absclule currently available for identifying
colour for repeatébility. quality control or matching. Colour measurement
squipment (a spectrophotometer or colorimeter) is expensive, ranging from
£1000 to £12,000 depending cn the degree of the task (Figurs 2.23). A
spectrophotometer can, howevar, plot the colour reference poinis of any
matarial in colour space, and these can be conveyed Lo any second or third
party to ensure a level of colour quality control or matching. A colour
consultant would measure every component used in a new huilding ar
refurbishment and plot the results in colour space, providing the framewnrk
for creating & new colour design spacification Figurs 2.9).

Thesa components may be as diverse as powder-coated trunking, flooring
or anodised aluminium wincow frames or existing historical details ofa
building. Hospital fiooring in one colour scheme was used as a reference for
the design and manufacture of the curtains, so Lhe whole hospital palette
was coordinated (Figure 2.24), Most manufacturers of materials and
products for the built environment wili provide on request celour references
of materials such as paint, CIELab measurements offer the only "translation
lool" for matching across different material surfaces, Difficult surfaces such
as metalics, translucent or transparent materials are not easy to measura
and require very specialised equipment.

Optical colour mixing

Optical colour mixing of patterns when viewed from afar can presant 2
challenge to the interior designer, When sefecting colourways of patterned
matarials such as curlain textiles, carpets or linoleum flooring, it should be
barne in mind that a small design can appear very different when seen at 8
distance. The furthar away the pattern, the more that warmer colours in the
design will dominate.

.. !
Figure 2,70 Examples of commercial
colour reference Systems
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The optical mixing of colours is not as easy or logical as it might seem. For
axample, the effect of patlerns in carpets observed from 25 matres away
may bear no relation to the paint colours selected 1¢ mateh the patterned
flocring. It is best to coordinate finishes, especially those with small patterns
or designs, in situ and at tha most likely viewing distances, inciuding long
distances whara appropriate and with the same light source to be used in
the location (Figure 2.25).

Colour preference

Figure 2,24 Colour could ba matched from
the fiooring and used for textile design to
Colour preference is nol simply a question of personal taste. There is some coordinate pafettes

consensus on colour prefersnces among individual viewers and ameng
experts [2.8].

In much published material on colour preferences wordwide, it has been
found that blue is a continuously popular calour, regardiess of culture,
cbject, material or its presented medium, Thus, in laboratory environments,
blue appaars to be a praferred colour, while yellow is not [2.6-2.11).

It may be that blue is comfertable o the eye, thus being a safe choice, but
there is at this point no firm evidence for this. Gertainly blue’s shorter
wavelengths and low representalion in cone sensitivity may contribute to
blue being easy on the eye as opposed to yellow which uses all remaining
potential cone sensitivity, for example red plus green. However, over-usa of
blug has been observed and may cause monotonous environments lacking
varialy, which would lead to boredom and under-stimulation (Figure 2.26).
For guidance on this, see CDRG [2.4] and mare information on colour
preference and harmony studies see (2.8, 2.12, 2.13].

COURTESY OF MINOLTA

Figure 2,21 CIELab Colour Space 3D

v
Lighinass.
white

In hospital environments, & colour preference for “whiteness” or palg

shades was found among patients with its connotations of cleanliness and  Figurs 225 f possibla viaw patterns
hyglena [2.14]. Again caution should be taken not to aver-use any single {abova) at a distance {top) [o assess the

colour and to ensure & certaln amount of varigty in inleriors to provide ﬁ‘oﬁﬁﬂa’ opicat imixture of the final colour

anough visual interest,

There are also colour preferences among staft for either practical or
diagnostic reasons:

+ In dermatology departments, crangs is not recommended as a
background colour. Staff in these units also reported that reds and
oranges make patients feel itchy; yet orange was particularly popular
for a maternity unit [1.10] {Figure 2.27),

Figure 2,22 CIELab 30 Colour Space
showing the poles ., a and b by which
colour is plotted

* 1In cardiology, blus should not be used as it makes diagnasis more

difficult.
) ) . colour of many paople woridwida
* In maternity units, yellow should not be used as it hinders the regardless of culture, malerials or abjents,
diagnesis for jaundice. . hence ils use as a colour for hospital
o environments
s In mental health wards, oranges and reds are disliked.
* One hospital department suggestad that green flooring was
particulary good at showing up spills of body fluids. thus heloing to
prevent accidents due to slippery floors.
Figure 2.23 An example of 8 commerciql These poirts are only 3 few of the suggestions gathered from racent
portable spectrophotometer for measuring hospital audits .

colour
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Colour harmony

Harmonious colour schemes can be produced with a single hue such as
blue, Hlus-green, red-biue or with a wida variety of colours, as long as there
is some scheme for their selaction.

Colour harmeny is not based on parsonal taste; colour-harmony theories
abound and have developed from analysis of colour circles, philosophers,
artists’ palettes and referencing colour over many centuries, They nave also
peen adopted for intericr colour schames,

Cne approach to a harmonious colour scheme might be to use colour
combinations in which the main hue remains the same but there are
diffarenl versions of it {Figura 2.28). A single tonal scheme could include a
deep blue for a door, a soft white with the sama blue as a pale tint, and a
flooring material which has a mid-saturation or chrema of the blue with dark
and light flecks in linoleum. This would not be suitable for a long-term-stay
ward where more variety would be required.

Alternatively, a scheme could use strong opposite coleurs in the coleur
aircle, for example a dark blus used on doors and skirtings with a very pale
yellow-orange on the walis (Figure 2.29), The refationship of the pale yellow-
crange to the blue provides tha harmonious link {opposile complementaries)
{Figure 2.30).

Theories abound on how te choose harmaonious combinations of colours
according to their relative positions in colour space. A usaful starting peint
is 1o choosa two or three colours in a specified refationship 1o cne another
from a twa-dimensiona! hue circle. These sxamples of relationships shown
here petween colours may be useful for building colour schemes using
harmeny (Figure 2.30) [2.15].

The fundamental colour harmany relationships ars shown here in the lsft-
hand column with their terminolegy whilst on the right are some
suggeslicns made using those particular harmoniss, They prasent variations
of chrema or saturation as well ag brightniess or value {Figure 2.30).

Colour psychology

There is a considerable amount of published materal, some empirical and
much anecdotal, giving advice on colour applicaticn using theories of colour
psychology. However, from experience it is suggested that this should not
be lollowsd indiscriminately. Contextual varisbles such as bulding materials
used in construction, window positions or lighting, size of space, nearnsss
of adjacent buildings or surface quality of materials can all dramatically
affect colour appearanse and behaviour of colour and overrida colour
psychology recommendations {see sub-section ‘The coiour design audit’ in
saction 2.1). These problems can be solved by a well-planned colour
schems which bases the colours selected for the building on a wide range
of criteria which colour psycholagy thaories cannot always cover. Some
guidante is given below and in Chapter 4.

Racommendations on tha usage of colour should alse be applied carefully
as gver-use of a certain colour can cause problems. For example, overuse
of green or blue colours, renowned for their calming effects, in mental
healthcare environments may actually exacerbate depression [Figure 2.31)
[2.16). A pricrity should be thal colour and lighting schemes should be
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Figure 2.27 Orange was considéred 1o be
a suitably powerful and energatic calour for
this maternity unit; successiul here with a
contrasting harmony of a purple in &
conneccting corridor

Figure 2.28 This colour Scheme is 8
balance of a single hua, with variations in
chroma (saturation) and brighiness. A
stronger version of the biue could be used
for a short-stay unit such as a maternity
department

Figure 2.29 This colour scheme Is @
palance of two hues, blue and yaliow-
orange. The varying chroma and brightness
of each creates @ stimulating balance which
could be used for a long-stay pationt aree
for example
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developed that enhance the building and create spaces where harmony is ADJACENTS
visible. The building itself needs ambience 1o affect the user's mood.

2 3 Colour design for navigation and signage

Golour is not only an aesthetic compenent of the anvironment, it can be a
powerful navigation tool to nalp people find their way around a building
{Figure 2.32). As colour can aid the memory in recalling shape and pattern,
it is also a vital part of coding and signage if used carrectly.

Navigation covers:

« Orientation — Provision of a sense of direction, course or paint of
reference.

+ Wayfinding — Information 1o enable decision making and planning of SPLIT-COMPLEMENTS

routes.
» Navigation - Successful negotiation of the building and journey to a & ’}
destination. > ‘

ADJACENTS

U
Y

OPPOSITE-COMPLEMENTS

Signage covers;
= Coding - Provision of a visual system to simplify decision-making.

» Zoning - Division of a space into broad areas.

+ Signage — Elements of the environment that provide information for
users.

W

It is a ristake to develop waylinding and signage in isclation and it shoutd
be included as an sssential part of an integrated design schame for the
complete site if it is 1o be effective. Refurbishments and extensions need t¢
fit in with this integrated scheme. The introduction of a new idea to an
existing sits, such as zoning, can lead to confusion unless it is carefully
plannad and implemented throughout the site from the car-park signs 10 the
wards.

Orlentatlon, wayfinding and navigation

People need to find their way in and around a haspital buikding that can te TETRAD- OPPOSITES
large and complex., It doas not have to be cenfusing though. Good design
of wayfinding elements can allaviate many of the major sources of
frustration with negotiating environments [2.17]. To do this, pecple require
well-dasigned, strategically placed levels of information to assist them at,
what can be, a difficult and stressful time. Colour design can play a big part
in helping people to find their bearings, t¢ understand the spatial layout of
the hospital, to nete areas thal have information about key routes on the
sita and to recognise that they have arrived at their desired destination.

Orlentation
Figure 2.30 Colour harmoeny refationships

N _— . e {left) and examplas of some possible colour
A good sense of orientation is a result of understanding a building’s external sch'i;mes from ?hose hamon?:s {”-gm)co 4

form from e inside (Figure 2.33). Alithough the remit of this guide is the
hospital environment from entrance and reception to ward, successful
orientation commences as one enters a site from the main enlrance to the
site. Good plans, maps or models with simple colour-coding which
emphasises the shape of the site are vital for spatial cognitian, giving
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people tha overali picturs first, Views from the outside of key spaces, and
views from circulation aveas to the outside, help in the crientation process.
Orientation employing catour for coding or zoning must be understood
quickly and easily, from car-park directions for people entering the site in a
car to the signage of different areas inside the hospital (Figure 2.34).

Wayfinding

Wayfinding is a decision-making and problem-solving process [2.18]. To
provide information in the right way for users of a bullding is the goal of
successful wayfinding. People need information to have cenfidance in
making the right decisions about the right routes to take to avoid l0sing
their way to a desired destination.

Comprahending the way spaces relate to one anather and being abla to
see the underlying organisational principle of the circulation system ara vital,
Colour can simplify the graphical representation of site layouts, pfans and
charts, emphasising key routes, grouping areas and using colour-coding for
simple zoning. The use of sculpture and other landmarks as mental anchors
to provide unique points in space can be especially helpful In a wayfinding
schame [2.18] (Figure 2.35).

Understanding human behaviour is fundamental to establishing a fully
practical systam. Schernes have to work first time for the new user, Aiding
independence is an aim of successful wayfinding schemes. A good
approach is to ensure that wayfinding flows from the main circulation,
source sush as a lift lobby, with only as much information as is needed at
aach stage {Figure 2,36). Too much infermation often defeats successiul
wayfinding.

Mavigation

Once a route Is selected and users of the building have access to
information or visual cues, they move around and through the bullding to
their desired destination. This information gathering is a continuous process
12.18). Tha consistency of the style of communication material (including
colour, contrast and text) should not be tarmpered with; otherwise, the
outcorna of the scheme can be destroyad. All information must be repeated
consistently and prioritised at specific cructal points In a building. In addition
ta the main recepticn desk, it is also important to provide information and
assistance at central “one-stop shops™, Finally, confirmation’in wayfinding s
often fergotten but vitally important to tell the person on a journey that they
have finally arived at their destination {Figure 2.37).

Cna vital reguirernent of a scheme is for waylinding or signage managers to
check whether it is successful in any direction and from any intersection,
backwards and sidaways throughout the building, day or night. However,
the strategy should nol produce an overload of visual information which can
contribute to an already potentially stressful environment,
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Figure 2.31 The averuse of certaln bives
and graens in mental healthcare
environments may exacerbate depression

Figure 2.32 Colour can provide & sense of
direction, a coursa or a strong
asymmetrical raferance point for spatial
cognition, orientation and wayfinding

fuedent i Cuigersy =

= Mirtornity

Cult-
Wards

. 1
Figura 2,33 People, regardiess of their
ianguage, can understand the general
shapa of the building from a geod simple
site map, assential for a sense of
ofigntation when inside the building

Figure 2.34 Orientation employing colour
for coding or Zoning must be understood
quickly and easily from entry to the site

1 :
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Colour-coding

If erientation, wayfinding and navigation are the activities involved in using a
building, coding, zoning and signage are the tools used to negotiate a
puiiding.

Colour-coding can be used to make sense of the environment and help
simplity the site into wings, blocks and even Internal "sireets”. Users of the
building can differentiate between areas, departments and even buildings to
get thair bearings and find their way around (2.17]. Zening, the definition of
an area or section of the building by colour, is an important aspect of this.

Figure 2.35 Scuipture, artwork or other

Coding can be used in = range of ways, It can be Included in site-maps and ‘anamerks can act as powerful visual cues
in a waylinding scheme

qguidas and then replicated in surtace finishes. Walls and flooring can be in
different colours in different depariments. Alternatively, coded colours can
be used 1o highlight, for example, skirings, door frames, comices and
handrails,

One of the mast Imponriant aspects of colour-coding is In the design of
signaga. But even in a simple bullding where coding is not needed, colour
design still has an important impact on signage {Figure 2.38). This Includes:

« Clarity - Use of optimum impact and legibility for communication

« Contrast - Ensuring all users can perceive cbjects and signs

+ Visual nolse - Ensui'ing that signs stand out from their surroundings

- - " Figura 2.36 This ifi-fobby area uses
and are not lost in, or contribute to, “clutter”,

colour-coding which is also part of the
navigation and fioor-2oning system
Coding, zoning and signage are required at four stages in the journey

through the hospital: LT e

g B
R e ey

1 Qverall view ~ At the beginning, to provide & sense of orlentation in i
DAY SURGERY UNIT
- v -~ - -

maps or guides to the site. This requires careful planning of the way
in which colour will be used to cenvey spatial orientation,

2 Support - In signposting, to help the user make choices about
directions; this must be both simple and informaiive without giving
maore Information than is actually reguired at that point {Figure 2.38).

3 Setting out - Correctly placed or designed information to ald
decision-making and confirmation of correct routas. Figure 2.37 Confirmatlon of amival at the
desired destination Is important and often

4 Arrival at destination - Details at the destination to verify reaching  prgotten

the target or goal (Figure 2.37),

Golour-coding can be an efficient method of assisting orientation as well as
navigation within a building (Figure 2.40). However, coding is ong of the
most difficult applications of colour design in hospital environments and is
not easy 1o retro-fit, it should ideally be kent very simple and is bast
implemented at the planning stage of a new building.

Colour-goding is often misunderstocd by the people it is designed {o help,
Research has shown that it may not aven be recognised by rmany users of
environmants. Two out of three people at healthcare sites that have a
colour-coding system did not notice the colour-coding [2.17]. It is essential
to identify why and for whom the colour-coding is being used.

Figure 2.38 Colour used for tues in
wayfinding s powerful, Informalion is
required along the routes fo enable
cornprehend and should not be more than a few colaurs. if colour-coding is  decision-making and planning of routes

for hospital staff (for example, security staff, porters), more complicated

If colour-coding is for patients and visitors, it should be easy to
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colour schames could be used, provided that staff are briefed on the issue. Colour and shape
In any case, it is strongly suggested that simpfe schemes be used to avoid

| confusion. Shape and colour are vary successful pariners in communication. They can

help people remember information and can be used with other methods to
huild routes and pathways. Examples might ba to adopt Gresn Square, Red
Triangle or Biue Circle as a motif used in a coding system. Together, colour
and shape motils present few barriers excepl for some visually impaired
people. Yellow usuglly presents problems in colour communication as it
ofter has to be used with black text, whera other colours would be using

En Dut-pients |
-

Over-enthusiastic colour-coding can dominate the environment, Ii is a teol S o g T

and should not ovarride the visual environment but it must be obvious -
{Figure 2,41}, One way to limit the usage of colour, for example, is to apply

it to only cne wall of a corridor or to nighlight docr frames and skirting-wall
and ceiling-wall junctions (see sub-section “Colour design and contrast for

Figura 2.39 Signpesting shoufd ba simple

the visually impaired and elderly” in section 2.1}, These highlights could b8 o1 intormaiive to give peaple only the white text. It also is usually tr_eated with qutliﬂing i used on a white Figure 2.43 Hospilals have implemented
in different colours depending on the hespitat department. infarmation that is aclually required at that hackground (Figure 2.46). This can be misconstrued and interrupt the coloured wayfinaing on foors it high
point consistency that is required for successtul colour communication strategies. gorilvast is required for paopla with low
v vision
I Placemant of celour-coding or zoning needs to be well-considerad {Figure
‘ 2.42), Being simple and censistent with the convention is vital 50 that Zoning

| peaple expect or anticipate the information they require. The best locations
i are at eye-level, on walls or lower down an the fioor, since older or visually
! , impaired people scan the floor and horizon and are more lkaly 10 use
guidance below eye-level. Many hospitals have achieved success using
basic coding on floors to provide boundaries or edges on walkways and
routes (Figure 2.42). This is not easy to implement post-buid as fiooring is
an expensive and relatively permanent matertal, Golour-coding and signage
higher than eye-level or in a very cluttered or Dusy enwirenment can often

The use of colours and zoning is necessary if users of a building have littie
sense of orientation within the site. This may be due to the haphazard or
“organic® growth of the hospital site {see section 5.4). Drawing tegether the
disparate parts of a scatlered site can be one of the main reasons for
implementing a zone scheme.

Howaver, atternpts at zoning can compound the problems inherent in the

be missed, Figure 2.40 Simple colour-coding, if wel- spatial definition of the building and does not always resclve such problems
dasignad, can guide new vishors through that this kind of site presents to the cesigners. Thus the basis of the
Choosing the colour palette an environment . scheme should be as simple as possible, to make it easy for new visitars to

the bullding, agency staff, visitors, young pecple and older pecple who all
Human eyes ara exquisitely sensiive 1o colour variations; a colourist can require easily accessible information.
distinguish among one million colours at kkast, For communicating abstract
information, howeaver, using mere than 20 or 30 colours (tonat difierances
includad) produces negative returns [2,19]. Where information coding in
building signage is concerned, there is a need for an even more restricled
range of four-to-five colours (Figure 2.44),

The number of colours used for zoning should be kept 1o an absoluts Figure 2.44 Too many colours for coding is

mirimum, Colours used should have unique names such as Blue or Green  not heiphl for paopla new to a site. Keep
the sysiem simple o major zones

and not Turquoise (Figura 2.47).

The following list should ideally be the largest number of colours used for
zoning as a part of general orientation:

RED, ORANGE, YELLOW, GREEN, BLUE, PURPLE, PINK, BROWN,
BLACK, WHITE, GREY [2.17].

One approach is to choose from the rainbow colours of red, orangs, yellow,
green, blue, indigo and violet. The nature of the palstte should encourage
‘ viewers to use colour names, which is halpful for identification and memaory.
B in maintenance and refurbishment by estates departments, it is important
) for exactly the same colours to be used, otherwise people can become ) o .
i u " . N . . obvious and easy for visitors fo récognise
' confused {for exampla, when a “blue-route” turns into a "turquoise-routa™ o e Care to avold confusion with
: (Figure 2.47). décor colours Is esseritial

ey P
Figura 2.41 Colour-coding shoud be
Hospitals planning a new colour zoning strategy may have a variety of
nroblemns. For example, they may run out of sigrificantly different colours or
have to modify them afterwards. If red and crange were used, for example,
as key Golours, they might be inappropriate for a complete wall in a
particular corrider, so lightening it to a pink and peach would be
inconsistent and could cause confusion (Figure 2.48).

Where large areas of colour need to be used, pure, bright, very strong
colours are less suitable; they may have loud, disharmonious sffects when
they are used over large areas adjacent to each other [2.19]. A faw
hospitals have used key colours below dada rails, which fulfils an
accessibility, coding and wayfinding function (Figure 2.45). If used in a
building that is of historical or architectural metit, colour schemes may have
to be chosen and selected using a much wider range of criteria {see sub-
seclion “Colour design” in secticn 2.1). It should be noted that strong
colours may interfere with the lighting of a space reducing the potential for
reflectad light.

Skgnage

Signage is the tool to negotiate the environment and a key element of any
wayfinding system [2.17]. However, simply putting up signs wll rarely solve B

wayfinding problems. Ethnic diversity, sspecially in bigger cities, means that  Figure 2.45 Colour used for navigation an
multiple languages are spoken by people using healthcare environments. s;sfﬂogrﬁd&:}foﬁ#f;;f::ﬁgi”y
One site was reported to be using 280 languages, The information they

convey has to be accassible for all (Figure 2.49), Colour and lighting can be

used to bring signage to the attention of users of the buliding and organise

tha hisrarchy of Information. Howaver, in a survey of people using a hospitat

building it was found that as much as 80% of visitors rarely used signage

bt relied on other visual cues such as memorable fealures and landmarks.

Around 8% of males and 1% of females have colour vision impairment,
Liaually this will affect the discrimination betwsen red and green hues [2.17].
Certain visual impairments affect the ability o see differsnces between

certain colours such as Dlue and green or evan red and black, {see section 8470 242 Too many colours converging
2.1) (2.20] In the environmant can be conlfusing for

coding and wayfinding
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Although highly functional, signage should also be well-designed and
sufficiantly visually acceptable not to detract from the environment.

Gonsistency is vital if a signage and colour scheme is to work. It helps
paople and gives them confidence. Local customisation, and even a
change from lower casge to capitals in signage, can cause confusion.

As most in-patients are in the building for an average of under three weeks,
the pationt population as a whote turns around at & considerable rate sc a
majority of people within the bullding are often new to the site, The
challenga to the managamery of hospital environments is that most patients
who enter the hospital expect to see lagical and well-planned signage with
guidance especlally for them, Many people are visiting for the first time
{Figure 2.50),

Clarity

Colour aids Infarmation to be clear and ‘egible. Many of us recognise words
as shapas, for exampla, EXIT, STOP or ENTRANCE, and colour helps
people memerizse these word-shapes, espacially those people for whom
English is not their first language (Figure 2.51). Textual, tactile or Braile
information incorperated with well-designed pictograms is now widely used
to assist in wayfinding using corract levels of contrast (2.17),

Rules and advice on the design of efflicient signage are well decumaented.

It has been shown in expsrimsnts in the USA [2.7] and Eurcpe [2.21] that
onty certain colours maintain their visibility to the viewer at great distances.
Orange retains it strength as a perceived hue longer than any other colour
when placed at a great distance in daylight. Blue, however, was found to
retain its strength over other colours as the light fades at twilight. Visually
impaired people state that white text on a blue background is one of the
most legible combinations for signage, as long as the text point size and
typeface/font is strong, sans-serif and simple enough, Some people can
have colour vision problems; B% of males are colour-blind and some people
with macular disease may see red as black. So any schems for signage
should have the colour visibility chacked both indoors and outdoors for all
types of vision,

Yellow is the only colour that is light in reflectance and at the same time
intense and saturated enough to give a strong visual signal [2.19] (Figure
2.52}, It is an appropriate hue for strong visual cues when used with black
in hazard warnings. However, a visual atierration on the boundary lines
between the black and yellow can cause dazzling and even physical pain in
the eye for some visually impaired people, so this combination is
surprisingly not always as popular as people have thought [2.22),

One other rule which s worth noting is that of scale and colour, The smaller
the notice or cbject, the more importarit brightness and lass relevant-and
easy o see is colour or hue. Some colours are difficult 1o perceive on a very
small scale at & distance or outside. This would make certain cclaur-coding
strategies unsuccessiud, The reverse Is also true that, for large signs or
objects, hue or colour bacomes mora impartant (Figure 2.53),

Cn text, briefly legibility Is assisted by simplicity, Ideal fonts are
recommendad by the RNIB [2.23]. Tiresias or Arial fonts that are sans-gerif
ald clarity of perception. Generaus leading or line-spacing also helps text
scanning {Figure 2.54).
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Figure 2.46 Yefow used in coding with
other colotrs gonerally has to be oultined in
black and used with black text if an a white
ground. This can create inconsistencies i
signage and coding which often confuses
people

Figure 2.47 The colours used in Zones
shoutd have unique and particwlsr names.
Turquoise, for exampls, would be a
probiern if Blue and Green were used as
well

Figure 2.48 Strong cofours for zoning may
fook successiul in two dimensions but are
nolt so easy lo transiate to the buiit
environment

Figura 2.49 Easily accessible information
for all Is an essential aim of alf signage,
surmounting cognitive cisability and
language barriers

Contrast

For people with low vision or visual impairment, signs, especially those
neading to be seen and read from a great distance, should have a high
level of contrast. Text requires al least a 80-70% difference in light
reflectance values from background colour to achieve a reasonable chance
of being read (Figure 2.54) 12.18). But signage does nol have 1o be as
extreme as yellow on black to be functional, Some preliminary guidance
exists already on this subjsct [2.171,

Visual noise

In hospitals, thara is often a build-up of clutter or “visual noise” to which
many of the staff bacome accustomed and it is a normal part of life in an
environment {Figura 2.55), This tevel of visual noise may come from, for
axample: '

+ locally customised posters;

« the wide ranga of medical equipment in use or awaiting use where
there is not enough storage space:

+ badly situated or demarcated ncticeboards; and

« inadeguata control of signage design.

Clear space s one of the most important elements In being able to identify
and perceive information quickly. Thus, if space is allotied and kept free
around key information sites, then information can more easily be
assimilated by everyone, with less visual distraction and stress (Figure 2.55}.
Ease of lagibility can be more effactively guaranteed if clutter is kept to
certain placas only, Statl may be used to, or even unaware of, the high level
of “visual noisg” within the building, but it can lead {0 siress and confusion
for averyone including the new visitor, Planning and managing places for
communication or “clutter* can alleviate much of the stress caused by
some visual noise where it is not wanted.

2.4 Colour and materials

Patiants and staff all notice and appreciate a well-planned integrated colour
scheme that Includes all the various materials that can be used within the
hospital environment from entrance to bed areas.

Stesl and glass, used widsly in modern buildings. create considerable
problems especially for visually impsired people. Architects and designers
have the challenge of resoiving the impact of reflections, glare and the
transparency of glass cn the way users of the buildings interact with the
environment. Manifestations can bae decorative or functional.

Paint

Hospitals do not usually have eriough space or money to accommodate
large stocks of replacement materials; thus, it is good practice 1o rely on
currently available lamps and paints {(Figure 2.56). Maintenance issues are
often raised when specifications seect materials cutside the list of normal
products. For this reason, hospital facilities managers have in the past
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Figure 2.50 Logical and well-planned
sigrage which is congistent reduces
confusion white navigating the hospital
environment

Emergency
- aexit

Figure 2.51 Colour can aid the clarity of
information for alf users of a building. Back-
lit signage is very accessibfe for visually
impaired people

Figure 2.52 Biack and ysllow are perfect
for & contrasting colour combination. Other
contrasting duos however can ba used
which have a less utifitarlan appearance

Figure 2.53 Ths scale of taxt and symbols
which need to be seen from a disfance is
importani for legibiity and colour contrast
of alf signage

Flgura 2,54 Conlrasting, clear, weil-
organised text and arrows in signage help

preferred to spacify paint colours from British Standards. Although thereis a2y people with iow vision
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limMted range of available cofours, which currently reflacis past fashion
trands in interiors more than today's preferences, they can use the code
reference used by all paint manutacturers, which is convenient for any repair
or repainting {Figure 2.57). It was reported that matching paint colours or
canvenience of supply was the main reason for specifying from a Brilish
Standard cclour range. Howsver, tachnology has moved on and most
colours supplied by all the major manufacturers are easily repeatabls and
consistent in quality and match. There are also thausands of colours to
choose from {see sub-section ‘Colour referancling’ in seciion 2.2),

Flaoring

Carpsts

When entering any environment a carpet achieves an immediate sense of
quality and warmth underfoot (Figure 2.58). Carpets create an immediate
impression within a reception area, although in this location they 1ake the
brunt of wear, waather and tear, Changes in texture of flocring halp those
pecpla who require tactile inforrnation for guidance. Carpets alsa help
acoustically, but they require high maintenance and have intection-controt
issues. Thay might need to be cleansad every night.

The carpet surface is not Toved by wheelchair users or for anyone who has
10 push a trolley [2.24]. ’

In NHS environments, carpets are usually only used in circulatory and
reception areas where they recsive cansiderable repeated al-weather use,
High performance utility matting makes retention of water and moisture at
threshalds pessible. The opportunity for cofeur coordination of this type of
matting or threshold with the continuing surface is not easy but could be
more imaginatively developed by manufacturers. Possible provision of mora
comifort 1o the feet nearer bed areas, especially in long-term care areas, has
been noted by some staff. Smaller versions of types of coloured-cotton,
absorbert mats can be placed anywhere within 2 building where moisture
may be a problem, are machine washable and can also be tumble-cried
easily (Figure 2.59). The colour, texture and design of carpets and matting
are difficult issues to gat right. This is compounded by expense, durability
as well as problems presented with maintenance and safety.

Many privale hospitals have to use carpet throughaut to convay a sense of
luxury to both patients and visitors. However it has been impossible to
guarantes that this type of flooring Is always completely clean and hygienic
[2.25].

Hard flooring

Hard flooring sugh as lincleurn, rubber or PVC for hospitals is a staple
material. Zealous cleaners otten work hard on 2 high gloss to prove the
enwironment Is both clean and hygienic (Figure 2.30].' However, tha visually
impaired cften complain about the glare from these glossy surfaces and
ofder people are nervous about slipping on the smooth surface, Non-shiny
floor finlshes are preferred; pale, matt floor finishes are available now that
combine function and aesthetics {Figure 2.61), Piain, uniform patterns are
iess confusing for the visually impaired. Busy asymmeirical or geomeitric
patterns on the floor are difficult to negotiate and have caused
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Figura 2.65 Visual noise and a cluttered
environment can cause stress (top). Frotact
at feast a few clear spaces (above) from the
day-to-day mess of customised signage or
abandoned squipment

Figure 2.56 Repair and rsfurbishments
demand a stock of painis; a sma#f numbar
of conservative, generic coiowrs ara
prefarred

Figure 2,57 British Standard colours

tend to reflact past inlerior colour trends
however thay are a uselu! stendard for
areas requiring reguslr repainting schedules

Figura 2,58 A carpal achiaves an
immadiata sensa of quality and warmth
underfoot, sspacialy when used it an
entrance

disorientation and even minor falls for some pecple whe thought the design
denotad a change of level such as a stap (Figures 2.62 and 2.63) [2.26]

Designs incorporated in hard flooring to assist wayfinding are permanent so
they require no upkeep beyond general maintenancg, In one hospital, the
use of darker boundary edges to the corridor, as part of a wayflinding
strategy, has proved surprisingly successful in dealing with a majer problem
with wall damage from theatrs trolleys. It produced a major saving in
refurbishment as hospital porters found it easier 10 steer the trolley correctly
with these darker boundary edges as guides [2.27] (Figure 2.64).

The current popularity of “woodan” vinyl, solid or laminate flocring has been
filtering through te healthcars environments. Tha introduction of pale wood
floors to waiting areas and wards has given some hospital environments a
major uplift (Figure 2,65). Younger pecple prefer pafer wooden floors and
associate this type of Rooring with modern environments, Successiul
technical developments in vinyl printing, which is both hygienic and
aesthetically pleasing, have made a rangs of materials acceptable far
clinical areas whers wood or faminates ¢ould not have been used before,

Calour chofce in floaring

All manufacturers of fiooring have large ranges of colours s6 interior décor
planning is easier than ever today. Paler flocring has been a major trend in
flooring for a while in both soft and hard flooring, A pale colour will reflect
morg light, brightening up any space, but may tend {0 show the dirt more.
A darker colour may mask dirt and not need to be cleaned so often, but it
may show up lighter dust and debris normally hidden by lighter celours. The
appearance of carpet, especially those with a smeoth surtace, will be
affectad by the reflected colour from interior walls or even a nearby building.
It is a phenomenon that needs to be anticipated and is rarely easy to
predict. Textured carpet on entry encourages people to wipe their shoes,
which has the benefit of keeping other floor surfaces cleaner.

Any dark colour selected for this type of carpet will appear to be even
darker than expected when laid because of the inclusion of textured
shadow detall and the gradual build up of particlas {see sub-section
'‘Optical colour mixing' In saction 2.2}, Always view the sample {especially if
at some distance) in context, even mere so if colour matching te details
such as textiles or paint (Figure 2,68}, Small patterns or designs will quickly
merge & a distance, s any flooring with a small-detail design should be
aexaminad at a considerable distance in situ. This sheuld avert any major
colour coordinatlon issues {ses sub-section 'Cptlcal colour mixing' in
section 2.2), One rule of thumb is that warmer colours tend to dominate
when optical colour mixing occurs. An amount of red of 25% for exarmple
such as a spot design in an overall blue carpet will appear 1o be mire like
50%, producing & purple mix when viewed from a distance. Blue paint
chosen to go with the blue background colour in the carpset may from a
distance lcok very wrong with the purple mix.

Large areas of coloured, patterned carpet in a corfddor can produce
“tracks" or dominant lines and gaps in the design. This should not happen
with high quality carpets if the repeat design has been carried out by
experienced designers {Figure 2.67). But any problems in this area,
unfortunately, are often not noticed until the finat fitting has been carried
out.
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Figurs 2.58 Coloursd catfon mats which
are absorbent can be machine-washed and
tumbie-drigd

Figure 2.60 Giossy floers cause major
glare problems for efderly and visuaity
impaired peopla. Aftarnative surfaces
shouwfd be used

Figure 2.61 Pafe mat! flocring is desirable
and can convay fealings of hyglene and
cormfort

Figure 2.62 Simpla designs in fooring work
best. Try not to usa oo dominant 2
aeometric dasign which can cause
disonientation for s50me psopia

- Fhis s
Figure 2.63 Busy asymmatrical or
geomatric dasigns on the foor are difficutt
to negotiate and have causad disorientalion
for some peopis
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Lighting of course has an impact on how coloured surfaces are rendered;
the appearance of flooring is particularly susceptible 1o colour effects from
different luminance types. This means that the correct salection of colour for
flooring may need to be made very carefully under the exact light sources

1o be used, including daylight where applicable, The effects of different
lighting on colour appearance of flooring can be checked with professionat
viewing cabinets that have different iluminants such as fluorascent or
incandescent filament bulbs,

Soft furnishings

These are materials used in bedding, linens, curtains, screens, cushions
and upholstery. For patients, the materials immediately next to thelr skin,
forming their bed surroundings, are tha most important in creating a fegling
ot comfort and cleanliness. An impanant request by patients is for bedding
and linen that makes themn feel a litlle less institutionalised.

Taxtiles

Both the type of material used and the choice of colour can be vary
important and communicate a sense of quality and care. This will of course
be specific to departmants and the treatments being used in that
department. In terms of textiles, for example, there is a preferred use of
darker colours, such as blue for bed-linen in a dermatclogy unit (Figure
2.68).This cbviates the stress for the patient of seeing ointmant and skin-
treatment emulsions staining the shaats, which can be embarrassing.

Bad-linen

The ¢olour, quality and appearance of hospital bed-linen with printed
numbers or hospital names is often said to be fairly depressing for patients.
Upgrading the sheets on beds in some healthcare buildings would improve
patient morale considerably.

Patients are not the only cnes affected by the poor iextiles used; staff
would also appreciale belter quality sheats so that they could provide
attractive and pleasing environments for their patients. Both staff and
patients would llke madern equivalents such as fitted sheets and duvets to
ease the task of bed-making. !t would afso present a more modern feel to
tha ward, In Keeping with current trends. Apart from white, the colours
peach, green and blue are currently 'n use {depending on the type of ward;
[Figure 2.689). Laundering maintenance is cited as one of the main reasons
that more interesting colours ara not widely used, Some managers say that
mixed coloured textiles are uneconomical for this reason, This can leave
some patients feeling very negative about their immediate environment.

RHowsver, certain textile laundering services have commanted that they can
copa with mixed colourad batches and only giark colours would create
problams. Pastel colours related to zones of the hospital could be used to
assist with a colour schema [2.28]. Cream is a functional but clean colour
which may not show much staining or sailing; yet it has been described as
"haomely” and recommended by some staff in NHS hospitals {2.24).

Bed garments have alsc bean criticised for thair low quality, Some staff
have requested a need for batter quality garments that are more acceptable
for those patients who reguire them (Figure 2,70),

Figure 2.64 Wayfinding and calaur-coding
of corridor Roors reduced wall damage from
thaatre trolleys in one hospital

Figure 2,65 Paler “wooden” effect flooring
craates maodern bright environments used
here in a treatment waiting area, These
warmer floorg are inviting and make the
corridors appear Iess stark

Figure 2.66 View patterned flooring
samplas {above) in large sections in situ to
check visual result (fop)

Figura 2.67 Vast runs of carpating in
corridors can often produce unexpected
problems with dasign faults, The
appearance of flooring is particularly
susceplibla to cofour affects and changes
from different luminance types including
atrong oavlight

Blankets and top linen

Blankets and top linen are oftan seen by the patlent and stafl as important
elements in creating a sense of well-being [2.24]. The blanket that appears
to be in most general use is the cellular blanket; it may be either cotton or a
mixed-fiore fabric {Figure 2.71). They withstand considerable laundering but
detariorate in appearance and need to be repfaced before they become oo
worn out or dingy.

Many patisnts and staff would prefer thin, washable duvet-style covers for
the wards. Staff cite “eass of bed-making” and the patients & “more homely
foel* as thair reasons for this. As wards are usually warm, a lighter version
of & duvel could be used for patients and laundered when they leave the
hospital bed. This would give the colour designer a chance to introduce
some uplifting colours into the ward.

Cotour can also be important on blankats or top linen to reflect softer colour
in the immediate enviranment . Designers offen underestimate the power of
surfaca-reflected cotour. In Figure 2.72, the difference between the two
photographs, which were talen one minute apan, is the addition of &
‘coloured duvet cover and the use of wooden blinds to reflect a softer
coloured light. The introduction of colour to bed-finen would provide a much
more uplifing ambience to tha environment from reflected colours where
clinically acceptable.

Upholstery

The choice of colours for materials used in upholstery should be based on
practical and aesthetic criteria. Furniture adds 1o the overall imprassion of
an environment and is usually a large and fairly permanent part of the
building. Quality seating can help patients feel comtortable and at ease
{Figure 2.73), The durability of the materials and texliles are very important
as is the degree of wear and tear and location of the seating. A practical
choice of colour linked to a technically tough man-made material which can
at least be wipeabls or waterproct is advisable.

The colour of furniture is a vital part of any scheme and contributes a
considlerable amount to the ¢olour scheme. Wooden furniture comes in a
range of calours from light beech to dark woods such as teak or rosewood,
which can bae included in any Interior décor plans (Figure 2.74), Pale-
coloured, fabric-coverad seating, in yellow for example, has been reported
as being damaged by the dye rubbing off from denim jeans.

Some patients requested additional cushions on seating for extra comfort,
but it is seen as a fuxury item that is primardly for visitors and seems to be
more of a standard item in private hospitals (Figure 2.75) [2.25]. Fabrics
would have to be easy to launder. Management of the tracking of texiiles
would apparently be quite difficull to organise across a large hospital
complex.

Window treatments

for lighting and colour design, the most important element of a building in
the daytime is the window. Daylight can be managed by the filtering of light
by ditferant types of blinds or sheer translucent fabrics {Figure 2.76).
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Figure 2.68 Coloured sheels ara often
neadad for clinfcal reasons; biue bed-finen
is preferred within some dermalology units

a* . -

Figura 2.69 The design and quaiity of
linens offered for hospltal beds is usuatly
fairfy fmited. ! has been sald that this
craatas an unnecessary institutional, as
ppposed to demestic, fes! to the wards

Figure 2,70 Hospital-issua bad garments
are puraly functional and need upgrading to
malch cument user expectations

Figura 2.71 The quality of blankets and tog
finen ara seen by paliants and staff as
important clements for @ sense of wet-being
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At night, windows that are nol covered in some way are assentially “black
noles” and can be very depressing it the view has no ilumination (Figure
2.16},

Vertical blinds can control light effectively, are not so prone to accumutation
of dirt and can introduce some colour into the anvirenment (Figure 2.77).
The material and celour of either the blinds or the fabrice can create some
surprising colour effects, which reflect off walls or beds nearby {Figure
2.72). Venetian blinds can reflect extra light inta a room or onto a ceiling or
wall. Wooden blings can reflect a warmer caloured light inta the room and
might be useful for softening staff rooms or offices (Figure 2.78). In areas of
the hospital which have poor external views or low levels of available
daylight, the selection of window treatments ¢an affect the atmosphere
greatly (see section 3.1).

Curtains

Curtaing are a staple material in hospitals and found in most parts of the
buitding, They soften the environment visually and acoustically and in many
cases form the divisions of interior spaces, In wards, curtaing act as a wall
or boundary between patients, providing & cerain level of privacy. Care
should be taken 10 ensure that patients, stafl and visitors can appreciate
the textiles. When Ened, the curtains often have their lined side facing the
patient (Figure 2.79). This has proven unpopular and consideration should
be given 1o the use of fabrics which are reversible, woven or have some
degree of transiucency to allow light to filter through yet still retain some
privacy (Figure 2.80}. The designs of most woven fabrics have the definite
advantage of looking attractive from baoth sides,

The healthcare environment is still o some extent dominated by floral textile
designs (Figure 2,81). Whilst achleving a homaly feel for some patients, the
proferences of taenagers, children or men still need exploring judging from
comments received. Excellent examples of textile designs which work well
with the rest of a colour scheme in wards and dayrooms have been found
from manufacturers. This approach helps 10 create a fesling of coordinated
fabrics and décor that adds an air of maodernity, quality and good design to
the immediate environment seen ta be missing from seme hospital wards
{Figure 2.82). Generally, it has been found that people appreciate and have
come 10 expect a certain leve! of quality in design from environments
beyond the bare minimum. Calour ordination can tackle this gap easily and
have a marked effect on the ambience of an environment.

An interesting angl imaginative example of local innovation in curtain design
for a particular place is the curtain for a bedside found in a *home-from-
heme" birth unit {Figure 2.83). The sheer panel at the top of the curtain
allows natural light to filter through to the patient whilst maintairing a certain
lavel of privacy.
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Figura 2.72 Tha power of surface refiacted
colour to change wakl colour for examplie
from cofoured textiles {right} is aften
underestimated

Figure 2.73 A pleasant waiting area with
carelully arranged cornfortable seating can
help reduce stress and giva patients a fitile
privacy

oo d
Figura 2,74 The appearance, matenat ang
colour of seating in an entrance makes a
big impression an the people entering the
building

Figure 2,75 Cushions are seen as a
heerious extra that confirms both comfort
and care lor the visitor or waiting patient

Figure 2,77 Vartical blinds can infroduce
Figuro 2.76 Tha use of oiffarent textlies can  gome cofour and enhance the environment
filter light and preate a less harsh considerably especiafly if the views are
environment urban and not scenic

Flgure 2.80 Transtucent or woven curtains
can provide visual interest from both sides
withou! exciuding light

Figure 2.79 Fatisnts in bed are cfien
ipoking at curtain fning which does little to
hrighten up their immediate environment

Figure 2.83 Translucent panels at the top
of thase curtaing providas some fitered
light into a bed ares within a maternity unit
preserving privacy withou! excluding
daylight

Figure 2.82 New designs coordinating the
textiles at windows with sereens or curtaing
around the bed, as wall as bed linen, are
being daveloped ta creste environments of
quality
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Figure 2.81 Floral lextiles have deminaled
the hospital environment for many ysars
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design

For many years, colour design spacifications for hospitals followed a fairly
rigid set of guidelines. The overuse of certain colours has led to an
institutional feel at some of the older healthcare erwircnments. However,
some recommendations have been used wisaly, especially where clinically
imporiant. In terms of amblence, colour has been used to create pleasing
andl welcoming envirenments with an atmosphere of cheerfulness and a
faeling of calmnass and well-being, Colour has created “welcoming”,
“nomely” and "pleasurable” atmospheres, which were thought 10 ease the
stress of patiants. One way to do this is by the use of warmer colour tones
and a more traditicnal approach to developing colour schemas {Figure
2.84}

A way to assist the seleclion and implementation of colour design in
hospital environments is to look at good practice and current solutions.
Many excellent examples exist on the NHS Design Pertfolio web-site.
Tre Portfolio [2.28] reviews both lighting and colour usage in healthcare
anvironments, Colour has been used in four ways: creating ambience:;
identifying; architectural form anhancement; and decoration.

Colour is also associated with child-friendly atmospheres and was
axtensively used in children’s hespitals to create colouriul environments
{Figure 2.85). Birmingham Childran's Mospital describes its colour usaga as
“oredominantly white walls and ceilings which are complemented by
cccasional bold, bright colours, supperting and reinfercing the atmosphere
of cheerfulness sncountered throughout the hospital” [2.29].

In terms of idemtity, colour was used to identify 2 varlety of things including
different levels of tha hespital, different areas ang zones within the hospital
and routes for navigation and wayfinding.

Darenth Valley Hospital in Dartford, Kent {Figure 2.86), and the local secure
unit, 5t Bernard's Hospital in Ealing/Southall, Middlesaex, use a change of

Figura 2.84 Use of warm colour tones and
“old fashioned® decor to give a pleasant
“homely™ ambisnce in & patentially stressif
treatment waiting area

Figure 2.85 Colour in chifdren’s wards to
provide & cheerfl and uplfting environment
with appeal for younger peopls is more
wicely used today
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2. GOLOUR DESIGN AND INTERIORS

The Radiotherapy Simulator Suite, Churchill Hospital, Oxford, extends its
colour schame into the external elevations, providing & distinctive image for
the department within the hospital site.

In terms of decorative use of colour, examples of floor designs ¢an be
sean on tha NHS Design Portfolio wabsite (htto://www. nhsdasignportfolio.
nhsestates.gov.uk). Dawlish Community. Hospital commissioned one local
artist 1o advisa on colour schemes usad throughout the hospital. The same
artist also created a decorative floor design featured within the main
entrance.

Figura 2,88 A focus on colour for an
cutdoor loorng area providss a fively

The Tree House Children's Unit in Poplar Grove, Stockport, used & colour slayground

theme with particular emphasis on flooring {Figure 2.88), especially in the
cotridors and other communal spaces.

When using colour for decoration, Hove Polyclinic in Brighton was cautious,
using only eight colours inside the polyclinic, thus creating an unfussy
interior.

Generaly colour schemes used by a wide range of healthcare
establishments have been varied and specific to local or clinical neads,
Some trends and preferences have been observed but mostly colour
choices fall into fairly predictable patterns.

White, as has already been stated, is a firm favourite for obvious reasons.
But, as mentioned praviously, it is not good enough to be mentally
stimulating for longer stay patients. Blues, greens and yeliows have
dominated the hospital snvironment tor a long time because of fradition and
also their calming Influence (Figure 2.89) {2.7).

Figure 2.89 The colours blue, green and
‘yatiow of aif shades have dominated many
institutional environments including
heaithcare. Blues and greens ara calming,
and yelfow can provide brightness and
optimism within an interfor. However, an
imaginative sefection from these colour
groups would dispel the institutional avour

In the current round of audits, it has been seen that, generally, colour
schemes have been themed around "cocl”, "warm” and “neutral”. Cool
colours would be soft blues and greens to complement what was once
considered 1o be a typical complexion, fattering the appearance of those
types of patients. With today's multicultural environment, this is less useful.

colour for zone/area identification.

Howaever, these colours are cocl and refaxing and very suitable for
chronically ill patients. Blug is known to be a particularly {favourite calour
with people around the world and maybe the laast visually demanding or

of these schames: softar grey-blue fones,
pala-golds or light, dusky peacock-blues for
axample

Clevedon Hospital in Bristol (which employed user input in its design) and
Newhaven Downs Developments in Brighton vse colour for
navigation/wayfinding.

Gloucestsrshire Royal MHS Trust in Gloucester uses a palette of 12 wall
coleurs thal siretch across the entira spectrum with varying strength or
subtlety for the range of areas in a large acuts city hosphal for wayfinding.

Calour for asrchitectural form enhancement has been used in the Bristol
Royal Hospitat for Ghildren (Figure 2.87) where planes of colour were added
1o the external elevations to provide a distinctive image for the outside of
the building. Sun-bresksrs on the south and south-wastern elevations were
coloured on their underside giving vivid shades and vibrancy to the
building's exterior. The colours of the sun-breakers were derived from the
interior design where each level of the hospitat has its own golour identity,
Tha Bristol Royal Hospital for Children is one of the few designs 10 use user
input, but it is not clear if colour issues wera part of the user involvement.
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Figtire 2,86 Naw buildings can uss a8
change of cofour for zone and area
identification as seen on this enirance floar

Bristol Royal Chiidren's Hospital

disturbing colour that the interior designer has at their disposal (see sub-
section 'Colour praference’ in section 2.2).

Warmer colours, which include peachas, corals or pinks, were traditionally
recommended for convalescence and maternity wards. In smaller araas,
these colours helped create a more expansive environment, The ubiguitous
colour magnalla [2.2], so popular over the past 30 years, belongs to this
group. It has been popular for some very good reasons, including
rationalising of paint purchasing and stock control; the colour is very aasy
on the sye, provides instant mellowness and can warm up any environment
that is potentially grim. Thus, # has been successful in practice, it derided in
theory. A wider range of colours that can do the same job are availeble to
dasigners today.

Neutral colour schemes have become very popular in domestic interiors in
recent years with an expansion In the use of beiges, softer greys and off-
whites, Generally, this group is useful for making small interlors feel larger.
However, for long-stay patients in hospital, these neutral, subtle colour
schemes can be understimulating. But the use of greyed or shaded colours
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can be affsctive for areas that need to be calming or subdusd so that they
recade, providing environments with peaceful visual surfaces.

Datarmining the success of the final resull of a colour design scheme is
essential. Asking the users as part of a post-occupancy evaluation strategy
Is the only way o gauge whether the dasired result has been achieved. The
colour-palette development and inclusion of axisting materials is commonly
found te be tha biggest issue for many refurbishment projects.

Summary of Chapter 2

Colour design
Colour design for interiors covers all materfals and surfaces.

Caolour design cahnot In itself heal, but it can aid the healing process and
provide a sense of well-being.

Colour schemas should incorporate the finishes of appropriate existing
teaturss of the building.

Limit the colour palatta: a lot of differing colours may lead to visual
confusion and a feeling of unease.

Coordinate colours of all finishing materials (floors, walls, textiles and even
noticeboards) for colour harmony.

Provide visual intarest and distraction which becomes more esséntial for
long-stay patients, .

Do not overuse cne particular colour. Blua and white tend to be preferred
colours, but thelr overuse can lead to monotcnous depressing
enwironments,

Colour design and contrast for the visually impalred and elderly

Use cotour design and contrast in the environmeryt for the visually impaired
and older people to comply with the regquirernents of the Disability
Discrimination Act,

Help visually impaired and elderly patients by visually marking the changes
in floor grace or slope, limiting usage of extreme patterns, and using pale,

matt floor finishas,

Use contrasting colours far doors, their leading edges, door furniture and
frames. Colour contrast need not be yellow and black.

Consider coloured handrails attached to a wall at waist height, colour
contrast at dade-rail height and use colour-coding on floars,

Provide colour distinction between acjacent surfaces for anhanced visibility.
Improve the visibllity of architraves, door frames, skirting and doors by

colouring them differently, This will espectally help visually Impaired and
elderly patients.

6
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Colour design audit and colour scheme

Include existing material colours in the colour schemne to retain continuity in
a refurbishment. [f necessary, use spectrophotometer measurements.

guild the patette from the analysis of existing colours including building and
finishing materials,

Observe all lighting conditions that may affect the appearance of the final
colour of materials.

Pale colours should account for around 80% of the interior colour to reflect
available light. Strang colours are useful for accents but the effects may be
difficuit 1o predict,

It may be useful to use a story or theme i creats a colour scheme.

Colour Is associated with chid-friendly environments. The occasional use of
bold bright colours ¢an be effective.

Consider colaur for architectural form enhancement In external elevations
and shading devices.

GColour fundamentals

Colour controls light and reflected illuminance, so maximise this by using
light colours wherevar possible including exterior surfaces.

The change from day to night in terms of colour and fighting need to be
given soma thought when creating colour design and lighting schemes.

Colour matching should he done with care to avoid metamerism and
problems with oplical colour mixing.

Colour references and the pringiples of colour harmany are useful tocls for
the designer of a colour scheme.

Understanding the sffects of colour, background and refiected coloured
light &n the appearance and appraisal of skin-tone health is important.

Wayfinding and colour-coding

The informed use of colour can help people find their way around a
hospital. Signs can ba presented in differant colours for different parts of
the hespital, although the colours sheuld be chogen so that the signs are
readable. Small areas of colour {for example, in skirtings and cornices} can
highlight differant areas. Finally, farge areas (walis and flocrs) could be in
different colaurs in different parts of the hospital,

Zoning with colours can be preblermatic and requires a minimum number to
be really effactive.

Congistency is vital in the design and implementation of all elernents of
wayfinding.

Large areas of strong colour should be used cautiously and colour
blindness should always be taken into account when planning schemes.

h)
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Ditfarent tones or shades of the same colour should be avoided in coding,
for exampla light blue and dark blue. Psople can become confused if the
same words are used i.e blue. In maintenance and refurbishment, it is
impartant for limitect colours to be used, for the same reason that mistakes
are easily made.

Identity why, and for whom, the colour-coding will be of use. Coleur-coding
for patisnts and visitors should be sasy to comprehand with only a few
colours. Colour-coding for the benefit of hospital staff can be skghtly more
complicated; staif should preferably be briefed on the issus.

Calour-coding should not dominate the visual envircnment. Try to limit the
use of colour in a space (for example, on one wall of a corridor, instead of
the whole cerridor) or {o specific features such as signage.

Contrast is vital for legibility for all in signage. Clear spaces around or near
signage optimises recognition.

Caolour and materials

Choosing colours from the British Standards paletie might make
replacemant colours easier to specify during maintenance. Use hygienic,
wipe-clean surfaces and finishes.

Pale, hard flacring and wood effects help maximise available internal fight.
Warm colour {angs can provide & hamely atmosphers and should be
considered for bed-linens.

window treatmenis have an enormous influence on the quality of light that
penetrates the interior of a bullding.
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3. Lighting and daylighting

Lighting is of critical importance in hospitals. An adequate level of fighting is
essential if @ven basic tasks are to be carred out [3.1]. Lighting aiso has an
important impact on running costs, with substaniial savings being possible
if enargy-efficient, effectively controlled lamps and luminaires are installad,
with maintenance being considerad at the design stage.

But good fighting can and should be much more than this, Carefully
designed lighting can transform the appearance of a space (3.2], making it
attractive, welcoming and either restful or stimulating depending on the
sffect created, It can enhance the architectural appearance of the space
and contribute to orientation and wayfinding.

Both daylight and glectric light play 2 part here. In this chapter, daylight is
considered first becausa it needs o be addressed at the initial buitding
design stage.

3.1 Daylighting

Windows and davlight give a building a variety and interest that can rarely
be achieved in any other way [3.3]. In surveys [3.4], people are
ovarwhalmingly positive to the infroduction of windows in buildings. There
arn three main benefits;

» Contact with the outside warld, especially a view cut.

= Light from the sky, which people tend to prefer to electric lighting in
mast sftuations.

» Sunlight, which is seen as therapeutic and invigorating.

Of course, windows have other non-visual benefits, such as fresh air. Where
wingiows are provided, it is important that they are properly maintained:
winciows that are stuck cause unpleasant draughts; and where solar
shading Is tlamaged or missing they will be less well received.

View out

View out is particufarly important for people in hospitals (staft and visitors
as well as patients). It reduces feslings of isolation and claustrophabia (3.5].
it provides contact with the cutside world and can add interest o the
envirgnment, particularly if things are happening cutdoors. A view can also
help peopls, particularly visitors, find thelr way around the hospital.

This contact with the outside may help patients recover more quickly.
Wilson [3.6] found that twice as many patients in a windowless critical care
ward developed post-cperative deliriurn compared to a similar ward with
windows. Keep [3.5] has found similar results. View out, rather than
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daylight, may be the most significant tactor: Ulrich [3.7] found patients in a
ward that had a view of trees recovered more quickly than those with a
view of a brick wall.

The British Standard Code of Practice for daylighting [3.3] recommends that
g vigw out of docrs should be providoed regardless of its guality”, However,

‘most peocple prefer a view of a natural scene with trees, plants and grass

and open space.

Windows shouid be large enough 1o provide a reasonable view, Window
araas below 20% of the external wall are unlikely to give a salisfactory view.
Above 0% area, however, people are 'argely satisfied [3.8, 3.9].

The most satisfying views include thres layers: the immediate foreground,

buildings or trees opposite, and some view of the sky [3.10]. This will vary

with the eye level of the cccupants. Figure 3.1 ireproduced from HTM 55

[2.11]) gives typical lavels and an “ideal viewing zone” where there are

occupants of each tyos (for example, in wards). n these situations, it is

important that the window-sill is low enough to allow & view out 0

recumbent patients, and especially to childran if they are likely to use the ]
space. The ideal viewing zone may vary with external obsatruction; where tall i
buildings are nearby, for example in courtyards, a higher window head is [

preferred to allow occupants some view of the sky and to let more daylight

come in. i

Where a space cannot be day-it, special consideration should go to Figure 3.1 Typical rangas of eye levels for
occupants (o nght of window) and the
ideal viewing zone for all occupants (fo fefl
of window) [2.11)

providing an aftractively lit area with interesting internal views (for example,
across an atrium) [3.3]. Small rooms with no view out or contact with the
outside can ba very claustrophobic [3.12].

Privacy is an important issue in many hospitat interiors. Where the need for
privacy may vary, for examgle in wards or consulting rooms, it is better to
provide adjustable blinds or curtains rather than difusing glazing. Diffuging
glazing s more appropriate in toilsts or bathrooms whera there is always a
need for privacy {Figure 3.2} '

Light from the sky

Light fram-the sky is parlicularly important in hospitals. It gives excellent
colour rendering [3,13], making many clinical tasks sasier. 1 can also give
significant energy savings by displacing the need for electric lighting [3.14].
The diurnal variation In daylight can help patients {particularty those who are
in hospital for a long time) maintain their body clocks [3.15]. Daylight is also
constantly changing as the sun moves round the sky and as clouds form
and move about. This short-term variation gives variety and interest [3.16].
A Iack of windows gives a constant environment, which is potentially boring
and depressing [3.12]

Tc make the moest of the daylight entering a building, the fellowing

i Figure 3.2 Gk i
strategies are nesded: igure 3.2 Glass blocks can provide

natural lighting while maintaining privacy
= Appropriate control of slectric lighting is essential [3.14), so that

lighting can be switchad off or dimmed when daylight is sufficient

(sectlon 3.2 gives details). Controls should be zoned according to

how much daylight is availabla,

« Choose shading devices and glazing so that daylight can still be
admitted where possible (see below).
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» Zone spaces so that activities which da not require daylight are
located in the non-day-lit core, lgaving other areas 1o be attractively
day-lit. .

» The distribution of light needs to be considered. Some hospitals have
large areas of roof glazing concenirated in & few areas; this can
cause localised overheating and make neighbiouring araas lock 7 s
gloomy in comparison, But a smailer roofight at the back of a Figure 3.3 Use of a rooflight to the rear of

predominantly side-lit space can help balance the fighting distribution & fospitel ward providss additional ighting
{3.17] (Figure 3.3). and improvas the distribution of ight

Current design guidance on daylight is contained in BS 8208 Part 2 [3.9]
and the CIBSE Lighting Guide: 'Daylighling and window design’ (3.10], For
day-lit spaces, they racommand the following!

a. There should be enough daylight in the space, quantified by the
average dayiight factar DF, A DF of at least 2% is nesded for & space
to appear day-lit, and at least 3% is recommended for most hospital
spaces. However, areas with a OF much greater than 5% may be
overglazed. Secticn 5.4 explains how 1o calculate DF, it depends on
the area of glazing, on whether it is unobstructed and on the type of
g!azmg. Tinted qlaz:ngs often have much lower trangmittances and Figuie 3.4 Arsas which cannol receive
give poorer daylight levels. A US study [3.1@] has shown that when diract fight from the sky wil fend! to fock
{ransmiitance falls below 30-35%, pecple find the view out locks dul  giaomy. Tals underground car park
and gloony. Highly coloured glazings may affect clinical judgments, sntrance lo an NHS hospital is an unfrfandly
aspecially whers some areas are lit by electric light and others by light  start to & hospital visit
through the coloured glass. The daylight in a room also depends on
how clean the windows are, Maintenance needs consiceration,
especially for roof lights and high level windows {safe access is a S
requirerment of the Construction (Design and Management)

Regulations},

. The space should not be too deep. In a deep space, the interior wil
tend to look gloomy in comparison with the brightly lit perimeter
13.10]. In a typical side-lit hospital space, areas over six to seven
meatres from the perireter (more if the window head is unusually high)
will tand to lock gloomy unless supplementary fighting is pravided
(Figure 3.4).

o

Figure 3.5 Daylight penetration in rooms Off
courtyards

Each part of the working plane should receive diract shy fight (Figure 3.5).
Large obstructions outside will hinder this. This is a particular problem in
courtyards {3.16). The depth of the room that can be satistactorily day-lit
will vary with fleor tevel. Mear the ground, daylight will not penetrate far
untess the window head is raised. Some improvement can be obtained if
the courtyard surfaces are light in colour (Figure 3.6).

Interna obstructions like equipment and bad curlains can also affect the
distribution of light {Figure 2.83).

Glare from the sky can be recuced if the window wall is light in calour,
Splayed reveals can alse help (3.17] (Figure 3.7).

Sunlight 2,
Cpinions can be divided about sunlight. Longmore and Neeman [3.20] Figurs 2.6 Even if cou rtyas are intemal
found that 81% of hospital patients questioned thought sunlight was a and do ot receiva much fight, they can

pleasure, while 62% of staff thought it was a nulsance. Patients like sunlighl  ghve a view out and contact with the
outside, particularly if plenting i provided
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hecause it gives light and warmth, and is seen as having a therapeutic
effect; there is some evidence for this [3.21).

For many hospital areas, therefore, the appropriate strategy is to provide
access to not only sunlight, but also adjustable shading [3.22] to control
ovarheating and glare,

Access to sunlight will depend en window orientation and on
ovarshadowing by cbstructions. In general, spaces lit solely by windows
fagcing within 45 degrees of due north will be perceived as poorly sunlit.
Windows within 90 degrees of due north are also ikely to give little sun if
there are significant obstructions to the south [3,19],

For many low-dependency hospital spaces, curtaing are the common
shading option. Metallised fabrics are available which can reflect extra sclar
heat to the exterior and provide some extra insulation at night. For
maximum daylight, it should be possible to pull the curtains fully back so
they do net obstruct the glazing [3.17] (Figure 2.76).

Louvred blinds give better control of sunlight; often the blind can be
adjusted to block sun but permit some view out. They are harder to keep Figure 3.7 Spiayed reveals surrounding

clean, but provide good glare control, especially in non-clinical areas (Figure windows can control sk)" glare by reducing
2.78) the contrast between window and wall

The mest hygienic option is to use mid-pane blinds in a sealed double-
glazing unit. Mid-pane shading also rejects more solar gain than an
equivalent interior blind [3.22]. '

In spaces with significant window area, extra shading may be required to
prevent overhaeating in summer. Horizontal shading above the window, such
as awnings, overhangs or canopies, can block high-angle summer sun
while allowing winter sun and a view out [3.22], High performance glazing is
ncw available which can give reduced sofar transmittance with a higher
daylight transmittance.

Sunlight in outdcor spaces around the hospital is also valued, both for
sitting out and to giva pleasant views from inside. Asked if they would
prefer a pleasant sun-lit view with no indoor sun rather than indoor sunshine
with an unpleasant view, 50% of patients opted for the view {3.20].
GCourtyards, particularly deep ones, are generally poorly sun-lit unless they
ara opened out to the south [3.13].

3.2 Electric lighting

Lighting design [3.23, 3.24| covers a range of issues (Figure 3.8):

[Tut bhmistos ]

*» Task illumination: being able to see to move around safely and carry [ Loz dppmmres |
out tasks which may be simple cr complex, (At tnmgrmiies | @

* Lighting appearance: providing a good-quality visual envirenmant, T

[Levwer et |

+ Architectural integration with the design and the physical elemenis of .
the building, and particutarly with daylight where it is available,

Figure 3.8 The companents of Kghting

+ Energy efficiency: including the spacification of apprapriate lighting design

controls as well as efficient iamps and luminaires.

+ Lighting maintenance.
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+ Lighting costs, not just the capital cost of the installation but the
running costs over its lite,

The importance of each of the elements will vary, as will the solutions,
depending on the particular application. For example, the requirements for
a reception desk in an entrance area will be different from that of a nurse’s
station in a ward complex. It is essential for the designer t¢ have a clear
vhderstanding of what goes on in each of the spaces for which the lighting
is being designed. Chapter 4 gives mera detalls.

Tha quality of the visual environment has a positive effect on the cccupant’s
fesling of well-being and in the case of hospitals and healthcare buildings
this can affect staff performance and patient recovery,

For exampta, harsh lighting has been identifiad as one of a series of
strgssors that can lead to spisodes of delirium in a critical care unit [3.25].
In the necnatal ward, appropriate fighting can result in improved
developmeant [3.26], davelocpment of sleep patterns [3.27] and reduced
retinal damage [3.28]. The elderly and partially sighted particularly benefit
from good quality, low-glara fighting [3.29, 3.30).

Task Hlumination

In planning fighting for tasks {Figure 3.9}, the first issue is 10 understand the
natura of the tasks and to some extant the visual ability of the people
concernad. For example, If the task ig critical in terms of accuracy [3.1} and
perhaps the detail is small, such as when applying stitches to an open
wound, then lighting will need tc be a1 a higher level, or illuminance, than
for a less visually critical task such as moving géguipment arcund the ward.
Also if lighting is o enable patients to read and the patients are elderly with

Figura 3.9 Different tasks require different
urminances from general amblent fighting
(lop} to focused task lighting at a
perhaps poor sight, then a higher level of illuminance will usually be workstation (ebove)

necessary than if the patients are tesnagers. For the actual amount of
lluminance required, see the recommendations given by CIBSE (3.1, 3,31],
The following table indicatas typical values. A range of values is shown 1o
indicate that the pariicular situation needs to be considered, which will
affect the actual value selected. Also 10 achieve the higher values, local task
lights might be a good sclution, rather than a high value of unifarm
fluminance,

Task description Tluminance {lux}
Circulation areas (corridors night - day) 50-150

Reading (casual - critical) 200-500
Examination/treatmsnt {minor — critical) 500-750

It must be stressed that recommended illuminance values apply only to the
task area and not necessarily 1o the whole room unless the task is carried
cut anywhere in the room. There can be visual benefits to highlighting the
task as it helps the person to focus on the wark and improves visibility
{Figure 3.8). Also there will be energy-saving benefits by not lighting the I

whola room to the same level unless absolutely necessary. But the designer  FAgure 3,10 In wards, good cofour

must decide on what is required. rendering s vital to avoid errors in
judgemaent of patient health

Catour representation (Figure 3.10) is anoiher'imponant issue in task
lighting. In virtually all nospital situations, it is essential to be able to see
surface and chject cotours accurately to avoid errors [3.32]. To enable this,
the lamps used must be able to render colours accurately; and where

43



" high technolagy and critical tasks, some of which can have life or death

Liwa (NG AND woluwn ~OR HOSF. AL wearal

reflacted light contributes to the task llumination, strong saturated colour
surfaces must ba avoided. The colour-rendering quality of a lamp is
described by its CIE general colour-rendering index 13.1], usually described
by tha term Ra. The Ra scale has a maximum of 100 and for most hospital
tasks a minimum value of B0 should be used, but where the task is
particularly colour-critical, 2 minimum of 90 will be required. In theory, in
areas whare colour rendition is not critical, then lower values could be used,
but experience has shown that where different coloured lamps are used in
different situaticns, it is likely that they will be mixed up during maintenance.

Disability and discomfort glare [3.1] are potential problems and need 1o be
avoided lo‘ensure goqd perfprrnanco. Disabiiity glare '\g w|l1ere thgra Isa " Figwe 311 Inthis day-u énrranc, high
source of light, seen either directly or by rellection, which is 80 bright that it oy syspendsd fiuorescent Attings brighten
makes seeing the task impossible. Usually this can be avoided by screening  the celing on duil days. Thelr ceol colour
all bare tamps from normal directions of view and ensuring that any bright complaments that of dapfight, contrasting
reflscted images ar also cutside the norma! dirsction of view. Discomfort  With the casiac warmear coloured s i
glare is similar although the ofiending source is at a lower brightness but the adjacent wafling area

stil enough 1o cause annoyance and a reduced performance. Reflected
glare can be a particular problern for computer or other screen-based
users. However, modern screens usuglly have a ditfusing surface thal helps
to minimise the prablem. Problems of glare ara not just the preblem of
electric lighting, but also daylight and particularly sunlight {see sub-section
'Sunlight’ at the end of section 3.1).

i - i

Lighting appearance

The lighting of hospital tasks is important as is the Iit appearance of the Flgure 3.12 Lighting complements colour

interior, There can be a conflict of requirerments. ne hand, ther design in this reception area, Tha
a nts. On the one hand, thewe are o ing righiights both the fight wood

. -~ , . N ’ fooring and the biue background to the
implications. This suggests a crisp high-tech appearance, which will desk. In the corridor area, Hitings with a

stimulale staif to a high level of performance. But on the cther hand, the witler spread of Hght provide enough fight
patients, paricularly as they recover, may require a softer approach to wails
bordering on a demestic impression,

This same sort of conflict is shown in entranca and reception argas, The
patient cr visitor arrives wanting reassurance aboul the quality and care
iavel of the hospital,

This can be demonstrated by the quality of the interior design, which
includes the way the space Is lit. But they alsc need to have clear direction
to the raception desk, perhaps by making it the brighiest part of the scene;
here they are welcemed and directed to where they need ta go next. If the
lighting scheme is waelt designad, some of the apprenensions wil be
alleviated, Also if they have to wait in an unappealing space where the
lighting has a functional appearance, they may become agitated and
restless — a state unhslpful for & madical consultation ar examination.

Some research has been deone in this arga [3.33] which shows that
occupants ke a room to have a measure of "visual fightness”. But they alsc
like measures of light and shade to provide "visual interest”. The degree of
these slements is determined by the use of the space. For example, you
would not expect the same lightness and degree of light and shade for a
sophisticated restaurant as a staff canteen. Research has alsc shown that
lighting appearance is mainty determined by the brightness pattern of
surfaces and objects in tha most common area of view, This is the zone
occupied by pecple's sight as they lock horizontally. This includes walls and
furniture but in large spaces, or wards where patients are lying down, this

Figura 3,13 Downlighting can be cosy and
informai, but can lead to gloomy spaces
with not enough light on walfs and ceifings.
Hera extra wall ighting has been provided
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will also inciude the cailing [3.33]. Spaces with litle fight on the walls and
ceiling will look gloomy.

To achiave & sense of lightness, it will be necessary to ensure thal some
walis receive some direct light — but not all walls, otherwise there will be no
impression of light and shade and the space wil appear bland and
unappealing. As a guide, the average vartical iluminance within the nermal
horizontal signt-band needs to be about half of the task illuminance 13.33].
An important issue in designing for lighting appearance is to provide a
pattern of light that relates to the architecture and application of the room in
a meaningiut way. The tight pattern does not need to be cbwious, but a
natural element of the cverall impression, One aspect of fightness is that it
is not just the role of the lighting but also of the reflectance of the surface or
object — it will be impossible to make a room that is decorated in a low
reflectance colour appear fight. This does not mean that you cannot use
low reflectance colours, but they will need to ba used sparingly if a ight
appearance is required.

A further element of lighting appearance is concerngd with the calour
appearance of the light. Electric lamps, particularly fiuorascant larmps, come
in & range of different celours, ranging from those that give a coo! Lo those
that give a warm appearance — this is dascribed by a lamp’s “correlated
colour temperature” (CCT) [3.1] and is measured in degrees Kelvin )

On balance, since most areas of hospitals have daylight at some time, it is
preferable to use a lamp colour that blends reasonably well with daylight
but does not appear toe ¢ool at night. For this, a lamp with a CCT of
4000 K is racommended [3.1].

It is impossible to categorise in detail this elerment of fighting design
bacause of the number of variables, which makes it important to
commission an experienced lighting designer. However, Figures 3.11-3.14
indicate the general approach.

Architectural integration

This will inchude the following:

+ Style of the lighting equipment with respect to the architecture {Figure
3.15).

* Meaningfulness of the light pattern with respect to the architecture,
» Physicat integration of tha lighting equipment with the building fabric.
« Integration of the electrical wiring, including controls.

+ {Intagration of the electric lighting with daylighting.

Congidering the style of the equipment is falrly obvious but this may be
overlooked if the selection is left to the electrical contractor, who will often
lean towards a functional sclution. But equally, there can be problems if
style ia allowed to override performance; the equipment may look right, but
will it perform as required? Both considerations are impertant, and a
balance between the two is essential,

Equally, the light pattern produced by the lumingires must be meaningful
[3.34] {Figure 3,16). For example, io direct a beam of light at a bare wall is
meaningless, but to direct light at a picture, or some ather object that
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Figure 3.14 Lighting under the cupboards
gives excelfent glare-free task fighting in this
drug-dispensing area. The standard cefling
lighting would not have hean sufficient on
its own, as the light to the fask would have
been shiefded by tha staff themseives

Figure 3.15 Selection and style of lighting
needs to preserve and integrate with the
character of the bullding

Figura 3,16 Scallop of light preduced by a
downlight, Here the placement of the
picture complemeants the pattern of light,
meking it mora meaningful
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deservas attention, has purpose. Alternatively, if a line of downlighters were
positioned close to a wall producing a scalloped pattern, then there would
be meaning as fong as the scallops were symmetrical and particularly if the
wall had a textured surface. Sometimes it will be necessary for the architect
to provide a reason for introducing a variation in illuminance, such as a
changs in floor or celling level.

It may also be nacessary to introduce an architectural feature to incerporate
goncealed lighting such as a cornice or pelmet. The best solutions will be
those devised jointly by the architect and lighting designer.

The physical integration of lighting equipment means considering things
such as suspended csilings and whether celling-recessed luminaires wil
conilict with other services like ductwork. The same applies io controls
such as switches ang dimmers, Early planning of where eguipment should
be sited and how it will be instalied, as well as providing detailed
instructions, will avoid problems later. Anather consideration is whether
walls are likely to be moved within the life of the buitding — if so then wire-
less controls might be considerad,

Integration of electric light with daylight is essential for aptimum energy
efficiency. This will mean assessing the daylighting performance and
ensuring that slactric lights can be controlled to complement daylight as
and when raquired in a user-friendly way.

The overriding purpose of integration is to make lighting & part of the
architecture and not & service fitted to the building after it is completed.
Generally, the lighting installation should not be obvious but a part of the
overall design.

Energy efficlency

Energy sfficiency has a direct influence on running costs. But there is a
second and more important aspact 1o energy efficiency and that is aiding
the reduced use of electricity, which contributes to global warming and
climate change. For these reasons, the Government has asked for a 15%
reduction in hosplial primary snergy consumption by 2010, plus target
energy uses of 35-55 GJ/100 m? in new facilties and 55-85 GJ/100 m? in
existing onas. Lighting forms an important part of this. For example, 2
recent survey by a lighting manufacturer (3.35] estimated that if all the T12
fluorescent tubes in a large hospitat were converted to T8, an annual energy
saving of £27,000 could be realised; a substantial saving with just one
measure. An estimate based on Building Research Establishment (BRE}
data suggests that national savings of 80 GWh/yr, worth roughly £4 million
annually, could be achieved by ancther simple measure, replacing tungsten
lighting with compact flucrescent lamps in hospitals. A further 70 GWh/yr
(3.5 million) could be saved by the cost-effective deployment of suitable
lighting controls.

Energy efficlency in lighting is measured in terms of the light provided and
Ihe enargy it consumes, The light provided by a lamp is measured In
lumens, the basic measurament unit of light. The energy it consumes is
measurad in watts, which includes not just the famp wattage, but the
snergy constumed by any anciltary Circuitry that is necessary to operale the
lamp, for example a fluorescent lamp ballast. A lamp's energy-afficiency
rating, or efficacy, is described in lumens per watt. But this only describes
the lamp, whereas the efficiency of alight fitting, or luminaire, is also
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important. This is usually defined in terms of a luminalre's “light output ratic”
(LORY) {Figura 3,17). This is the proportion of the lamp's light output that
gmerges from the luminaire in the directions requirad and is expressed as 2
decimal, Therafcre, the efficlency rating of & luminaire is a gombinaticn of
the lamp's efficacy and the juminaire’s LOR. Lighting squipment efliciency is
descriped in more detail in the ‘Code for Lighting’ [3.1].

lamp iumens
T

Most hospital applications wil use fhuorescent lamps of aither the inear or / / l \' \
compact versions (CFL). Lamp celour performance has already bean

discussed, bul for energy efficiency, insar flucrescent lamps of either 26 or lamp lumens x LOR

18 mm tube diameter, rather than the now outdated 38 mm, should be Figure 3,17 The fight output ratio of a
used. luminaive is the fight flux that comes out of

the furmingire divided by the lamp fiux
Also the tamp ballast needs to be of the low enargy consumption type with
a CELMA rating of efther A, B or C: this is marked on the casing. The
CELMA rating supports the Energy Etficiency (Ballasts for Fluorescent
Lighting) Regulations 2001 13.38}, which labels ballasts in terms of their
energy consumption — A is the most efficient and C the least efficiont.

Many modern lamp ballasts use glectronic cirouitry for improved energy
efficiency, but thay also often operate at high frequency which means that
tamp fligker is very much reduced. This makes them much more
comiortable for people who are sensitive to this effect [3.37]. Conventional
low fraquency flucrescent lighting may cause hum in some hearing aids,
and this effect is reduced with high frequency lighting {3.38]. Also it can
provide lamp-dimming fagilities, which can be a useful faciity in hospitals
bearing In mind day-and-night operation. An important consideration with
anciliary electronic equipment in hospitals is that it does not interfers with
the operation of medical equipment [3.39]. This must be checked with
squipment manufaciurers before the commitment to spesify.

Using energy-efficient lighting equipment is an obvious aim but i mest be
halanced by viszal performance requirements, It also means only appkying
the lighting required for both the task and appearance, which does not
mean flooding the whole areas of a hospital space with light that is
unnacessary. The lighting installation needs to be designed to not only
provide the lighting required, but also controt it 1o the bast effect (3.40].
Examples of this are switching lighting off when there Is sufficient daylight or
when raoms, or areas, are not occupled such as toilets and bathrooms.
This will require the lighting circuits to ba planned with this in mind, For
example, zoning lighting Clreuits relative to the windows so that thoss
nearast the window can be switched off while those furthest from the
windows can be left on as necessary. Posilioning and labelling of switches
can help with this but in some cases auternatic controls might be
appropriate; however, for hospitals the designer must be sure that these will
not Intarfere with the hospital's operation. The designer may like to seek
axpert advice on this complicated aspect of design; some guidancs is given
in Chapter 4. In addition, an Agtion Energy publicaticn 'Energy efficiency in
lighting’, which gives an overview ot energy-efficisnt lighting, provides useful
additional information [3.41].

Lighting anargy-efficiency measures are now included as part of the
Building Regulations Part L and designers and users nead to be aware of
this and consult the relevant documents [3.42-3.44],
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Lighting maintenance

If a lighting installation 1s not properly maintainad, it will deteriorate to the
point where It ceases to provide the visual conditions requirsd (Figure 3.18).
Dirt build-up on the light-emitting and transmitting surfaces of a luminaire
wil mean that tight is obstructed and it will cease to perform as intended:
thus, energy and money will be wasted. Depreciation of the lamp can also
oceur, particularly with fluorescent lamps [3.1). Although the lamp remains
Iit, its fight outpul may deteriorate ic below acceptable fevels. i the
instaltation is not maintained properly by ensuring that failed lamps are
replaced promptly by the correct type and colour, of that damaged or
detective luminaires are repaired or replaced, then the whole appearance
will be one of neglect which could affect the performance of the
depariment.

But lighting maintenance does not only apply {o the electric lighting
installation; it also applies to the cleankingss of the internal bullding surfaces,
since in most lighting siiuations they will act as light reflectors. If they
hecome dirty and lose their original reflectance value, some of the reflected
light will be lost. Alse. a poor level of decoration maintenance is likely to
suggest a poor levet of care and could have an effect on performance.

All lighting etuipment will nead to be cleaned regutarly and at 'east once &
year, but in some cases for purpoases of hygiene this may need 1o be more
frequent. To enable this to happen with the minimum of difficulty, it shoutd
be possible to-reach the lighting equipment easily and safely with whataver
equipment is necessary, But this must be considered at the design stage —
too often luminaires are positioned in locations that are difficult to access
and hence they are not maintained, If it is necessary to position a luminaire
in a location that is difficult to reach, consider extra long-life lamps and
totally enclosed luminaires.

The hospital will need to be advised about a maintenancs pregrammae,
which should be supplied by the designer. They will need advice about
lamp replacement and whether lamps should be replaced as they fail or
whether there should be a group tamp replacement programme. Group
replacement [3.1] can bo a cost-effective approach whers there are a large
number of similar fittings. It can reduce labowr costs and be carrled out,
along with cleaning, at a ime to minimise potential disruption to hospital
staff and patients.

It snsures thal lamps that have depreciated to beyend their useful working
life are replaced with new ones. In any case, the hospital will also need to
be advised about stocking replacement lamps and any ather replacement
cormponents and suppliers.

Lamps need to be disposed of with care, aither to landiili sites or be
racycled (not incinerated). Large guantities of fluorescent or other mercury
larmps should be sent ta specially licensed landflli sites or be recycled
{3.45].

Windows and blinds will also need cleaning wilh a regufarity o be

detern’jined by the cleanfiness of the area. Proper safety procedures for this
process will need to be ensured.
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Figure 3,18 Light output variation avar tima
as luminaires are cleanead and lamps
replaced
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Lighting costs

Like any other hospitat building services, lighting has costs attached 1o it.
They must be saen in context. The total capital cost of the electric lighting
installation will be tiny compared with the cost of other building services
and even smaller when compared with the total cast of the building. But
unfortunately, lighting equipment is installad towards the end of a building
orogramme when cost savings are often being sought. Pregsure should be
avoided to reduce the cuality of the installation,

If the quality of the lighting installation is reduced, this could have
detrimental effects on the operating costs, The life of a lighting instaliation
will be ten years at least and often much langer. Therefore, if the installation
uses more energy than it neads, because of less than ideal equipment, the
running costs will be high. This will usually cancel out the apparent savings
made through reduced equipment costs. The same thing applies to a costly
maintenance programme, gither through poor equipment that has a short
fifa or through the nead for complicated or difficult maintenance work. This
means that the costs must be assessed through a life-cycle costing
investigation [3.46]. It is important to adopt such an overall approach even
when capital and operating costs are borne by two different crganisations
or bucigets.

The remaining issue fo ba considered regarding lighting costs is that if good
lighting is nol provided then the staff will not be able to perform accurately
and efficiently. Also if the quality of the imternal environment is compramised
through poor lighting, the recovery rate of patients could get worse. Both of
these will be considerably mare costly than the lighting - hence the
necessity for a balanced approach where all the elements are congidered.

Summary of Chapter 3

Daylighting

Choose window positions and dimensicns to give a good view out
wharever possible.

Size windows to pravide encugh light from the sky.

Choose appropriats shading devices so that patients and visitors can enjoy
sunlight without excessive sofar gain and glare:

Task lighting
Examing the particular task regulrements.

Provide appropriate task Hluminances for the task and the peoplke carrying it
out.

Use lamps with an appropriate colour-rendering property.

Avoid digabiiity and discomfort glare from bath slectric light and daylight,

49



ATING AR - FOR HOY GH

Lighting appearance

Aim for an appearance of “visual lightness”.

Design for a pattern of light and shade to give “visual interest™. Choose a
meaningful pattern of light appropriate to the architecture and the

application.

Consider the colour appearance of the electric light (typically a CCT =
4000 K.

Lighting integration

Consider the appearance of lighting eguipment refative to the architectural
style.

Consider the installation of lighting equipiment relative to the form and fabric
of tha building.

Ensure electric lighting can complement daylight as required.

Energy efficiency
Choaose energy-efficient lamps and luminaires.

Consider use of task lighting and an appropriate distribution of illuminance
to reduce wasted light.

Reduce hours of lighting use by taking account of daylight and occupancy
using suitable lighting controls,

Ensure compliance with Building Regulations with respect to energy
efficiency.

Lighting maintenance

Set a regular schedule of cleaning lamps, luminaires and room surfaces for
lighting performance and hygiene.

Ensure safe and easy accessibility of luminaires, windows and blinds,
Stock replacement equipment.

Develop a maintenance schedule including bulk relamping where
appropriate,

Lighting costs

Use a balanced approach, combining capital and operating costs, over the
expected life of the installation:,

Capital costs cover lighting equipment, incfuding controls, instaflation and
commissioning.

Operating costs include energy and maintenance.
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4, Hospital environment

4.1 Intreduction

Different areas of the hospilal will have a wide varlety of colour and lighting
requirements. This chapter divides hospital areas into three generic typses:
general areas, circulation areas and care areas.

General (public) areas congist of entrances, reception area, lobbies {and
atria) and waiting areas, wilh their associated tacilities. A hospital entrance
is whera the user first interacts with the building. It needs tc ba visiple from

outer approach paths and accessible to all. In lobbies, patients and visitors  Aigure 4.1 General, entrance and reception
obtain the information they need about whare to go and how 1o get there,  areas shauid be well-iit, with signage thal is

A well-it and relatively spacious lobby area, with a visible and accessible sasy to read &l a distarce and designad to
avoid confusion in wayfinding

recaption space, is important, Waiting faciliies in these areas should
provide a relaxing and calming ambience for patients ang visitors who may
bae under stress. Facilities would typically include public telephonas, toilets,
retail putlets and restaurants or cafeterias (Figure 4.1).

Circulation areas Include corridors, lifts, staircases and escalators, They are
ihe intermediate spaces linking specific areas in a hospital to each other. It
is important o have clarity of diraction and endugh visua! interest in these
areas o ease the stress of wayfinding (Figure 4.2},

Care areas {wards) include bedded areas, ward circulation argas, nurses’
stalions, day rooms, toilets and staff rooms. Wards are where patients are
being looked after during thelr stay In a hospital. Wards should be
reassuring; & feeling of excellence of medical care combined with physical
and emotional comfort ang an amblance that provides e feeling of warmth
and refaxation are important 1o enhance the well-being of patiants (Figure
4.3}

Figure 4.2 Circuiation areas and corrido

should direct people and give some visual
cues to easa the stress of waylinding

Specialist madical areas {trealment rooms, consuiting reoms, operating
theatres, laboratories, mortuaries, ophthalmological departments and
radiography rooms) are not covered by this guide, nar is the specialist
medical lighting used in wards. Lighting guidance for thesae araas is given in
the CIBSE quide {4.13.

4.2 General {public) areas

Entrance areas

This is where the journeys of patients, visitors and staff in the hospltal
typically start and end; the first and last impression is created here. A high
quality anvironment wilt instit confidence, giving an impression of quality of

care {Figure 4.4) (see also sub-section "Wayfinging' in section 2.3). Figure 4.3 Care areas and waros shouid
reflect o some extent the comforts of the
home with the reassurance of medical
axcellence

¢
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LIGHTING AND GOLOUR FOR HOGPITAL DESIGN

Currant trends in new building for the healthcare sector make the entrance
canopy an important statement, so both colour and lighting play a key role
in signposting or landmarking this area with the appropriate NHS badging
{Figure 4.5).

Modern building trends favour the use of glass and siee!. Thase materials
can cause problems because of glare and reflections; worse still, visually
impaired people may not reafise a glazed surface is thera. Glazed surfaces
nead to be visibla from outer-approach paths, usable openings or dobr
handles being sufficiently identified by coloured or marked adges, or
manifestations. This is espacially important if attomatic doors are installed
to maka the building accessible o all {Figure 4.6). Glare from steel can be
less troublesome if coated or used with a brushed or pitted surface [2.20]

The inside of the entrance area neads to fulfil many functions. The main
raquirernents are:

« As a re-orientation space for arriving and departing patlents and
vigitors,

« A visible reception and information point.
« A minimum of essential directional information,
« A high standard of finish (Figure 4.7).

« \Wall-organised and uncluttered {Figure 4.8},

A light and spacious atmosphere.

* Obvious cues for wayfinding.

The entrance can also play an important part in helping alleviate the fears
and anxiety that children feel on entering hospitals (Figure 1.8).

“When you approach the main entrance it looks like you're coming to some
really good sclence museum, It's got kites and different colourad flags on
the canopy, and seagulls and a putfin. The entrance gives the impression
that it's going to be a fun time, Weli, maybe not fun, but #'s certainly nat
going to be a horrible experience.” [A 13-year-old patient about Cerbyshire
Children's Hospital]

The locations of stairs, lifts or escalators also need to be clearly visible and
recognisable from the main visilor and patient enfrances in multi-level
puildings {Figure 4.9).

Lighting

flluminance lavels in foyers should be caredully graduated. Near to the
antrance, light levels nead to be high so that the foyer locks welcoming
from the outside and so that peopls can adapt on entering from the bright
outdoors [4.2] (Figure 4.10). Different lighting levels can also be a guide to
pinpoint main rouies from the entrance to other areas or facilities.

wall washing can make the foyer look bright and cheerful; avoid too much
downlighting since the aim is to light vertical surfaces including signs and
people's faces. Where the foyer may be continuously fit, use enargy-eflicient
fluorascent or discharge sources. At night, lower iluminances are needed to
make the foyer cheerful, so lighting controls should be provided with
dimming, step-switching or programmable scene-setting {Figura 4.11}.
Emergency-axit lighling is also required.

3.

Figure 4.4 The antrance is an essentlal first
stage of the wayfinding process, It should
he ‘badged” and highty visible

Figura 4.5 For maximum visibifity and
minimal confusion, modern haspitals often
make the entrance an important landmark
with elements such as a canopy

Figura 4.6 Glass doors require adequata
manifestations to afert people approaching
glazed panels or doors from a reasonable
distance

Figure 4.7 The entrance area must fulfil
many requiremsnts. A high standard of
design and finish inspires confidence and it
should be accessible for al users

Colour design strategy

From daytime to night-time and through &ll seasons, the colour of the
interior needs 1o be aitractive and relaxing withouf being too stark (Figure
4.11), The selection of colours for this area is not easy, as alf colours will
have to be tested under the light scurces installed or planned to be used in
this sector of the building, Some beige or neutral tones can take on very
unattractive green or orange hues under different types of lighting. What
appears to be a very soft and neutral decor by day can turn into an
unpleasant colour at night.

For idaentity, or to conlinue the exterior scheme into the interlor, one large
wall that has a statement colour can work really well. Yellow, although not
favoured in many pants of the hospital buikding, could be used to provide a
sunny, warm entrance araa. The ideal surface on which to place a stronger
accent colour is one that receives full daylight and also has provision for
good night time flumination so it will not appear to be too dark. Bringing in
external features of the entrance, such as paving or facing brickwork, into
the main lobby area can be an inferesting devica to link the inside with the
outside. Qutdoor landscape planting can also be carried through to interna!
planted areas (Figure 4,12). This transition between exterior and Interior is
aspecially important in urban settings, where provision of natural features is
linited. Glazing should aliow one to see any planting outsida easily, whether
in tubs or window-boxes.

In terms of safety, cbstacles or large areas of glazing will require adequale
contrast and identification for users of the building, but especially for peaple
with visual Impairment (Figure 4.13; see also sub-section 'Colour cesign
and contrast for the visually impaired and elderly’ in section 2.1). Colourad
manifestations on glazing will help to avoid accidents. Generally speaking,
white sandblasted or etched manifestations on glass panels or doors are
not of sulficient contrast to be useful for many of the potential groups {or
whom glazing can be dangerous [2.20). The NHS corporate identity could
be incorporated into functional manifestations on large glazed frontages
throughout NHS sites.

Recaption area

Once inside, visitors have 1o find thelr way about; this usually means a
direct line of sight o the reception desk (Figure 4.14), The reception desk is
the first point of contact in the hospital, It should contrast clearly with its
surroundings. This means that the receplionist and the reception area need
to be the brightest part of the visual field.

Singe the visitor will be looking horizontally, the area naeds a high level of
vertical lluminance, particularly on the receptionist to provide a welcoming
face. This is especially helpful to vistors who use lip-reading as a means of
communication. For this purgose, lighting over the recepiion should be
positionad betwsean the visitor and the receptionist. Avaid haavy
downlighting of the reception desk, as it can make the raceptionist look
sinister. But the receptionist alsc neads to read and write as well as use a
computer, so lighting should be suitable for these tasks too.

Clear and uncluttered signage (see sub-saction 'Signage’ in section 2.3)
can provide easy access 10 the rest of the hospital. Signage and lighting
needs to work together ta be effective. The front lighting of signage ensures
maximum visibility. Visitors can then be independent, working out for
themselves where to go. Colour dasign and lighting should maximise sasy
circulation for wheelchairs and trolleys.

CITAL ENY

Flgure 4.8 The entranca shoud be well-
arganised and unciuttered from focal
custornisation of sigrage

Figure 4.9 The focation of stairs or
ascalalors should be aasy to see from tha
main enlrance

HIGHTINGALES ARCHITECTS

PHOTO COURTESY OF
ANE CHARLOTTE WOOD

Figure 4,10 The foyer of the hospltal
should look welcoming from the outsice Dy
day and nigitt

FHOTO COURTESY OF
HIGHTINGALES ARCHITECTS
AND CHAZLOTTE WOOD

Figure 4.11 At night the building’s exterior
should be uminatad to guide visitars from
the distance of a car park or road juriction

Figire 4,12 Plants or matenals used
externally can be effectively repeated and
used internally, aiding the transition from
axterior to inlerior; this can be particwarly
usetut in yrban setlings
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Facilities such as cafes or shops could also be included in this area, but
should be clearly arranged so as not 1o intertere with the reception area.
The reception area should be friendly and inviting for all the users of the
buitding {Figure 4.15). Reception desks should be wel-lit.

It is important {0 ensure that the reception area is accessible to people In

wheelchairs and that counters or reception desks are suitable for patients in

wheslchairs to be able to communicate with staff at compuler terminals,

Colour design strategy

For visually impaired people, contrast and colour should be used to assist

SOmMe

immediate orlentation. A combination of colour design and target

spotlighting can help identity landmarks such as help desks. staff at an
information desk and seating. Gurrently, designers are ¢reating these areas
1o replicate the ambience of a hotel lobby (Figure 4.16). it should therefore
e trendly and digrified. It would be sensibls to start with a fairly neutral
scheme which can accommodate the use of accent cofours {or zoning of
wayfinding as well as elements such as lifts if they are part of the main
circulation system of the building.

To avoid confusion and clutter, make sure notices or leaflet display stands
are well located, are of good quality and are not scattered around

haphazardly. The coleur scheme in a reception area should be an extension

* of the entrance and bring the outside inside. Public seating may start here
; and for thoss that may require it urgently it should be accessible, easy to
see and designad to provide a reasonable level of personal space {Figure

4.17).

Atria

An attractive atrium, of whatever scale, can make a big impression on
. visitors {Figure 4.18). Generally, the atrium will be well day-lit [4.3]. Patches
of sunfight can add welcome [veliness, but too much sun produces

working areas. A cancpy enclosing these areas will control high daylight

and make it easier 1o see any compuler screens.

Lighting
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axcessive heat gains, Sometimes atria contain the reception or other
levels

!

i

|

Electric lighting in an atrium can be divided into lhree main groups:

Owerall lighting of the whole atdum for use after dark or on dull days.
This oftan uses high bay luminaires. Mstal halide lamps give good
colour. It is important that this lighting be mounied so that it is easly
accessible for lamp replacement and cleaning. Induction lamps,
which hava an extremely long kfe, may be a useful alternative,

. Lighting for planting. Plants in an atrium or foyer [4.4] soften hard

edges and give visual pleasure, “bringing the cutside in”. The feeling
of a greenhouse affect with plenty of daylight requires careful design
10 be effective by night. Flants place large constraints on the fighting
of an atrium (as well as affect its colour scheme) and the decision
about which plants to include should be made earty on in the design
process. Litttefair and Aizlewood [4.3] and CIBSE's Lighting Guide

L G7: 'Lighting for offices’ [4.4] give recommandead illuminances for
various species of plants. Plants also absorb much of the light falling
on them, lowering the average reflectance of atrium surfaces. They

il

Figura 4.13 Qbjects or areas of glazing
which could be obstacles for the visually
impaired or oider paople should contrast
well with backgrounds

figure 4.14 An atiractive raception area
should have en appropriate use of lighting
and colour design and be in direct iine of
sight of visitors

Figure 4.15 A welcoming and wel-
signposted reception desk or area can
rmake patisnts feel at aase on snteringithe
buliding

Figure 4,16 Some hospitals try fo achiave
tha atmosphere of a hatel recaption area

nesd care in periodically ¢leaning tie leaves and watering {Figure
4.18).

Dacorative lighting to highlight key architectural features within the
atrium, This should be used sparingly to avoid high maintenance and
energy costs. Highlighting of decorative elements after dark can be
especially effective,

Appropriate lighting controls are particularly important in atra, because
without proper control there can be very high daylight levels yet all the
slectric lighting may still be in use. Some ferm of daylight-linked lighting
control involving eithar photoelectric switching or photoslectric dimming is

often

appropriate, These can be used in combination with occupancy

sensing for situations where the atrium Is less frequently used, Ofien,

decorative “sparkle” lighting is left without autornatic control, but it can ook

{eabla and superfluous when sunfight floods an atrivm. One solution is 10

leave

it on a photoelectric circult set to switch off under high, sunlight-

dominated illuminances.

Even

when daylight levels are very high, lighting may be left on along

circulation routes because routas in the atrium are on the same circuit as
those elsewhare, or for safety reasons. This should be unnecessary for
properly designed photoelsciric controls that default to “on” if the sensors

fail,

Colour design strategy

In an atrium, colour will be subjected 1o extreme lighting conditions. Al
colours considered for a scheme should be extensively tested under all
types of iluminance including full sunlight, low levels of kght and near

darkness. Any décor or artwork should be well supplied with the correct

artificial lighting to maintain the same appearance and visual interest (Figure

4.18).

Colour design approaches can inglude:

-

wel-lluminated sactions of the alria with stronger celour In rastricted
places will give a lively feel to the space. Any stronger colours used
should be wall-washed with light so that they do not darken at night
and ook grim.

Plenty of warm, light colours will help reflect and bounce the light
pouring into the centre, While can be harsh and cold; a slight tint can
retain high reflestance Tevels while softening the light,

Large white walls in soms areas could be used as backdrops to
dramatic, constantly changing, coloured projected-ight washes; an
aconomical way of introducing a gallery of colour and light to an
exhibition space (Figure 4.20).

Areas of coloured glass can have a similar impact, but they will ook
dark and featureless at night unless they are designed to be
electrically it from the outside (Figure 4.21).

Background colours on walls or near reception desks can be
developed from the materials used on the outside of the bullding. If
they are seen through the glazing, colours echoing slate or red brick,
for example, can create a successiul transition from exterior to
interior, or reflect some corporate or Jocal influence.

Al ENVIE

Figure 4.17 Accessible sealing which

alfows for private and personal space in the
entrance area s important for both patients

and visitors

Figure 4.18 Arl, planting and good

N . A

furmination in an atrium space can make &

big impression on visitors

Figure 4.19 Mobiles in an atrium that
are well-fiuminated by day should be
adequately supplied with fighting by night

Figure 4.20 Wail-washing with coloured

lighting can provide points of interest from

a colour-changer light source
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LIGHTING AND COLOUR FOR HOSPITAL DESIGN

Waiting areas

Waiting in a hospital can be a difficult and stressiul tima, both for patients
and for those accompanying them (Figure 4,17). Waiting can take place na
range of different spaces, fram large areas in entrance lobbies to srnall
special waiting areas for particufar treatments [Figure 4.22}, Furniture,
colour and lighting can do much to alleviate stress and enhance those
areas. Good design can provids a visually calming environment.

Comiortable seating with flexitle configurations of small group
arrangements coutd provide a triendly, welcoming atmosphere. Daylight and
a view out, particularly of planting, make & walting area much more
pleasant and should be provided wherever possible. Figure 4.23 shows a
newly refurbished waiting area in an NHS hospital that has been enhanced
by the use of filtered daylight through stained glass.

Lighting

Paople often fike to read while thay are wailing; therefore, at least 200 Lux
iluminance should be provided for this purpose, more if predominantly
alderly people use the waiting area. Celling luminaires can be supplementad
by wali-mounted fighting to add brightness to room surfaces and give &
domestic-type feel to the space.

Considar typlcal viewing directions and the way the waiting space is used,
Oftan, waiting patients are called for freatment by clinicat staff who may
smerge from the entrance to a care area or consulting room. when this
happens, a good balance of glare-free lighting is important so that patients
can easily see clinical staff and vice versa, Waiting areas alse form part of
the axit route in many hospitals, so the appearance of the area on exiting
should be borne in mind. Emphasis of entrance and exit points, and
signage, enhanced with additional lighting can help wayfinding.

Modern waiting areas often have tglevision or computer screens 10 provide
entertainmant and-infarmation to patients, Lighting should be designed to
avoid direct or reflacted glare to those viewing the screen {Figure 4.24).

Telephones may alse have illuminated texi panels. Lighting should be
positioned 1o aveid reflections in the display, bul al the same time to
provide glare-free ilurminaticn to the keypad. Colour and lighting in signage
can help paople to identify where telephanes are.

Electric lighting may often be left on unnecessarily in waiting areas.
Consider time-switching to ensure lighting is switched off outside occupied
hours, coupled with photoelectric controls to make use of daylighting where
it Is available.

Golour design strategy

Creating 2 seating area which is not institutional in flavour is desirable 1o
heip people wait in a peaceful el interesting atmasphere (Figure 4,25).
Colour design and decor, along with drinks machines, photographs,
magazines and telavision monitors can provide a welcome distraction.
Attractive, well-maintained flooring could be light in tone and preferably
warm in colour. For walls, fairly subdued hues that are slightly greved are
relaxing and pleasant and provide a foll for accent walls or features within
the waiting area. Thase neutral colours can torm a backdrop t¢ stronger
versions of the colours, used lor example in furniture upholstery.

5
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Figura 4.21 Cofaured glass windows are
stunning by day but need fuminating in
some way by night

Figurs 4.22 A wailing area in a treatmént
saction where careful design and thought
for the view out in an urban setting has
baen considered

Figure 4.23 Daylight through coloured
giass gives this refurbishad wailing area
new life

Figure 4.24 Walil ighting can brighlen up &
waiting area, but glare can be caused if it is
placed too ciose to @ TV monitor

PHOTO COURTESY OF

EMILY AULCHURCH
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A growing trend to use very bright PYG or linokeurn flooring with inset
designs has livened up many new environment refurbishments. In waiting
areas, this device can be interesting and engaging {Figure 4.28). However,
care should be taken with over-enthusiastic flooring designs as people may
tirs of ton dominant a design and find these motifs unfashionable or even
annoying after some time. Carpeting may be appropriate for these areas to
give the seating area a more domestic feel, if maintenance considerations
permit. Howaver, near an entrance, polished hard flooring (vinyl, etc) is more
suitable,

For adolescents and children the waiting area has to be an interesting
place. For the very young, it will have 1o be entertaining as welt as secura
with adequate seating for parents (Figure 4.27).

Toilets

These facliities exist throughout the building, serving different groups from
genara public areas to palients’ bathrooms attached 1o wards,

The colowr scheme should always provide a good contrast between the
sanitaryware and the walis to help all visitors see and use the facilities wih
confidence (Figure 4.28). A light reflectance difference of approximately
20% is raguirad betwean walls or floors to assist visually impaired people
using the facilities,

Figure 4.25 A new cofour scheme in this
oldar but refurbished unit brightened up the
Compact flucrescent lamps are the ideal source for tollets because of their  waiting area. Colour schemes wers

low waltage &nd size. They need to be positioned carefully to allow light devaloped locally by staff at the hospial
down into cubicles. One or two luminaires should be placed near the
mirrors 1o light people'’s faces adequately. The lighting and colour scheme
should be very attractive o ensura that the colour appearance of pecple's
faces s not depressing. Visually impaired users of hospital environments
find using toilet facilities difficult if LV lighting is installed (UV lighting
supposedly daters intravenous drug users who cannot find veins under it).
Colours can be used for door handles or doors, which contrast with the
surrounding wall colour to help people locate the toilets easily, without the
need to find and touch surfaces (Figure 4.28),

Occupancy sensing ls appropriate for occasionally used toilets. Sensors
should be positioned 1o detect occupants at all times. A reasonable time
defay (10-15 minutas) should be incerporated to pravent lights switching olf
while people are In cublclas. Howevar, in most hospitals, the toilets will be ﬁgyrg 4.26 Bright floor dasigns oan R
in fraquent use during the day. Over-freguent switching of the lighting can revitales &n arga such as this children’s unlt
reduce lamp life. In these cases, a manual switch by the door may weall be
the best option,

Figurs 4.27 Colour design schames and Figure 4.28 Contrasting walls from sanitary
good furniture are needed to produce an wars is halpfut for the older or visualy
interesting childran’s waiting area

Figure 4.29 Tollet doors and
facllities should be easy lo see
impaired to use wash-room facifities with and found quickly by all users
confidence of the hospital
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4.3 Circulation

Hospitals ¢an have a complex circulation system of corridors, stairs, .
escalators and lifts. The first requirement is to navigate successfully, not just
{o reach a particular point in the building, but aisa o find & way out of the
building aftarwards [2.17]. Penple need 1o visualise the layout of the
building they are in (see sub-section "'Wayfinding' in section 2.3). In more
complex hospitals, which may have gone through many changes and .
additions over the years, it may be herd to figure out the layout and i

undarstand how the spaces refate to each other (2,18} Figure 4.50 Landmarks of any kin graatly
assist visitors and patients with circu_larion

Severa! techniquas can help: ;.;gr:;ﬁfeil‘;ginérzz :':sgi :;25; r,c:grr;!s of
« Site maps, leaflets and signage might help 1o simplify the layout so

people could refate o the architecturs of the building. These should

be consistent with the building 'ayout, otherwise confusion can arlse

[2.14].
« Introducing clear ang dislingl landmarks to use as mental anchors
along the routes [2.18] [Figure 4.30).

+ Repeating information at intervals: users usually do not pay enough
attention to the information available if they fing it difficuft to
understand, and thay tend to be forgetful.

» Open spaces within a building so that pecple can see what is above,
below or ahead. Extarnal views out will also help orientation.

A variety of architectural styles within a hospital complex also enablas
people to differentiate between the buildings to get their bearings

2,371 Figure 4.31 Colour-coding could be
) integrated into 4 colour-contrast strategy
+ Simplitying the site by naming separate tuildings, dividing large used within Hlooring dasign such as this to
fuildings into quadrants or wings, colour-coding different buildings, ald visuahly-impaired users of the
departmants, entrances, floors o different parts of a building and environment

using internai "street” names.

Developing different extarnai views by exterior planting or create windows
with solar shading or use sculptures,

Colour and lighting can both help hera. Colour-coding (see section 2.3)is a
poweriul tool to differentiate betwesn pars of a hospital. In circulation
areas, colour-coding can be limited {o signage or particular features such
as skirtings, cornices and dogrs, or a wall and the floor can be a particular
colour (Figure 4.31), Colour can be added to lardmarks 1o halp people
remember them, Lighting should be designed to draw attantion to signage
- mot to be a distraction from it.

In general, appropriate lighting controls are required in circulation areas.
Day-lit corridors and stairwells can ba fitted with photoslectric switching 10
raducs lighting use during the day; this will generally pay for itself in a short
while. Little used circulation spaces can be fitted with presence detectors,
although the positioning and choice of sensor needs care to ansure pecple
never have to fraverse an unlit space. It may be best to have cne or two
Jurminaires outside the control to snsure some light Is always available.

Hospitals must have emargency escape lighting to switch on attomatically
in a pawar failure. This can best be achieved if the emergency fighting
uminaires are an intsgral part of the normal lighting equipment rather than
being separate, which can lead to unnecessary visual clutter. In some areas

PHAL EN

of a hospital, it will be necessary, in the event of a power failure, to provide
standby lighting to enable procedures to be continued or shut down safely.
The lsvel and duration of standby lighting depends on the circumstances.
For detzled mfarmation on emergenay fighting, see CIBSE's 'Codea for
interior lighting' [4.5] or BS 5266 [4.6].

Corridors

Corridors form the main network of circulation areas. For users, clarity ot
direction, visual interest, variely, landmarks and ease of waylfinding are the
key issues for the successiul design of corridore.

Long, straight corridors provide long vistas. f patterned fnishing materials
are used, for example patterned flooring, visual disorientation might be a
prablem when weaves or patterns do not perfectly match al junction points,
LLong corridors usuzlly nesd some form of {reatment, often colour based to
increase visual interest, o decrease the monotonous feel to them.

Gurved comidors are popukar features of new hbspitaia In a curved cormider,
the view changes as you move along, which in itself provides some visual
interest. But a curved corridor can make 1t more difficult to find where you
want 10 go if a view out is not provided. Landmarks and colour-coding can
help here. Refurbishments can improve long corridors i lackled wilh careful

calour-design schemes (Figure 4.32). é
rn

[

En-route activities could be introduced with a “street” concept. Such a z
hospita! street could be the focus of social interaction and gathering 3 E
information with its gallerias and arcades. £ g

Figure 4.32 Refurbishements can improve
Corridors should be lit brightly but they do not require high levels of long corricors if tackied with careful colour
horizontal iluminance nor do they require high iluminance uniformity. There  085Tan schemes. Before (left) and after
is currently a trend to use downlighting, either ordinary offics luminaires or righ)
small, circular downlighters for corridors. But soms downlighting luminaires
can produce a gloomy sensatien, and also downlighters do not light faces
wall, Downlighters can be glaring and disturbing to resumbent patignts on
trolleys.

Both problems can be alleviated by the use of wall-mounted uplighters to
lightsn the vertical surfaces of the circufation space. These can be arranged
{o fit in with the doors and other entrances onto the corridor.

An old-faghioned but effective solution may be to use celling-mounted
prismatic or difusing luminaires. Linear luminaires running across the
coridor rmake it appear wider [4.2], but are less suitable for coridors with a
lot of tralley traffic, and there can be bright reflected images fram light
fittings in the polished floor, An allernative arrangement is 10 use offset
luminaires which predeminantly light the corridor walls. These can give a
light, airy feet to the corridor. Tha best arrangement for these will depend on
the way entrances to the circulation space are laid out.

Windows ars an important addition; they not ony provide light but a view
out, alding origntation. They should be positioned at the sids of a cormidor
and not the end; otherwise, people will appear in sithouette (Figure 4,33), Figure 4.33 Windaws which aliow a view
o the ouisice are helpful for orientatlon
- . . . in gorridors and provide & welcome
Pecple need g%uwdlng where cnfe corridor maets anot.her a-l a ?I'-]urfchon. The  Gretraction. Making thess areas comfortable
arrangsment wil b very clear if the wall across the junction is brighter than

; and safe for peopia o sit would be a
the walls of the entry corridor; it wil elso indicate a change in direction, One  bensfit to the amblence of the buiiding

POOE HKE TRUST
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hospital uses colour-coding that graduates from dark tones at the point
where the corridor turms oit to the ward to lighter shades at the final
destination by the ward bed (Figure 2.13).

Cara is needed where a corridor adjoins patient care areas that are usad at
night, Spill-light rom luminaires should be avoided. The lighting level in the
corridor may need o be recuced at night so that the visual transition from a
darkened ward is less disturbing. This will also save energy and could be
carded out using a timer switch.

Corricors are ideal for the implementation of any wayfinding device using
colour. This can be on walls, dado rais and flooring to show intersections
{Figure 4.24), A scheme of coloured doors can often liven up an area while
using some form of colour-coding or zoning (see sub-section 'Zoning' in
section 2.3}, Colours can be used to lead the visitor to and from fandmarks.
However, top much colour is very distracting and can lead to people gstting
disoriented it the schemes are tao vibrant.

Corridors could be designed with schermes that are not usable within
clinical or waiting areas. They might be yellows cr other warm tones which
have more vitality than colours used for wards where restful tones might be
used: this would provide some variety to the enwvironment and also assist
with arientation. However, the scheme should davelop a strategy around
one type of harmornic refationship (see sub-section *Colour harmony” in
section 2.2). It is bast to avoid the use of a single colour in a corridor,
especially a long one (Figure 4.35). Thie can sariously desensitise the eys,
impair celour appraisal and produce unpleasant feelings. It is wise 10
include or introduce a complementary colour of some kind for visual relief,

The treatment of the corridor cailing is crucial to the way one feels within
the space. Ceilings are responsible for much of the ambience and are often
averlocked. Lighting which washes up and reflects down can produce
daylight effects. However, some methods to intraduce visual interest (such
as paiternad ceilings) can provide disturbing, claustraphobic results {Figure
4.36),

Corridar floors which are highly polished can produce extensive reflected
glare (Figure 2.7). Tnis is not helpful for visually impaired people. if a
oatterned carpel is required, the design needs to be examined in situ with
the correct luminaire to check for uneven patterning or unpleasant results of
optical colour mixing (see sub-section ‘Optical colour mixing” in secticn
2.2).

Lighting areas of wall with scalloped downlighter effects where specific
strong colours have been used is & good way of providing clues to
orientation and also praviding interest along what can be guite boring traffic
areas (Figure 4.37).

Stairs and escalators

Stairs can cause considerable anxiety to visuglly impaired users of buildings
and those of limited mobility. The role of colour daesign In minimising these
problems should be fully examined, Al approaches to stairs and escalators
should be marked well at the top and the bottorm to warn people with visual
and tactile clues that a change of surface is approaching. This can be part
of an aesthetically pleasing colour scheme and does net need to be black
to achieve enoUgh contrast for people with low vision. Handrails are used
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Figura 4,34 Corridors are uselul places for
impfemanting & wayfinging strategy. Floors
are popular for this purpose. These
changes in ficor colour show where
eorridor intersections octur

- Figura 4.35 A single strang colour in a

carridor can desensitise, be disorienting
and impair colour appraisal

Figura 4,36 A strong ceiling colour may
add interest but can be ovarpowering

by people dependent an physical support while ascending or descending
stairs. Many handrails are steef and should ideally have a satin finish to
minimise shine and consequently glare. If coated and coloured, the material
should provide high visinility of the rail and be sufficiently warm and tactile
for lengthy physical contact.

Stairs should be it well to provide a contrast between the treads and risers.
Coloured, contrasting nosings or iluminated or luminous nesings (tread
edges) can help safety (Figure 4,38}, Bright luminaires or windows should
not be located in the normal ling of sight of people descending the
staircase, These could cause glare and lead to an accident, 1t is imporiant
to ¢check the visibiity of stair colour and contrast on treads or step nosings
by night. A contrasting side to the stalrcase can aid users to anticipate the
rhythm of the steps by percelving the zigzag profila. Generally, a light
reflectance difference of 20% is enough to create a good colour contrast.
Nosings are mare commonly found in a stronger contrast such as black,
yellow or white; but this may not be suitable for every harmonious colour
schame, Manufacturers should be able to supply a more innovativs rangs of
celoured contrast nosings for intericr design projects,

Visually impaired people sometimes prefer ramps to stairs and a change of
surface may be highlighted with cclour or contrast (see sub-section 'Colour
design and contrast for the visually impaired and elderly’ in section 2.1).
Many people with low vision have stated that they would like to make use
of lights often sean beneath the treads of escalators, The points of light give
users confidence when using escalators. Atthough many advise against the
use of steel because of glare, visually impsired people often uss the glint or
higrlight from steel as guidance, although polished steel is much worse
than a satin or sandblasied finish. Diagonal lines of the escalator handrsils
are particularly effective at attracting the attsntion of a visually impaired
person. Having vibrant coloured sides to escalators can be a very good
way 1o introduce interest and safsty to the environment [Figure 4.39).

Lifts

Lift cars can be threatening and unnatural environments for the disabled,
and particularly for those with mental health problems, because of their
confined nature [4.7]. Lighting should make the lift seem bright and open;
this can be done by illuminating the walls and ceiling. Contro! panels should
be well-lit and care taken to design fully accessible signage, contrel buttens
and instructions {Figure 4.40), Contrast on buttons and floor-lavel numerals
as well as conventional tactile markings such as Braille are required. Avoid
narrow downlighting as it will make the lift ook confined and gloomy. The
intarior should be bright but not too bright as this will impede adaptation to
lighting outside the lift. Contrast should be used for the external and internal
lift buttons,

If lifts are part of the main circulation system of the hespital, the kit doors
should stand out well from the surrounding walls, The doors should
centrast significantly with the floor 50 that they are visible to all users of the
building. if the lifts are central to a colour-coding or wayfinding schema, that
may determine the colours used but it should work from both inside and
outside the fift. Achieving contrast for this area can fiven up the immediate
environment and need not involve the use of extreme colours. Golours used
could be taken from the coding scheme (Figure 4.41),

ey —im
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Figura 4.37 Accent colour walle can be
urninated to provide wisual interast in long
corridors and main traffic areas

Figure 4.38 Colour contrast sesn ont
appraaching stairs and nosings help visually
impaired peopfs

Figure 4.39 Coloured escafator side-
panals ean be functional for accessibility,
wayfinding and yet ba part of a lively calour
scheme

Figura 4,40 For oldsr peopla and peote
with low vision, Iift doors can be difficult to

identify without any contrast and their
controls ara a challenge o use
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4.4 Care areas

Wards

in wards, colour and lighting application can contribute to the efficiency of

the staft and the welfare of the patient and the overall amblence for all users

of the environment. The patient needs to leel cared for [4.8]. A delicale
halance is required; an environment shoulkd make the patient feel that they
are under modern and highty skilled medical care, yet ba comfortable and
relaxed enough to aid a speedy recovery or convalescence. The balance is
not an easy objective o achieve.
Some key issues 1o be considered in a ward design, however, are:

» Visibility of patients from nutse stations and vice versa.

» Ensuring privacy or @ sense of personal space for patients,

» Providing low noise levels.

« Satisfying patient control of their environments {for example,
contraliing incoming sunlight, bedside luminaires, the TV, phone etc)
{Figure 4.42).

+ Allocating enough space and comfort for visitors.

Allowing natural light and views out.

« Design of an attraclive and relaxing but not monctonous space.

An important point to note is that variations of types of calour schemes are
required depending on the length of stay and type of patient, for example
day ward, maternity, elderly or long-term care or paediatric (Figure 4.43).
Provision of adequate visual stimutation for each type of patient and their
length of stay will vary. In addition, a hospital ward usually deals with a
particular medical condition, for example coronary care or maternity, Each
ward will have its own special requirements which are not dealt with in
detail here, The designer is advised to explore, in depth, requirements
specific to the type of ward they are designing. However, a ward unit
usually comprises a number of common spaces, These include ciroulation
areas, patient bed bays, toilet facililies and staff working and relaxing areas.
They each need particular treatmant for their purpese but they also need to
relate to one another in a coordinated way, A well-planned lighting and
colour-design scheme can help achieve this.

Note: The CIBSE Lighting Guide 2: 'Hospltals and health care bulldings'
[4.1] provides specific information on iluminance levels and surface
hrightnesses. The designer is advised to consult this document for more
datailed information.

Ward circulation areas

This will be the first point of contact with the ward for palients and visitors
and it neads 1o convey a sensé of optimism and clinical efficiency. During
the day, i1 needs to prasent a bright and cheerful appearance so daylight
should be included wherever possitle, External walls are often limited, and
tha proviston of windows onto the circulation areas is often not possitle,
particutarly as other areas have a higher priority. However, with an open-
plan-design approach, the awareness of daylight can be achieved, even if
windows are some distance away. The view ol a window, howaver small,
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Figure 4.41 Lift areas on each floor can
form part of the wayfinding colour-coding

Figure 4.42 Patfents not only require some
control of their enviranment but need to fee!
connected to the outsids world, Technology
{top) or just a TV (above) helps patients
ramatn in touch with life oulside

Figure 4.43 Colfour schemes should vary
according to the length of stay and
category of patient, Thiz home-from-pome
maternity ward is vibrant to provids a lively
atmosphere for @ short-stay patlent

will help lo create a sense of ightness. This is particularly important for the
staff, who often waork in the centre of the ward unit, which is usually devaid
of windows (Figure 4.44).

Lighting

Because circulation areas often have to rely on eleclric lighting, it is
assential to use mainly high reflactance, matt finishes on walls and ceflings
to form the basis of a lighl appearance space. The floor should alse be a
medium-to-high reflectance surface and have a matt finish to avoid
reflecied images of light fittings which could Gauge bright patches on the
floor {Figure 4.435).

During the day, the floor should receive an average illuminance of 150 Lux
to ensure safe movement, but at night this should be considerably reduced.
This will help staft 1o adapt 10 the low levels of light in the bed-bays. It will
also save ensrgy. Electiic lighting can be wall- or celling-mounted using
flucrescent lamps, but they need to be carefuly positioned, and of a limited
brightress, to avoid discomfort to patients, particularly those being
transnarted whilsl lying on a troliey. The luminaires need to be selecled and
positioned so that at least some of the welle appear bright. Figure 4,46
shows one sclution of wall fighting but notice how the patches of fight relate
10 pictures and planting - this gives the lighting an added maaning and
provides a natural extension to the architecture.

Colour design strategy

In traffic spaces, colour variety is desirable to create an interesting visual
changs of pace for visitors and stail. The use cf bright colours for these
areas will help compensats for any fack of natural light (Figure 4.47).
Colours can alse be used here to carry through wayfinding and navigation
information, to create or identify landmarks, and confirm arrival at ward
destination. This is particularly useful for users of tha bullding who arg
unfamiliar with the site or the language used in signage,

In ward circulation areas, a lot of equipment and resources generally have
to be accommedatad in and around the nurses’ workstation or just outside
the bedded areas and senvice spaces. This section of the care arga is
usually full of visual ncise with customised notices, signage, trolleys,
directions for toilets and equipment (Figure 4.48). In the absence of
adequately designed storage space, it may be best lo create a few areas to
take the bulk of this material, while preserving some visually tranquil areas.

Circulation areas are also perfect places to Implement wayfinding and
navigation schemes. This may be part of the specification and design of the
floars, Carrying a wayfinding colour schema through on one wall or
providing coloured wall protection from theatra trolisys up to dado level is
one way ol breaking up an otherwise unrelieved space. Trolley damage to
walis can substantially increase maintenance requirements, Placing
beundary colours on the floor edges, largely used as a wayfinding device,
has in ona NHS trust hospital considerably reduced the damags to walls by
providing visual cuas to porters steering theatre trolleys [Figures 4.49 and
2.84),

Floors shauid be fairly light 1o reflect and avoid hiding dirt; visually impaired
people can identity the outlines of people or fast mora easily against a pale
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Figure 4.44  Daylight penetration through
an open-plan-ward arrangament can be
achisved through windows of any size
which makes tha mos! of potential fightnass

Figure 4,45 Shiny pofishad floors create
glare whan Muminated with artificial fighting

FPHOTO COURTESY OF TOMMY GOVEN,

Figure 4,46 Muminated vertical surfaces
and offset luminagires used lo light a
corridor space

Figura 4,47 Colour schemes can brighten
up the ward girpuiation area providing
colour a3 a ussli fandmark for navigation
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background. Some of the newer types of rubber flooring can be kept c.lean,
yet retain a fairly dufl surtace 10 eliminate any harsh glare from over-polished
surfaces. Light-wood-gffect flooring can create an immediate sense of
airiness and madernity to an environment {Figure 4.50),

Nurses’ Workstation

This area is the hub of the ward unit; as it is a combination of !’eceptiop. -
desk for patients and visitors, office area, call centre and Iocallf:n for visiting
madical staff, it needs to be visually promingrt, particularly dL:trmg the (:!ay
(Figure 4.51). it also needs to accommodate a range of fur]cuons?. rangmg
from communicating with people to 2 wide range of office tasks including
the use of computers and storage of confidential information.

Lighting

There needs 1o be an adequate amount of light on the faces of the nursing
staff manning the desk. This means using lurminaires with some Sice )
ilumination. Also projacting light onto the side or back wali can be helpful in
making tha area visually prominent. Office tasks can be i1|umirjated using
downlighters over the desk area — these can provide the required task
fluminance of 300 Lux, prevent views of the lamps in the computer screens
and avoid direct reflected images in horizontal tasks. An alternative could
e to use local lighting attached to the desk. At night, the lighting levels
need to ba reduced. The range of tasks will be different. Some fights can
be switched off. Task lighting could be reduced by using a local dimmer.

A number of lighting sclutions have been suggested but it will be essentiai
{o ensura that all the lighting components combing to provide a cohsrent
use and appearance. This includes the cholce and positioning of luminaires
and their cantrol.

Catour design strategy

It is sometimes pessible to coordinate the colour of the nurses’ stations
with the colour used in the corridor rather than the ward, A stronget hue
than is used slsewhere in the care areas can highlight the: statlon as well as
provide a distinct and psychologically authoritative backdrop to the work.ing
araa {Figure 4.52). The colour could be finked to wayfinding or zone-coding.

A general abandonment of the all-white environment for areas which rquire
concentration and observation has become fairly standard. Experiments:in
the USA with colour In office enviranments found more mistakes and stress
ocourrad in offices that were totally white without any relief from other
colours {4.9].

The quality and design of the nurses’ workstation can affect the efficiency
and morale of both stalf and patients, When refurkishing buildings, staff in
sorme establishments have been involved In selacting furniture far their
working environment {Figure 4.53). The overall design of this area is
important to achieve maximum efficiency of the station for nursing staff and
doctors. '

The wark surface should be such that the eye does not regjuire much

colour or brighiness adaptation from tasks on the workstation to long
distance viewing of the ward or patient areas. Generally spasking, a neutral
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Figure 4.48 Clutter creales visual noise
which is stressiul for all. Protecting some
free, unciuitered spaces can produce
visualty resthul areas

Figure 4.49 Floor boundary colours
created for waylinding helped reduce wall
darnage from straying irolieys

Figure 4.50 Light fiooring reflacts alf
avalfabla fight and creates a sense of space
and modernity

Figurs 4,51 The nurses” slation is the hub
of the ward and needs to ba visually
prominent, particularty during the day
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grey of about 20-30% light reflectance is recommended, but the colour
chosen should suppart the types of task that will involve colour
identification. If cream-tinted paper were to be used as an office standard, a
pale blue-grey would ba an ideal background colour for a work surface.
Extreme conirast 'n arsas that are demanding on visicn is not good and will
cause problems with darkdight adaptation.

Cellings can, however, be white to ensure optimum distribution of light. An
arsa of softer, deeper tones on one wall will allow the eye to wander from
close-focused tasks and have-an oppoerlunity for the aya 10 rest and loak
into the distance. A nursing station can at the same time be both a happy
and & very siressful place, A colour scheme should be used which is soft
and Ively, for example greyed blues, greens or yellows (Figure 4.54),

Figure 4.52 A strong colowr can be used
successiully just behind the nurses’
waorkstation, to signpost and make
Bed areas prorminent key elements

These may be single or multi-vbed units but the lighting and colour design
approach will be similar.,

Windows and daylight

Daykght and views owt are crucial 1o aid patient recovery (see section 3,1},
Patients have said that they do not care about the gquality or context of the
extarnal view. Even watching people crossing a foad is enough o reassure
paople that they are still connected to the outside world [4.10], Not all i ’
views can be as striking as the window view shown in Figurs 4,55, . ; Fr -
Figure 4,53 Staff have the most relevant
Window-sills should not be oo high in the wall Tor palienls 1o be able to knowiedge of their neads and showd be
see ot (Figure 4.56). Section 3.1 gives guidance here. Window-boxes can  Fvolved in selscting fumiture for their

N . . N immadiate environmeant
provide patlants who are fargely confined o bed with a pleasant view out

despite a very urban setting (Figure 4.57),

The armount of daylight will depend on the layout of the ward and the
number, size and position of windows. A minimum average dayiighi factor
of 3% should be achieved wherever possible. The arrangement should
provide most patients with an external visw, even for those furthast from the
window. This will mean controliing the use of bed curiains, which could
obscure windows from some bed positions. (This also includes how the
Hed curtains are drawn when not in use,)

Older windows can be medernised and the light from windows in a new
bullding scitened by the use of blinds that tie in with colour schemes
{Figures 4.58 and 2.77). The success of colour schemes for the ward or
eorrider leading up o the ward dependds on how the room is lit and the
transition from daytime to night-time (Figure :{.59).

Figura 4.54 Nurse workstation colour
scheme should be harmonious to give the
aye & chance fo rest

Most windows wil reciuire blinds of some sert at some time during the year
to screen direct sunlight or views of bright or overcast skies, which can be
uncomfortable. Louvre biinds are often the most flexible, Light from
windows near the bed area ¢an be manipulated by curiains and blinds
{Figures 4.60 and 2.78). Window blinds not only throw light into a room,
but can provide an angled and tinted eflect to the reflectad light. Coloured i Mk
vanstian blinds can bounce tintad reflections around the spaces or walls
nearby. This can add visual varisty for patients who have to remain supine
or where camouflage of external views is desirable,

S

Figure 4.55 A view from a ward window —
ragardless of the lype of scene faccording
to some research) — is @ major factor
towards & patient's feefing of well-being
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Splayed reveals to the windows have already been mentioned (see section
3.1} These are particularly valuable in ward areas as they soften the
brighiness paitern between the inside and outside and can help raﬂfect
more light inte internal anvironments, In some wards it may be posS\bi.e to
combine windows with rocf-lights 1o produce an attractive pattarn of light.
Care should be taken so that these do not cause visual discomiort .
particularly 10 patients lying in bed. Figure 3.3 shows a successful solution,

Daylight can alse help save energy. But energy saving will oceur only i N
glectric ighting is switched off when it is not needed. This means organls!ng
electric lighting on circuits that refate to the dayhght distribution. Automatic
controls can be used, although they may be seen as intrusive to the
operation of the ward, Diligent staff can be a good aflernative as long as
they have been instructed on what 1o do and why,

Electric lighting

Electric lighting needs to be flexible in that it needs to have a restiul
appearance providing 1ask lighting to allow patients to read or staff to carry
out an examiration or provide treatment, The distribution of drugs is
particularly critical as labels need to be read accurately — this is normally
done at the centre of the ward, At night the staff need to be able to check
patients without disturbing them — a very low level of light is tharefore
nacassary. Over the years, a number of wargd-lighting solutions have been
tried, some more successiul than others {Figure 4,61), but the sclution
neads to be derived from the requirements of indiviclual wards.

In modern wards, one solution that provides the range of requirements uses
2 wall-mounted flucrescent lamp lumingire that combines both indirect light
from an uplighter and direct light from a downlighter. The luminaires are
mounted over the bednead at a height that clears the patient’s head when
sitting up in bed, The downlighter element needs to be dimmable so that &
low level can be used at night and o be able to provide an jluminance cf
not less than 300 Lux on the patient for examination or treatment purposes.
The uplighter component can provide a soft gareral ilumimation and be a
supplement to the dowrlighter al night (Figure 4.62). It can also
complement daylight when necessary, This enables uplighters furthest from
the window 10 be switched separately from those near to the window -
another enargy-saving feature. Figure 4.63 shows an example of (his type
of lighting but there may be others that could provide the range of
recuirements. The brightness of these luminaires as seen from across the
ward needs to be limited to aveid discomfort,

Special consideration must be made to how wards are It at night when
patients are asleep. This can usually be accommaodated by installing smail,
ceiling-mounted luminairss equipped with & compact fluorescent lamp
which directs most of iis light downwards to light the central area 1o allow
safe movernent for nurses. Light sources need to be screened from the
view of patients lying in bed. An allernalive approach is to use low, wail-
mounted luminaires, but care must be taken to avoid the light cutput being
obstructad. The required average illuminance is 5-10 Lux at floor Tevel.

The design of much of the fighting seen in hospitals has been distinctly
sunctional, A chance to provide a feeling of domestic lighting at certain
times of the day would be an enormous improvernent to softening patients’
immediate environment.
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Figure 4.56 Windows shotid be lov
encugh for patients who are confined {0
bed to be able fo 568 out

i i .
Figure 4.57 A window-box can enhence
the view from within the buitding
enormously

Figura 4.58 Biinds can soften strong
clayight and direct fight further into the
ro6m

Figure 4,55 Designing the building lighting
successiully for the trapsition fram day to
night is impontant for ambilence

Figure 4.60 Diffsrent window freatmants
can fitter and direct light and glve patlents a
sanse of privacy

Colour design strategy

Most hullding surfaces should e lignt-coloured o provide reflacted light,
which will help soften the light pattern. Ward ceilings are not always ideal
when painted white. While white reflacts the most light, a slight tint can
reduce glare and promote cornfortable vision, Special care needs to be
taken with patients who are supine and can only see the ceiling: In fact,
patients who are prone for long periods will apgreciate a tinfed ceiling
related perhaps to wall colour with some subtle pattern or texture. The
patiern must be sublle, olherwise it could cause hallucinations, Walls would
probably be hest tfreated with a cotour which has 50-60% reflectance value
and could be related to the ceiling tint. Walls away from the window may
have go up to 70% light refiectance to compensate for less daylight,
Window walls may contrast strongly with the bright window with the
daylight streaming in (Figure 4.64). These walls should ideally be light and if
the windows are very small the wall should be illuminated in some way to
counteract the darkness of the surround. Floors should be light-caloured
but a contrast difference in light reflectance vafue of at least 15-20%
between walls and floors is desirable for people with low vision.

Another important function of colour is to flatter the appearance of the
patient, Warmn, coal or neutral calours can be used near the patient’s bed
and colour used should be chosen according to the type of ward. Short-
stay wards need to be friendly, cheerfu! and upbeat and conducive to
recovery. For long-stay wards, cool colours are recommended as they
generally figure highly in people’s preferences and are restiul to the eye.
These colours would prevent too great a contrast between mental alertness
and physical incapacity.

Patients who are unable to move and may be surrounded by a high level of
medical technology have a very restricted view; therefore, this area of the
ward reguiras the utmost care ta provide the right ambience with enough
variety to maintain visual interest {Figure 4.85).

In general wards, a mixture of warm and coo! celour effects may be vsed
alternately to give a balance between feelings of excitation and depression.
Another stralegy is to use two or more colours and vary the combinations
in adjacent rooms to provide visual stimulation.

Strong colours in wards can creats a fesling of opprassion and distraction
for patients. Howevar, it may be appropriate to use a limited area of a
slightly stronger accent colour for coding wards. Fronnunced patterns can
he difficult to five with and are very disturbing. As a general rule, colotrs
that do not have too much of a pastel shade and have a greyish tone result
in a restful ambience, free of distraction. They are alsc practical in resisting
soiling and abuse. Fairly subdued colours of this nature help to avoid
emational excilement bt sore varigly is reguired to mairtain a healthy
visual bafance. Mewer buildings may contain much more standardised
medical equipment which gives a greater uniformity of appearance, This
raquires care in integrating these machines with colour schemes (Figure
4.86). It may be possible to specify coating colours from the manufacturers
of this type of equipment to coordinate with hospital and ward schemes
{see sub-section-'Calour referencing' in section 2.2). This would add a
feeling of quality to the environment.

Colours chosen for environments could negatively affect diagrosts of
fingsses in certain areas in a hospital. Caution should be taken in using

Figure 4,63 The bedhead lumindire can
give combined upiighting and downlighting

i e
Flgure 4.61 In wards with high celings &
successfiil approach has been the use of
suspended lumingires to give a combination
of uplighting and downiighting. The opague
sides {a the fumninaire imit glare 1o patients.
Additicnigf bedhead fighting is needad for
patlents to read by

Figure 4.62 Traditional bechead lighting is
frexible for uplighting only (lop) or for task
fighting and medical examinations {above)
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blue in cardiac arsas as this may hinder diagnosis of heart attacks [4.11].
Simitarly, strong yellow colours in neonatal wards may hinder diagnosss of
jaundice.

Similar caution should be taken whilst making colour choices in
dermatology departments, Experienced hospital facilties managers report
that het {long wavelength, reds, yellows etc) colours negatively affect
asthma sufferers and patients with dermatological disorders [4.11]. Aquatic,
cool colours (short wavelengths, blues etc) seem ta relieve itchinass in
patients with dermatological disorders [4.11].

Green is also stated as being a good colour 10 use in floor-finishing
materials, as it shows up body fiuids, thus helping to prevent accidents due
1o slippery floors [4.11].

In paediatric wards, efforts to make the place fzel appealing and colourful
are appreciated by patients, families, staff and visitors. Cften adult decisions
on what children like can be wrong. A gooed mix of hues — both warm and
cool — Is a reasonable starting point for a scheme (Figure 4.67).

tJse matt surfaces wherever possible 1o avoid reflections, which can be
troublesome, particutarly to patients lying in bed. The position of windows
can cause a great deal of glare on a polished floor, which can cause
problems for the elderly and visually impaired people. High level windows
give goad penetration of daylight to the rear of the ward, but their seflsction
in a polished floor can be discrientating (Figure 4.68),

Dayrocom

Patiants who are not confined to bed use the dayroom for reading,
watching television or meeting their visitors, This area needs a domestic
appearance, which can best be achieved by creating pools of light rather
than a uniform illuminance over the whole room, There may bae interesting
visugl effects in the form of artwork or special lighting {Figure 4.6}, The
lirmiting of infermation leallets and general documents or notices o a
specific area will help keep the place reasonably fres of visual clutter; a
dayroom should ba an casis,

These rcoms should be day-lit, where posslble, with an average daylight
factor of at least 3%. They will also need blinds and curtains tc help achieve
a domastic impression.

Lighting

Electric lighting could be provided by wall-ights combined with standard
{famps, although the latier can only apply if it is safe to do so. Safety
obviously needs 1o be considered, hence the need to avold long trailing
leads by having floor-recessed socket-outlets. In cases where floor.standing
luminaires are censidered inappropriate, caling-mounted lurminaires can be
used. The illuminance favel could range from 300 Lux in areas where people
ara reading to 100 Lux in areas in between. But it is important to aim for an
attractive appearance 5o that patients are encouraged (o use the room
rather than staying in bed,

Fiuorascent lamps can be used in most cases but will probably be of the
compact variety (GFL). However, an appropriate colour performance should
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Figure 4.64 Window walls can appear to
be very dark with light streaming in from a
window. Captuning light by the use of
reffiactive surfaces nearby can aliaviate
some of this contrast, The dark-light
adaptation problems for visually impeired
people can ba extrene in this situation.
Extra care with colour and lighting for
window walls can help alleviate this
contrast

FHOTC COURTESY OF
POCLE NHS HOSPITAL

Figure 4.65 Bed argas can b bewildering
places for patients and visitors with
gvidenca of a high ieve! of medical
technofogy, Colour design can help soften
thesa areas with pictures, taxiifes and
coerdinated schemes

Figure 4.66 The material colour of medical
equiprnent is nol clinicatly important but it
can contribute to the overall sppearance of
a ward. Manufacturers could look more
closefy at the cofour and aesthelic appeal
of such technical squipment. More
provision for storage of equipmen! near tha
workstaltion would hefp staff keep e
wards organised

be specified and that view of the lamps should be screened from normal
directions of view, Lighting controls will need to allow a varied use of the
light depending cn the amount of daylight and the use of the space.
Automatle controls could be used but they are probably not appropriate for
this application as long as nursing staff are encouraged to switch them off
when nol required. ’

Colour design strategy

The dayroom should be very differant from ward areas to provide enough
variety to stimulate the mind (Figures 4.70 and 4.71). This can be achieved
by alternating warm and cool colours between the ward and the dayroom.
This should achieve enough ditference to maintain interest and changs or
relief from the ambience of the ward, The hues used should be of high
reflectance value but inciude harmanious combinations foliowed through
wilh upholstery, textiles or carpets {Figure 2.30).

Bathroom and toflet facilities

These facilities are often given limited clesign attention because they are
seen as a purgly functional space, but they are much mere than that. If a
bathroom i neat and altractive, it will encourage its use and help patients
to take an interest In themselves, which can be an aid to recovery.

Lighting

Lighting needs to be provided by a aumber of small sources rather than just
one diffuser fitting mounted in the centre of the cailing. Wall-mounted
fittings, which are suitably enclosed to meet the required perfermance for a
wet area, are a possible solution. In addition, lights baeside the mirror
encourage attention to personal appearance. Providing an attractive lighting
scheme in toilets can also encourage better maintenance and cleaning
{Figure 4,72,

It is common for lights to be lefl on in these roams, so the installation of an
occupancy switch could be an advantage to save energy, But ensure that it
includes a reasonable tima delay befere it operates 1o allow users & safe
exit and to avoid frequent switching when the facility is in high demand.
Freguent switching of fiuoreseent lamps can cause a shartening of lamp life.

Colour design stratagy

An environment that creates a flattering appearance of the patient is ideal.
Goad, reflective, light — but warm - colours ara effective. The colour
scheme should provide edequate colour and hue contrast and bring a
varied colour palelte to the srea (Figure 4.73). If the overall scheme of the
ward is coo! In terms of colour and tone, a warmer colour may be a
welcome change for the washroom. All sanitaryware should contrast with a
background to achieve adequate “stand-out” for visually impaired people to
be able to use the facilities with ease and confidence.

Staff rooms

These are the rooms where nurses and others can relax, catch up on
support information like professional journals and make tea or 2 simple
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Figure 4.67 Chitdren’s wards shouid be
vibrant and lively to encourage visual
stimulation with disorete areas for changing
displays

Figure 4.68 High-level wa'ndcv-vs can
produce raffections which highlight polished
foors

Figure 4.65 A comfortable dayroom with
a photagraph of a loca! area provides
distraction and afso reinforces & sense of
community and plice

Y Y ——

Figure 4.70 Dayrocms should be clutter-
frae though interesting for patients to spend
time out of the ward andf experience a
change in visual stimulation
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snack. In mast departments they will be used throughout the 24-hour
period by day- and night-shifts. Otten staff will anly be able to take minimal
breaks in the staff room, so they should provide immediate visual relief and
rest to enable them to gain energy for their work on the wards.,

To reduce stress, the idaal staff room or lounge should be as diflerent from
other areas outside the room as possible. The staff room should be as
homely as possible, but in ling with current interior trends to bring the
working environment up to the standard of other modern comparable
workplace rost areas. It should provide quality time out of the wards and an
environment that In even a few minutes can revive the tired employee. This
is an important area where staff gain some valuable time in a hectic day or
night, s0 the room needs to De attractive at night as well as in the day
(Figure 4.74).

Improvements to staff areas appear to have a major effect on morale,
Thought and care should be taken over the design of these araas whers
people are working for lang hours and many years. The quality of these
areas can indicate to the staff that the hospital cares for the workforce and
rawarding them with an uplifting environmeant.

Windows will be appreciated even if they only look onto an enclosed
courtyard, particularly if it has some vegetation. Curtains will be an
advantage at night to shut out the "black-hols” sffect. There should be
space and adequata lighting for the display of planis or flowers that are
always around the ward argas (Figure 4.75),

Lighting

Electric lighting needs to be varied and ilexible to create light and shade. If
a kitchen area is provided, install lighting under wall cabinets to light the
food-preparation surface, cooker and sink. This will provide a good level of
task illuminance for the tasks as well as aid a safe operation - it should also
ancourage cleanliness,

The sitting area needs to have appropriate task illuminances, for exampis
300 Lux where reading and study is taking placa, but again it will be
appreciated if this is not provided by a centre ceiling light, In some cases,
the architecture will suggest solutions, but the use of direct and indirect
lighting will form a good foundation.

The luminaires should be equipped with fluorescent lamps but screened
from normal disections of view. Also ensure that all lamps have the same
colour performance. The contrels will be a combination of wall-mounted at
tha entrance and local switches as appropriate to allow a range of
possibilities.

Colour design strategy

Locat fighting can enhance subtle, warm-coloured walls and flooring.
Providing varied lighting at differant heights in the staff room creates an
interesting and diverse environment akin 1o a domestic sitting or club room,
Colours should be a set of related hues but of different strengths to
accemmodate different viewing positions of the staft pursuing different
tasks. Ideally these colours should bring a colour or tona contrast from the
ward or corridor. Whichever colours are used, a mellow ambisnt
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figura 4.71 A dayroom should feel ambient
and be attractively lit; but the haphazard
arrangament of furniture and wail isplays
with leaffats and notices carn lead to a high
favel of visual noise through cluttar which is
anything but relaxing

Figure 4,72 Altractive wash-room facifities
reise morale whether in the ward's or
genseral public areas

Figure 4.73 Toilet faciities can be part of
colour schermes used throughout a ward,
Using a contrast colour behind
sanitaryware aids older and visually
impaired pecple. A complementary cofour
from the harmeony schemes would provide
visual interast by a change from the ward
cofour schemes. This would be benaficial
for long-stay patients
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atmosphare can be created in any space by using the same colour scheme
throughout the room (Figure 4.76), Upholstery should be coordinated with
intetior colours 1o creats a fealing of a well-designed room. Textiles, curitaing
or blinds should all work in a scheme which softens the overall effect on all
users of the environment.

Summary of Chapter 4

Reception

Use a foyer as a bufler zone batwean the bright outside and less wel-fit
interior.

Make the reception desk a clearly visible (ocal point, n
Figure 4.74 Staff require a rast area that is

. o . o as visually different from the ward and
Light the receptionist’s face well: avold heavy downlighting. waorkstation as possible for maximum relisf

- o concantration

Walting areas
Provide daylight where possible,

Use a combination of lighting to give an informal atmosphere and extra light
cn walls and ceiling.

Ensure lighting is glare-free for people looking in typical viewing directions
(towards a central desk, or at TVs or iluminated displays).

Use light, warm colours for flooring and subtle greyed tones for walls as a Figura 4.75 Quality furnilure in coordinatad

backdrop to stronger colours for chair upholstery. colours could create & fass institutional
oasis. Staff rooms should have different
interior design treatment in terms of

Circulation furnishings or colours 1o the wards

Consider colour-coding and the use of landmarks (o help navigation.
Use more than one celour in long cordors G pravide variety.

Provide offset or indirect lighting to give 2 light airy feel to the corridor,
avaiding glare for patients on trofieys.

Al night, avoid spill-light to bedded areas. Consider dimming or step-
switching to reduce corridor lighting 2t night,

Check the appearance and colour matching of patterned surfaces from a

distance. Fgure 4.78 A thoughtfil harmonious

colour scheme with materials coardinating
in some way will Soften the overall effect of
the environment on af users. Selocting a

; - " . . aint colour which match
Provide windows, where possible, 1o help visitors find their way about the g; i :‘; i;,c;nr rgsfscwii (:pamanam

hospital. Consider photoslestric controls to save energy in day-iit circulation  feature suoh 85 fiooring or furniture can ba

spaces. a VEry SUCCassiul sirategy in economical
refurbishments

On stairways, ensure treads and risers are easy 1o sea.

Lift cars should be lit to appear more spacious and less thraalening.

Emergenicy escape lighting is required,

Il
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Ward areas
Use appropriate colours for the type of ward,

Plan the layout of the ward and locations of windows and partitions so that
some view of a windew is available to staff working in the centre.

[im or switch circulation area lighting to provide reduced dluminances at
aight, and avoid spill-ight.,

Wavylinding colours can be carried through into ward circulation areas.

Light the nurses’ stations to suit ofiice-type tasks but also 1o provide light
on the faces of the nursing staff.

A stronger hue ¢an be used to highlight nurses’ staticns,

Eieciric lighting should be switched or dimmed on circuils that velate to the
daylight availabte in each area.

In bedded areas and dayreoms, the average daylight factor should be at
least 3%.

Use blinds or curtaing to contral sunlight, but ensure they can be fully
retracted when not in use.

Use matt, light-coloured building surfaces 1o provide extra reflected light.

In bedded areas, provide task lighting for patients reading as well as
general lighting. A combined uplighter/downlighter approach can work well.

CGolours should be chosen to flatter the patient’s appearance. Avoid strong
colours and loud patterns.

In day areas, compact fluorescent lights in a non-uniform pattern can
provide attractive.domestic-style lighting.

Gonsider atternating warm and cccel colour schemes in wards and
dayrooms to provide variaty.

In toilets and bathrooms, provide enough contrast belween walls and
sanitaryware to help the visually impaired.

Consider a combination of lighl sources in tollets and bathroems rather
than a single fitting.

Provide windows and varied colour schermes in staff rooms to creata a level
of visual relief.

Consider a combination of direct and indirect lighting in staff rooms.

5. Resources

5.1 Troubleshooting

This section, compiled from comments provided by a wide variety of
hespital personnel, deals with some of the mast common problems Lhat
can oocur, and gives hints on lighting measurement as well as some simple
colour solutions,

Q. People are complaining that the lighting is too dim

A, There are three main possibilities here. It may that the lighting does not
provide enough light to carry out the task_ But it could be that thers i
encugh light on the task but the space as a whele looks gloomy because
ather room suraces arg poorly lit. Alternatively, i the lamps are dimmer
controlled they may be dimmed down 100 far.

Check first to see if the lamps are dmmed down. If they are #ully on, then

maasure the iluminance on the task {see the end of this section for hints on
measuremnent), i this is below the guidelines in secticn 3.2, then ses below
under ‘Not enough light on task’, Otherwise look under ‘Space too gloomy’.

Q. Not enough tight on task

Check the lamps and luminaires are clean and do not need replacing. If
they are, provide extra task lighting {see section 3.2). It a number of staff
are complaining in the same area, consider installing more efficient, higher
cutout background lighting.

Q. Space too gioomy

Measure the illuminances on the walls and ceiling to see if they are within
the ranges recommended in Figure 5.1, If the ceiling illuminance is too low,
consider installing extra uplighting to brighten it up. I the wall illuminance is
too iow, consider installing wall-washing. If both llurninances are
salisfactory, consider redeceration in lighter colours, o fitting a lighter
catoured carpat or pale hard flooring {Figure 5.1).

Q. Lighting too bright in daytime

Check that this is not a glare problem. If the averall kghting leve! appears
too high (check by measuring) then consider installing dimming or slep
switching of the fighting, or at least llexibie switching so coccupants can
switch off individual luminaires. It is werth noting that the illuminance is
higher when the lighting is first installed or lamps replaced, and gradually
reduces aver time.
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Q. Patients compiain of night-time spill-light (for example from
cortidors)

Consider reducing the lighting in the comidor by selective switching or
dimming, so long as this doas not interfere with operaticnal requirernants.
Alternatively consider installing some sort of baffle near to the luminaire, or
between patient and luminairs (for examnple curtaining).

Q. Glare, or reflections in VDU screens or medlcal equipment

Try reorienting tasks and display screens 1o aveid the problem. Otherwise,
consider replacing the luminaires to give better glare control (section 3.2). If
the glare or reflections are caused by natural fight provide appropriate
shading davices.

Q. Lighting flickers

Inspect the lamp visually, particularly the ends of fuorescent fubes. if it is
visibly flickering or flasning on or off, the tube or starter may need replacing.
It there is little or no visible flicker, it could be that the occupant is espacially
sensitive to mains frequency fluctuations in the light. Replacing the centrol
gear with a high frequency electronic ballast should solve the problem.
Alternatively, move the occupant so thoy work mainly under daylight.

Q. Photoelectric controls don't work

This is usually due to an inappropriate setting of the potentiomster in the
contral. It may still be at its factory default level, ar it could have been
tamperad with by the occupants. Under day-lit conditions adjust the
potentiometer 10 give the right illuminance on the warking plana. 1 it st
doesn't work, check the photocell is not damaged, disconnected or
covered up, and that photoslectric control is not disablad by the lighting
management systam.

0. How can we create a pleasant environment in places with no
windows, for example internal corridors?

With a carefully selected combination of a good coleur-rendering light
sourge and warm soft colour tone without any grey for example BS 10 B 15
Gardenia, 2 reasonable bright, warm environment can be created which will
uplitt any potentially dark area. A variety of posilions of light sources such
as wall-lights and task lighting will provide a bright, varied chistribution of
light which adds visual interest to an interior,

Q. What general advlce do you have for selecting pale eclours for
large environments?

i possible you should always try to understand the source hue (for
example, yellow, orange, ysllow-gresn} for the tint cof the colour you may
want to use. Pale colours can produce surprising results in contined places.
For example, a very pale yellow colour can be an orange tint, a yellow tint
or a yellow—green lint, The source hue (orangs or yellow etc) makes a very
hig difference when a complete room is painted in a pale coleur. The
internat walls reflect and intensity any pale tint, Understanding the source
hue is tharefore very important in predieting how ¢alour behaves and
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intensifies in confined or large spaces. Most paint companies can pravida
the referance or notation for a particular colour you may want to usa.
Painting a sample colour insidle a box will go some way o help in the
judgement of a paint's final appearance in an enclosad spaca.

Q. How could the impact of contrast between old, existing scheme
and a bright, new refurbishment could be minimised?

In many refurbishment schemas the retention of an old seclion is a fairly
common situation. f a major part of the old scheme has to be retained for a
langth of time then one way of minimising the impact is to grow a new
schame from some of the reference points of the old. This might be a key
colour from building materials or a feature such as moulding detail or a
particular cotour from fabrics or wallpaper, This will help integrate visually
the exlsting environment with the new, The new scheme can be different
but stands a ¢chance of minimising the impact by relating the new scheme
in some way with the old. An audit, to define the key elements of the old
schema that could be used as a reference point for the new approach, is a
good way to plan a new acheme to lessen the impact of change.

Q. How do colour and contrast in environments help visuaily
impaired or older people?

Algvel of contrast between areas or surfaces helps people navigate around
interior spaces. Many paople with low vislon use the floor to scan and help
orientate themselves so a good contrast betwseen floor and a skirting or wall
for example can be beneficial for guidance. Obstacles or hargware details
such as door handles or wash basins should contrast with background
colour (Figure 4.28). Further details are given in referances 5.2 and 5.3 (see
also section 2.1).

A magjority of elderly or visually impaired people experience a fack of
confidence in negotiating stalrs or escalators. Contrast here to identity
changes in surface is a critically and a legally vital colour contrast issue for
DDA requirements,

Q. On colour deslgn, how can maximum visual impact be achieved
at little or minimum cost? Which features/elements give greatest
individual impact? ’

With minimum outlay a carefully dasigned integrated featurs can be created
which provides visual impact and extra intarest. Identify a particular area
whera a fresh focus of atlention can be produced that has a function such
as a wall in an entrance hall or a corridor, as part of waylinding. This could
he done by uslng a stronger saturated key colour developed from
surrounding colour schemas, applied to a single wall which had wall-wash
lighting illuminating the surface and could be repeated throughout a
cerridor scheme, integrated with a wayfinding strategy. Another way might
be to add soms decorative feature, such as textured surfaces or three-
dimensicnal effects on paricular sites. An illuminated, planted area or varied
coloured display panels for notices would provide a very quick way to
credle some visual impact, tidy up unsightly areas and create visual intarest.

75



——— pm—— pe—— e e e e

LIGHTING AND COLOUR FOR HOSPITAL DESIGN

Q. This room Is “tired”; how can | make it look fresher by Just using
paint/colour without changing the whole room or cofour scheme
Incurring considerable expense?

Mary neople ¢o not realise how simpty repainting the walls with the same

! colour can improve the environment immediately and have 2 beneficial
effect on pacple’s leelings of well-Deing. identify the colours thal were ]
originally used on the walls by matching it with a colour in & current paint
suppliers sample bock. Most paint suppliers crganise their paint samples by
grading the colours from light to dark by additions of btack and pale to
bright by additions of colour, 't will then be easy to choose & colour, one
step brighter, lighter or darker than the current colour. Using & colom»;r
related to the old scheme but perhaps one step lighter or stranger in
chroma can have a refreshing effect on the rcom without the need to
change everything within the area such as carpets or furniture, Just creating
a new colour on one wall may be enough.

@, How can calour be used on doors to comply with the Disability
Discrimination Act (DDA) and sit well with the colour scheme?

Chooging & door colour within a scheme which complies with the DDA is
| not difficult. A door colour may have enough contrast by being 15%
cifferent in Fght refiectance value than walls, All paint suppliers will provide
daia on tha light reflectance value of colours. Alternativaly architrave
surrounding the door can be picked out in a darker colour and dooy
furnitura is now available in a wide range of colours and finishas. Open
doors can ause problems for people with tow vision why require contrast
on the edges to avoid bumping into them {Figure 2.5).

Q. How can | use colour and lighting to make a room look bigger?

According to a Japanese study [5.4, 5.5), the brightness of room surfaces,
particutarly the walls, has a major influence on how gpacious a room is
thought to be. Soin a small room it is important 1o have light colourad
surfaces, espacialy wals. Light fittings should direct some of their light anto
the walls. In a srmall room, downlighters with fouvres to cut off light to the
side can give dark walls fesling of claustrophobic space. Luminaires that
emit some hight to the side, or back washing {Figure 2.4) for example wrap
around cliffusers, will give brighter walls and a less opprassive environment.
Alternatively, wall-washing fittings ¢an be used as a supplemsnt o task
lighting [5.6].

Q. Could you give us some examples of good practice from NHS
trust hospltals where coleur design and lighting was used In
refurbishments?

A. The pictures overleat show the “before” and “after” of a recent
refurbishment at GGuys and St Thornas's Hospital, London.

COURTESY OF L. DOIG, GUY'S & 5T THOMAS'S HHS TRUST

5. RES

aiid
Guys & St Thomas's - Before Guys & St Thomas's — After
A fairly dark, old part of the Engoscopy Unit was targeted for A bright but cool colour schema using a viclat-blue was chosen
refurbishment by the senior stalf. With new vertical biinds, new ceiling fights

and frash paintwork the transformation of this once unappeafing
area has baan appreciated by alf users of the Unit and raised
staff morale

Measuring lighting '

It is useful to have a light meter (Figure 5.2) available tc diagnose lighting
prablems.
Metears need not be expensive, but should have the following capabilities:

s The meter should be designad to measure lluminances in Lux.
Exposure meters for cameras are not suitable.

it should have a separaie photocell on a fong lead. Maters with an
inlegral photocell are difficult to use.

» The photoceil should be colour-corrected (to allow for the spectrum
of ditferent lamps) and cosina corrected (to allow for fight coming
from obligue angles}.

» The mster should be properly calibrated by the manufacturers. It will

regd recalibrating every faw years; check that the manufacturer offers
this servica. Figure 5.2 A light moeter with separate
photocelt

When taking the readings, the photocelt should be properly horizontal {or
vartical for measurements an a wall). Care should be taken not te cbstruct
the photocell with one’s own body when taking readings. Measure both
below and in between the luminaires.
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5.2 Conclusions

in hospitals, a properly-cesigned visuat environment_, with the appropriate
use of colour and lighting, will have impertant benefits. It can make the !
hospital experience mera pleasant for a wide range of users from the elderly
to the very young. Studies have shown improved pat\ant.recolvenf rates.. )
linked 1o aspects such as window provision and apprcpnat.e hght.lng. This in
turn boosts overall hospital productivity and staff retention in environments
which are uplifting.

Hospitals are usually complex buitdings, and they run more smoo!hlly it )
people, both staff and visitors, can find their way about, Coloyr des.lgn isa
powerful wayfinding tool if it is plannad with carg. Colour-.co.dmg. with a
limited paletts, can be used in signage and applied to building surfaces.

Lighting is about more than providing a particular tgsk lurminance, although
good task lighting is itse!f a valuablg aid to productive hea.llhc'are. The
appearance of spaces is also vitally important, a.nd good lighting and colour
design can make spaces look lively and welcoming instead of ?Irab and‘
institulional. Windows play a key role here as they provide daylight, sunlight
and contact with the outside.

For both ighting and colour, a proper maintenance plan neelds 1o be c}rawn
up &t the design stage, and carried cut at regultar intervalg. if the quality of
the visual environment is 1o remain high following installation or
refurbishment.

Energy efficiency is an increasingly important issue. The use of efficient
lamps. ballasts and luminaires, coupled with appropriate lighting controls,
¢an be highly cost effective and help maet energy targets for the NHS.

i planning hospital environments {whether new or refurbished) cost
projections need to take into account these running costs (energy.usfz. ease
of maintenance, staff productivity and patient recovery) as well as nrlmaW
capital outlay, A relatively small investment in good colaur and Tighting
design may reap major dividends over many years.

Colour design and lighting should be considered al a much earlier stage
than currently appears to ba the case. Their joint role in making
srvironments inclusive for all users should be recognised by developers of
healthcare premises.
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5.5 Inui, T. and Miyata, T. ‘Spaciousness behaviour and the visugl
anvironment’. Journal of Light and Visuat Environment. Vol. 1, 1977,
p. 59.

56  Flynn, J.E. ‘A study of subjeclive responses to low energy and non-

uniform lighting systems'. Lighting Design and Application. Vol. 7 MNo.

2,1977,p. 6.

Other ussful publications

BRECSL. *Energy efficient rafurbishrment of hospitals’. Good Practice Guide
206. London, Action Energy, 1997.

BREGSU. ‘Electric lighting controls: a guids for designers, installers and
users’. Good Practice Guide 160. London, Action Energy, 1989,

NHS Estates. Achieving energy efficiency in new hospitals. London, HMSO,
1994,

Barker, P., Barrick, J. and Wilscn, R. Bullding Sight: A Handbook of bullding
and interior design salutions to include the needs of visually impaired
people. Londen, ANIB, 1995.

This book demonstrates how blind and partially sighted people may
perceive the world around them, and shows how simpla and low-cost
solutions can meke the environment more accessible.

Danger, E. The Colour Handbook, Gower, 1987,
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internet-based material

Building Regulations. The text of Approved Document L2 can be viewed on
the ODPM website
hitp://www.safety.odpm.gov.uk/bregs/brads.him.

CDRG - Colour Design Research Group
httpi/fwww.colourdesign.com.
Guidance on all aspects of colour design for the environment.

CADDET Energy efficiency in hospitals. CADDET Maxibrechure G5.
Available on hitp://caddet-ee.org/mb_pdi/mb_05.pdf

N+IS Design Portfolio
http:/Awww.nhedesignportfolio.nhsestates.gov.uk gives a number of good
examples of colour and dayfighting design in hospitals.

King's Fund hito:/ e kingsfund,org.uk

PPatient Expearience
hitp://patlentexperience.nhsestates.gov.uk includes information on the
healing environment and wayfinding

Tiresias: an information resource for pecple working in the figld of visual
disabilities
https/Awww.liresias.org

University of Reading
hittp:/Awwwrdg.ac.ukvie/ describes the work and publications of the
Research Group for Inclusive Environments.

5.4 Glossary

Average daylight factor {DF} The average lluminance indoors divided by
the unobstrucied horizontal iluminance al the same time outdeors. The
indoor Hluminancs is usually averaged over a reference planae covering the
whole room,

DF is given by:

OF= WTa
All-R9

where:

W is the glazing area.

T is the glass ransmittance. Clear doubls or low emissivity glazing has T
around 0,85,

8 is the angle {in degrees) of sky visible from the centre of the window
measured in a vertical section through the window {Figure 8.3}, With na
ohstruction, 8 is 90F for a vertical window. Big obstructions outside can
lower 8 significantly,

A is the area of all room surfaces (celling, floor, walls and windows).

R is their average reflectance expressed as a fraction. In 2 light-coloured
room, R Is about 0.5, ’

Figure 6.3 8 is the angle of sky visibie from

the centre of the window, in & vertical plane

at right-anglos to the window wall
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Ballast A device ta limit the current through a lamp {such as a fluorescent
lamp).

Brightness The subjective respense to the amount of light per unit area
emitted or reflected in the direction of the viewer by a surface.

Chroma An index of saturation or strangth of ¢olaur ranging from O for
neutral grey or no colour to 10 or over for stronger colours as seen In tha
Munsell System or 0-100% in the NCS system.

CIE The Commission Internationale d'Eclairage {international Gommission
on Wumination), the international body responsible for lighting matters.

ClELab A three-dimensicnal geometric representation of colours In space
{Figure 2,21}, Equal distances In the space reprasent approximatety equal
differences in paerceived colour.

Colour measurement The measurement of surface colour is possible with
a spectrophotometer. This provides a CIELab reference which is universally
understood. Widely used in industry as a guality control or malching
process.

Colour references Gommercially developed and established systems for
arganising colowrs in a range for easy access and colour communication.

Colour rendering A general expression for the appearance of surface
colour when illuminated by light from a given source compared, conscicusly
or unconsciously, with their appearance under light fram some refersnce *
source. Good colour rendering implies similarity of appearance to being
under daylight.

Colourways A set of colours used in a patterned textile. The colours can
be repfaced by a new set which re-colours the design in essentially the
same wiay but with a new sat of colours or Golourway,

Contrast The difference in tonal appearance betwaen twa parts of the
visual field seen simultanequsly or successively. Boundary edges of two
samples cantrast when the samples have enough contrast between them
to he seen as different samples. {See "Light refiectance value”).

Corretated Golour Temperature (CCT) The temperature of a full radiator
which emits radiation having the nearest colour to that of the light source
baing considered, for example the colour of a full radiator at 3500 K is the
rearest match to that of a white tubular fluorescent lamp.

Fent The style of the text or typeface, For example, Times New Roman
(serif) or Arial {sans-serif),

Glare The discomiort or impairment of vision experienced whan parts of
the visual field are excessively bright in refation to their surroundings.
Disabilty glare is glare produced directly or by reflection that impairs the
vision of ohjents without necessarily causing discomfort. Discomiort glare is
glare that causes discomfort without impairing the ability to see an object.
Some visually impaired people experience physical pain from glare,

&8
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Harmony Structured refationships between colours, Opposite or adjacent
hues or variations in tonal (brightress or value) scales of a single colour will
afl have a harmonic relationship between the colours

Hue The colour name in the sense of Fed, Yallow, Green etc.

Muminance The amount of light falling on a surface per unit area,
measured in Lux.

Light reflectance value See "Reaflectance”
Luminaire A light fitting.

Manifestations The graphic motifs, patterns or devices used on glazing to
alert people to the fact that the surface ahead Is transparent or glass.

Metamerism Tha phenomenon occurring when coloured objects which
match under ona fluminant do not match under another due to
fundamenta! component diferences such as pigment source.

Munsell Systemn A system of surfece colour classification using uniform
colour sgales of hue, colour and chroma. A typical Munsell dasignation of a
colour is 7.5 BG6/2, where 7.5BG (blue/green) is the hue reference, 6 is the
value or brightness ang 2 is the chroma cr saturation reference number.

Optical colour mixing This differs from mixing of solid pigments. Small
dols of different colours mix optically in a very unpredictable way when
viewed from a distance. The result of the mix differs according to the actual
type of hug, Warm colours dominate cool. For example, a very small
proportion of red dots on a blue fisld could end up dominating a larger
proportion of blue, creating a mauve, This affects ¢olour matching of
materals from a distance.

Plctogram An slermant of signage which describes a word with a very
simple picture which everyone should recognise. “Female tollet” would
therefore be an oulline of a woman. There are internationally agreed
pictograms for a wide range of purposes such as accessibility. The use of
pictograms attempts lo overcome language and cognitive barriers.

Powder coating A process for coating metal objects by the electrical
charge of the object which attracts fine particles of coloured powder that
coat the metal. A heating process melts the powder to make the coating
tough and permanent.

Reflectance The ratio of the amount of light reflacted from a surface to the
amount of tight talling on it. The light reflactance value can e expressed as
a decimal {0-1) or percantage (0% to 100%).

Sans-sarif Text or typelace without serifs. An example of & typeface with a
serif is Times, and without or sans-serif is Arial. Sans-serif typefacas are
more easily legitle for people with low vision,

Saturation The subjective estimstion of the amount of pure, chromalic
colour present in a semple, judged in proportion 10 its brightness. With
paints, 2 hue-like orange might be a highly salurated colour of full strength
such as a bright orange or a full colour strength and low lightness value
such as a brown or & low saturation and high fightness which woulgd be a
paste! peach colour.
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Spectrophotometer A hand-held or bench-top device for measuring
colour as a CiELab measurement. The measurement plots the colour with &
three-dimensional referance point in colour space.

Tactile information Raised areas on signage, buttons or tactile paving;
designed for touch sensitivity, Braille is ona form of tactie information.

Transmittance (of light through glass] The ratio of the amount of light
transmitted inside through the glass to the amount of light incident on its
outside, The value can be expressed as a decimal {0-1) or percentage 0%
to 100%;.

value In the Munsell System, an index of the lightness of a surface ranging
from O (biack) to 10 (whitg), in NCS from 0 to 100%. Approximately related
to percentage reflectance R by:

R=V{V-1)
where V = valus,

Visual noise The leval of diverse visual material or stimuli which cceupies
a section of the visual field. Can refer to the visually chaotic clutter of the

ervironment or tha lack of control in the display of objects or customised
signage.

5.5 Figures

Photographs and illustrations are copyright of ar have been supplied by
aither BRE or the Colour Dasign Besearch Centre, except whera indicated
in the text. Special thanks go to the hospital ressarch teams throughout the
NHS trusl healthcare establishments visited, whe supplied photographs to
be used for this repart and are credilad in the taxt. We are grateful to the
architects who kindly sent photographs of their work far us to use in the
report. Care has been taken io ensure that copyright of all figures has been
acknowledgaed without omissions.

Figures 1.1 - 2.20 CORG 88U; 2.21 - 2.22 (ELAB; 2.23 CDRG SBU; 2.24
PANAZ TEXTILES; 2,25 - 2.81 CDRG SBU; 2.82 PANAZ TEXTILES; 2.83 -
2.84 CDRC SBU; 2.85 — 2.89 NHS ESTATES; 2.90 CDRC SBU: 3.1 -3.3
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CDRC SBU; 4.26 NHS ESTATES; 4.27 - 4.31 CDRC SBU; 4,32 POOLE
NHS; 4.33 — 4.44 CDRG 5BU; 4.45 BRE: 4.45 TOMMY GOVERN; 4.47 -
4.50 CDRC S8U: 4,51 BRE; 4.52 - 4.60 CDRC SBU: 4,61 BRE; 4.62
CDRGC SBU: 4.63 BRE; 4.64 CDRC SBU; 4.65 POOLE NHS; 4.86 - 4.67
CDRC SBU; 4.68 BRE; 4.69 - 4.76 CDRG SBU; 5.1 BRE; PAGE 111 NHS
ESTATES; 5.2 - 5.3 BRE
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{From November 2003 the Colour Dasign Research Group has been based
at Kingston University, Kingston, Surrey KT1 2QJ)

BRE

Buitding Research Establishment

a0

About NHS Estates guidance

and publications

The Agency has a dynamic fund of knowledge which &
has acquired over 40 yaars of working In the field. Our
unique access to estates and faciities data, paficy and
information is shared in guidance delivered in four
principal areas:

Design & Building

These documents look at the isaues involved in
planning, brisfing and designing facilities that reflect the
latest developments and policy around service delivery,
Thay provide current thinking on the bast use of space,
design and functionality for specific clinical services or
non-clinical activity areas, They may contain schedulss
of accommadation. Guidance published under the
headings Health Buiding Notes {(HBNsj and Design
Guides are found in this category.

Examples include:

HBNM £4, Fagilities for cancer carg centres

HBM 28, Facilities for cardiac services

Diagnostic and Treatment Centres: ACAD, Central
Middlesex Hospital - an evaluation

HIFN 30, infection conlrol in the built envirenmant:
design and planning

Engineering & Operational (including Facilities
Management, Fire, Health & Safety and
Environment}

These documents provide guidance on the design,
installation and running of specialised building service
systems and also palicy guidance and instruction on
Firg, Health & Safety and Environment issues. Health
Technical Memoaranda (HTMs) and Health Guidance
Notes {HGNs) are included in this category.

Examples include:

HTM 2007, Electrical services supply and distribution

HTM 2010, Sterilization: operational management with

testing and validation protocols

HTM 2040, The contrel of legionellag in healthcara
premises — a code of practice

HTM B2, Fire safety — alarm and detection systems

Procurement & Property

These are documents which deal with areas of broad
strategic concern and planning issues, including capital
and procurement,

Examples of titles published under this heading are:

Estatecods

How to Gost a Hospital

Developing an Estate Strategy
Sustainable Development in the NHS

NHS Estates Policy Initiatives

In response to some of the key tasks of the NHS Flan
and the Madernisation Agenda, NHS Estates has
implemented, project-managed and monitored several
programmes for reform to improve the overall patient
axperience, These publications document the project
outcornes and share best practice and data with the
fisld.

Examples inciude:

National standards of cleaniiness for the NHS
NHS Menu and Recipe Books
Seld on Health

The majority of publications are available in hard copy
from;

The Stationery Otfice Lid

PO Box 29, Norwich NR3 1GN

Telephone orders/General encuiries G870 600 5522
Fax orders 0870 600 S533

E-mait book.orders@tsc.co.uk
httpe//veww.150,c0.uK/DoOKShOp

Publication lists and selected downloadable publications
can be found on our website:
htip:/frwww.nhsestates.goviuk

For further information please contact our Information
Centre:

e-mai: nhs.estates@coh.gsi.gov.uk

tel: 0113 264 7070
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