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Problem: Value and importance of hos-
pital design

Health underpins both work performance and
well-being. The built environment affects health
to a great extent; Sick Building Syndrome can
make us ill. Functional demands have long
ceased to be the only concern when construct-
ing hospitals. Patients and visitors should, in-
creasingly, link recovery and well-being with
the building itself and therefore should develop
a positive image of the hospital. Design is also
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used as an effective marketing tool that builds
trust with patients and visitors and should con-
vey a sense of reliability; or, in other words:
“Quality architecture will give the image of
quality care.”In Design That Cares* by Carp-
man and Grant (1993), a series of guidelines is
listed that has also been applied in the course
of this study at three clinics in the Kemperhof
Hospital in Koblenz.

In our article, we researched a surgical ward,
a women and pediatric clinic with regards to
the connection of building features with recov-
ery of patients, productivity of the employees
and well-being of all users. The methodologi-
cal approach of this study uses post-occupancy
evaluation (POE), knowing fully well that this
is just one step of the International Building
Performance Evaluation (BPE) which refers to
the complete life cycle of a building (Preiser &
Schramm, 1997, 2005; Preiser, 2005; Preiser
& Vischer, 2005). Despite conducting just a
POE in our study, we develop a methodologi-
cal structure for our questionnaire in the facet
approach (Borg & Shye, 1995) and accomplish
a system to judge hospital quality (cf. Walden,
2005) on the basis of qualitative and empirical
data. In our opinion both steps help to further
our progress in the methodology which is con-
nected with BPE.

The Kemperhof Hospital

The Kemperhof Hospital is funded by the town
of Koblenz. Kemperhof is an acute hospital for
focussed care with nine main fields of expertise
and a total of 641 beds, making it the largest
hospital in the region with over 1.000 employ-
ees.
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Figure 1 \ﬁe of the Kemperhof Hosital i Koblenz/ Germany

Clinics/Depart- number
doctors
ments of beds
1. Surgery 155 20
2.Anaesthesiology (interdisci- 24
plinary)
3. Medical clinic | 100 14
4. Medical clinic I 102 20
) 5 special
5. Radiology beds 12
30 (together
6. X-Ray with
Radiology)
7. Women'’s clinic 64 13
8. Pediatrics 90 19
9. Urology 78 12

Table 1 Kemperhof Hospital — number of beds and doc
tors on each ward

nemaional cademy or besin snd e | nternational Academy for Design and Health

In close proximity to the main building at Kem-
perhof there is a helicopter landing pad. The
town hospital of Kemperhof in Koblenz is an
academic teaching hospital for the University of
Mainz.

First hypotheses

1) The judge’s assessment of aspects which are
linked with environmental control of patients
and personnel will be reported.

2) A preference ranking shows the patient’s as-
sessments of the building’s quality.

3) Personnel and patient’s quality assessment
differs concerning the hospital’s building char-
acteristics.

4) Design and environmental control in the
building have a measurable correlation with the
performance of the personnel and the recovery
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of the patient as well as the general well-being
of both parties. The assessment of recovery rais-
es when a high judgement of well-being comes
along with it.

Procedure: Facet Approach, Rating
Scale, Sample

The structure of the assessment sheet draws it-
self from the figure 1 of the so-called category
groups. These in this structure of so-called fac-
ets are the fundamentals for the creation of the
questionnaires.

5) Qualitative and empirical specifications for
important design characteristics are the basis of
our system to judge a hospital’s quality.

Individual
Person (p} {al=assessor in siu’) ASSeS50S
{ad=assess0r using photographs)
{a3=patient)
(ad=staff mambar)

Reference
(coanitivelyiaffectively) the  (bi=single features) or
(bZ2moverall impression)

taken from the following Environmental Areas:
(e1=exterior appearance | grounds)
{cZ2=main entrance)
(e3=padiatrics)
[cd=amengency room)

(cS=surgery)
{cB=matemity ward)
(cT=security)
Criteria Environmental Control
with respect to (d1 = functional valua) regarding (a1 = naglact/dilapidation)
(d2 = aesthetic value) (2 = vandalism)
(d2 = sodial value for communication) (e3 = aesthetic improvements)
(d4 = ecologleal value) (g4 = evidence of any

individual changes)
(&5 = ability to regulate own
environment )
(& = no ability to control
own environment)

with regard to their effect on patient recovery, the well-being of staff and patients and on
staff performance as

Rating Scale

M -1 G =very good)

{f2-2 & m=good)

f3-3 2 =average)

if4-4 & = poor

(15 -5 & = yory poor), as well as
(-2 = not been able to answer).

Figure 2 Mapping Sentence to Judge the Subjective Effect of Hospital Design on Recovery, Well-being, and Perfor-
mance (cf. Walden, 2005)
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At the end of each section of questions, space
was left available for participant’s individual
thoughts.

Sample: To begin with, 34 student assessors
from the University of Koblenz were questioned
“in situ”, along with 42 independent assessors
using photographs (242 items), 28 patients and
28 staff members using 84 items. Completing
the questionnaires took up to 2 hours for all 242
items.

Results

In the first description of our results for student
assessors “in situ”, we focussed on the evalua-
tion of environmental control and the overall as-
sessments: performance of the staff, recovery of
patients and the well-being of both groups. En-
vironmental control means positive or negative
design aspects that patients themselves. In the
second part of the descriptions of our results, the

THE EFFECT OF HOSPITAL BUILDING ON PATIENT RECOVERY

feedback for the hospital planners is given from
the view point of patients and staff followed by
a summary with detailed comparisons of the re-
sults from the four groups of assessors.

Student assessors “in situ”

The goals set for health, performance and well-
being are fulfilled to a particular degree in the
pediatric and maternity departments. Surgery
follows with around 1 rating scale value for
poor assessment. In particular, there is a need
for improvement in the aesthetic appearance of
the surgical department and in its functionality.

Correlations in the answers

Aided by Pearson-Product-Moment-Correla-
tions, it should be determined, for example,
whether there exists a connection between well-
being and the quality of the hospital from the
assessor’s point of view. Correlative values with
a significance level viewed at p < 0.01 .

Figure 3 Decorations for little patients at a staircase in the pediatrics ward

emaiond e Tor Sesnnd s | nternational Academy for Design and Health
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Figure 4 Assessment ““in situ” by student assessors (Number of individuals/N=34). The questionnaire includes 242
items. Mean values on a scale reach from 1 = very good to 5 = very poor.

Because of the abundance of these values we
have only analysed highly significant correla-
tive values over 0.7.

About hypothesis (4):

The assessors estimate the performance of the
staff at a higher rate when the level of well-be-
ing is also high (rxy=0.78). From the point of
view of the assessors, the greater the subjective
opportunities for design and control on the part
of the staff and patients (for functional improve-
ments and aesthetic appearance), the higher
the level of staff and patient well-being (rxy=
0.72).

Personal information from those ques-
tioned using the photographic assessment
(N=42)

In all, 42 people were questioned as indepen-
dent assessors. The evaluation is considered in
the conclusion. A more exact representation has
been left out due to space restraints.

Patients (N=28)

28 patients filled the questionnaires with 84
items out (N=28). They are divided up as fol-
lows:

« pediatrics: 8 subjects (four children; four
adults)

* Surgery: 9 subjects

* Women’s clinic: 11 subjects

The most positive and most negative items in
descending and ascending order of mean value,
as well as significant differences in the ratings
given by staff.

In the following paragraph the items that were
rated in all three departments as (very) good and
(very) poor should be viewed. Along with these,
the top ten best and ten worst features of the pe-
diatric clinic were considered.

First, the items (features) rated as very good or
good in all three departments are described (ta-
ble 2, table 3, table 4) Altogether, the women’s
clinic has the best ratings from patients, fol-
lowed by the surgical ward, with pediatric clinic
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Table 2: Pediatrics Significantly
poorer ratings
from staff t-Test
(p<.05)

Item Mean

Lockable cupboards/lockers available for staff 1,00

Central heating that can be regulated in patients’ rooms 1,25 2,80

Natural light in patients’ rooms from windows 1,38 2,08

Corridors of the clinic are bright and decorated 1,50

Through corridors in the clinic are sufficiently wide 1,50 2,83

Staff allowed to brighten up lounge areas 1,50

Floor covering ensures safe movement 1,63

Shade from sun available in patients’ rooms 1,75

Sisters’ offices located centrally 1,75

Map of hospital located in main entrance 1,86

Brightening up or redecoration of exterior and grounds by patients and 3,60

staff

Changes in main entrance made by staff and patients 3,67

Handrails suitable for children and disabled 3,67

Patients’ rooms not overcrowded 4,00

Smokers’ room/zone available for visitors 4,00

Telephones available in patients’ rooms 4,00

Sufficient number of public telephones available in the main entrance 4,14

Privacy facilities available outside 1,17

Privacy facilities available in main entrance 4,17

Adjustable seating available in main entrance 4,80

at the bottom of the scale.

Connections in patients’ answers (development
of correlations) (hypothesis 4)

From the patients’ point of view, we can see that
a real connection exists between the well-be-
ing of the patients and staff performance (rxy=
0.91). In addition, it could be substantiated that
well-being and recovery are clearly linked (rxy=
0.84), as well as a connection between staff per-
formance and patient recovery (rxy= 0.94).

Staff members (N=28)

Questions concerning staff members’ personal
information

nemsion Acaeny o b wa s | nternational Academy for Design and Health

28 questionnaires returned from the following
clinics: Pediatrics (N=12), Surgery (N=11),
Women'’s clinic (N=5) Short summary of results
obtained. It is striking that in the assessments of
clinics by the staff, pediatrics does well, with
the most positive values (1.92-2.5). Surgery,
on the other hand, is rated as the worst clinic
in comparison, with the lowest score of positive
values (2.3- 2.5), and also the most negative val-
ue of 4.73 (adjustability of seating). Pediatrics
was judged completely differently by the staff
and patients. However, it must be noted that the
positive assessments made by patients overall
clearly outweigh the negative ones. Negative
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assessments dominate in the staff’s responses.
The staff assessments and those of the student
assessors are therefore very similar, but are
based partly on different impressions of indi-
vidual features.

Figure 3 Two available seats in the main entrance

The following aspects were rated positively by
all three clinics:

- The sisters’ office being located centrally

- Patient rooms all having access to natural
light

- Staff and users being able to make functional
changes and can modify the aesthetic appear-
ance

These aspects should be maintained as a result.

The following aspects were rated negatively by
all three clinics:

- smoker’s room

- few privacy and recreational facilities

- few seating facilities in the main entrance
-sign-posting and direction signs throughout the
hospital as a whole were also criticized
-generally, the staff assessed many aspects more
critically than the patients (compared with t-
Tests).

Connections in the answers (development of
correlations) (hypothesis 4)

The same stipulation applies to the examination
of correlations that applies to the other studies
(that is, only correlations with high significance

are used [rxy >+/- .60]).

Clinics (design)

The overall impression of the hospital contrib-
utes to good staff performance, which is con-
nected to well-being (0.88). The overall im-
pression of staff performance in clinics shows
connections between individual improvements
in aesthetic appearance (0.68), the existence of
personal items (0.65) and the overall impression
of well-being (0.89) — from this it is understood
that some redecoration and personal items in-
crease well-being, which undoubtedly also has
a subjective influence on the estimations of staff
performance.

Figure 4 Decorations by a medical doctor

Conclusions for the construction and
alteration of hospitals

In every hospital, the building blocks for suc-
cess are good staff performance, patient recov-
ery that is as fast as possible (proven by a high
quota of success rates), and the well-being of
staff, patients and visitors. Since a hospital’s ar-
chitectural design has an effect on staff perfor-
mance, patient recovery and the well-being of
staff, patients and visitors, future hospital con-
struction or renovation projects should give the
same amount of consideration to the architecture
of the building that is given to its medical equip-
ment and furnishings. This conclusion is based
on the subjective assessments of four groups of
people, not on objective data. To collect objec-
tive data to add to this is a task for future evalu-
ations of this kind. As a result, using a posi-
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Figure 5 Assessment “in situ“ (N=34). Mean values on a scale reach from 1=very good to 5=very poor.

tive architectural design could raise employee
performance, record shorter lengths of stay for
patients in the hospital’s annual report through
its positive influence on recovery times, and in
addition, increased levels of well-being in the
hospital would leave staff, patients and visitors
alike with a more overall positive impression
of it, under which certain circumstances could
result in a better image of hospitals as a whole
being expressed amongst the general public.
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Figure 6 Surgery examination room without decorations

There are numerous architectural features that
can influence the named aspects of recovery,
performance and well-being. These have al-
ready been listed in the summary of results. The
most important features can be found in the fol-
lowing tables; what significance they have for
outsiders, patients or staff is variable.

However, the clues of the varied meaning of the
characteristics inform the concrete results of our
empirical study. The meaning of the character-
istics can, however, appear completely different
in other hospitals when the specific problem
situation is taken care of. What is more impor-
tant is the development of a procedure to assess
the quality of the hospitals that provides a pool
of judgement criteria for hospitals all together.
On the basis of such a system, new surveys and
tests could always be generated that would then
be tailored to the corresponding local situa-
tions. The effects of the design features on the
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Table 3: Surgery Significantly
poorer ratings from
staff

Item Mean

Telephone available in patients’ rooms 1,56

Lockable cupboards/lockers available for staff in the clinic 1,60

Sisters’ offices centrally located 1,67

Staff allowed to brighten up the lounge 1,71

Patients’ rooms are suitable and friendly 1,75

Main entrance is clean and hygienic 1,78 2,73

Patients’ rooms not overcrowded 1,78

TV and radio available in patients’ rooms 1,78

Plugs, light switches, emergency call buttons available in patients’ 1,78

rooms (ease of use and functionality

Natural light through windows in patients’ room 1,78

Adjustable seating available in main entrance 3,63 4,73

Table 4: Women'’s clinic Significantly

poorer ratings from
staff

Iltem Mean

Natural light in patients’ rooms from windows 1,00 2,40

Sisters’ offices centrally located 1,25

Central heating that can be regulated in patients’ rooms 1,38

Shade from sunlight available in patients’ rooms 1,55 3,00

Lighting in patients’ rooms is suitable for patients 1,55

Telephone available in patients’ rooms 1,55

TV and radio available in patients’ rooms 1,55

Staff allowed to brighten up the lounge 1,60 3,00

Fittings available in baths for easy use 1,73

Effect of overall impression of the clinic on staff performance 1,78

Library available 3,50

Comfortable seating areas available in main entrance 3,60

Sufficient number of public telephones available in main entrance 3,73

Personal items allowed in lounge 3,80

Privacy facilities available in lounge 4,00

Adjustable seating facilities available in main entrance 4,33
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Figure 7 Assessment ,,in situ“ (N=34). Mean values on a scale reach from 1 = very good to 5 = very poor.

recovery, performance and well-being should
be checked with a greater random sampling
(N>30 per group) and with the help of calcula-
tion through the regression analyses (cf.Walden
in preparation).

Figure 8 Sign pointing to the delivery room

System to judge the quality

of hospitals

The elements of the system to judge hospital
quality were developed based on the important
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design features which are mentioned in the lit-
erature (Carpman & Grant, 1993; 2002; Dilani,
1999; Reizenstein Carpman, Grant & Sim-
mons, 1985; Monz & Monz, 2001; Shumaker
& Reizenstein, 1982; Walden, 2005; Zimring,
1994) and on the results of interviews with ex-
perts containing exploratory questions such as:

Which mistakes should be avoided;

Which aspects of the building as it stands now
can be judged positively;

Which particular aspects do you consider to be
most important for future hospital buildings...?

Hospital environments can be assessed using
four criteria, namely the functional, aesthetic,
social, and ecological. These criteria are devel-
oped by applying the basic central themes of ar-
chitectural trends, such as “form follows func-
tion” to architectural psychology. What is meant
by this is that functional aspects save time and
energy; for example, layout, wayfinding and
quality of materials. Aesthetic design results in
feelings of beauty or newness. Social-physical
aspects can result in conflicts that arise from si-

108



THE EFFECT OF HOSPITAL BUILDING ON PATIENT RECOVERY

multaneous use of one setting by multiple par-
ties (for example concentrated work disrupted
by someone using a pneumatic drill in the vicin-
ity) or in opportunities through communication.
Ecological aspects mean that the consequences
of a building’s existence are taken into account
- from breaking ground and recycling, to health
concerns.

The structure in the Mapping Sentence also fol-
lowed these 4 criteria.

Table 5: System to judge the quality of hospi-
tal buildings (cf. Walden, 2005)

However, a hospital’s architectural features are
not the only things that can affect recovery, per-
formance and well-being. The present study has
shown that opportunities for designing and con-
trolling the building and for organization, from
the perspective of staff and patients, can also
have an effect on staff performance, patient re-
covery and on the well-being of both groups (cf.
Burger, 1992, S. 171; Clements-Croome, 2000;
Ehlers, Greisle, Hube, Kelter & Rieck, 2003;
\oordt, 2004).

Improvements are desirable for patients with all
types of influences in an individual’s environ-
ment from the opportunity to be able to relax
(privacy), to the operation of everyday objects
such as lighting, heating, air-conditioning, tele-
vision, radio, blinds and bed etc., and the influ-
ence of personal design touches — for example,
displaying or putting up personal things or be-
ing able to influence decision-making). The op-
portunity for staff and patients to design or con-
trol elements such as these should be granted to
a much greater extent in the future, in order to
produce a positive influence on the different as-
pects of recovery, performance and well-being.

Conclusion: Achieving perceptible changes
and effects form part of people’s well-being
and recovery. Only data from all involved in-
dividuals in a multi-method-approach forms
a complete overview of the running of a facil-

ity.

Furthermore, the data should be appraised con-
cerning the economic benefit of improvements
of the architectural design in the future targeted
through BPE’s

Gifford (2002, p. 371) reported that an invest-
ment in workspace design can result in a pro-
ductivity improvement of between 10 and 50
per cent; and Brill, Margulis, Konar & BOSTI
(1984) calculated a 17 percent improvement.
With hospital construction and the realization
of such improvement measures, a correspond-
ing benefit is expected in the form of earlier
patient recovery and superior personnel work
performance.

109



>
o
L
>
Q
O
L
o
T
=
=
5
o
=
o
©
=
a
=
)
[a]

doys/alols A1920I9) -
sdoysxoog -

SEIER

pajqesip

3} 10} 3|geNS SIOPIII0D pue
salnol ‘sdals ‘shkemyred -
sireyoysnd ‘sireyoj@aym
10} sdwrel ‘syremapis -
spunolibAe|d ajes

‘saye| Jo spuod jooudpjyD -
"018 Msony/doys -
syredioo -

SWILID WOy

uonoaoud ‘Alajes oiyel] -
(odire) AemyBiH -
Bunsodubis -

3}lomiau peoy -

sng ‘Aemgns

JRemuwreny :syui odsuel] -
‘019 ‘sdoys‘sadinias

(-o19 sIayolass

‘sAauinb ‘sireyojaaym Buisn)
pajgesip ay 1o} s|gqenns
saoueJUD pue ‘suaned Joy
s|reipuey pue Bunybi| ‘siopu
-102 ‘sdajs Jo} uonesapIsuoD
reg-yoeus/doys -

(Jaquwinu ‘uon

-e20]) sylooq auoydaa] -
ueld JloolH -

slayrew palo

-|02 ‘spseoq uonewloju] -
(ppm ‘jpued

1013u09 Jo 1yblay) sio1ens| -
(renuew

10 dieWwoINe ‘{YIpim) slooq -
'019 ‘S3I2IYaA JO

199} ‘sjodap abeiols ‘uone
-xe|al 10} sanijioey ‘syueld
|nJasn ‘sadiAIaS [edlpaw
Aouabiawa Joj uonepow
-woo9e ‘shemyred ‘ped
Buipue| 1e1doolay ‘sadeds
Bupyred ‘suonouny snolea
10} spunoJb Jo azis :(jool)
ures 1surefe uonoalold -
aoueUBIURW JO 1S0D -
s|eualew jooud

slayew palojod pue
subis Buisn Buipui-Kepp -
paisodubis swooy -
uoneoo| [enua) -
SwooJ Juswieal) juondalay -
(pareoo|
Aj[el1uag) saouyo Ia1sIS -
aualbAy ‘ssaulues|) -
uoneosoT -
SW00.1Sal IONSIA -
'019 SA9|
-joa ‘sAauinb 1oy siopLio) -
sjuaned loj s|relpueH -
pajgesIp ay} 1o} SS9y -
¢payipow oq ued -
Aoenud
‘sanl|ioe) [euonealdal -
éalqejrene -
wool Bunrem/seare buieas
(-018 syuaned Joj s|respuey ‘uaw
-dinba juswyean yum skajjon
‘swab Jo peaids ay) J81UN0OI 0}
slasuadsip JueosjuIsip ‘suiseq
ysem) siopliiod Jo juaswdinb3g -
(ues|d ‘reonoeud) sjlamirers -
218 Bul
-ysem ‘abelols ‘swalsAs Buneay
10} SwWooJ :sadeds [euonouny -
Buneay ‘suoidauu0d [eI1103|9
yum paijddns ‘slopLuod ‘siels
‘sfellarew urejurew-o0l-Asea -
aoeds Jo umopyealg -
0] 10adsal yum ANUIoIA

pareinbai Ajrenpiaipul pue
apispaq) Bunybi| ayeudoiddy -
(uaippyo

10} 9|qelNs) ‘asn Jo asea ‘Al
-[1qISsa22e) spuels WYBIN -
(a1geisnipe ‘uonouny

118yl yum ajqnedwod) spag -
(ua1piiyo oy B|geNNS)
‘SwooJyreq [eunwiwod ‘swool
-ysem) sanijioe} Arelues -
(prem Ajuisrew) woou 18inQ -
}JoJWwod

/ sbuiysiuiny a|gejreny -

(prem s,uaip|iyo)

syuared 1o} swool yBIuIdsAQ -
Jayio

yoea 01 diysuoneas ur SMaIn
Buipunouins ‘sanissadau Ajrep
|Ie 01 Aujiqissadoe ‘(*018 ‘sireyd
-[@aym ‘sAauinb Joy adeds)
sjuaned 1o} 8|geNns SIopLIoD -
(Adeuays 1oy uswdinba
‘(sauoydpeay yum ‘parennde A
-[enpiAipul) olpes ‘A1) swal [ed
-11109]9 ‘smopuim ‘(asn Jo asea
pue Ajjiqissadoe) ‘suonng

11rea Aouabiawa pue saydums
by ‘sbnid (yJoosdpyiyo) -
Ss[elslew urejurew-ol}-Aseg -
(3oe1u09 Asea

‘UoIIed0| [BJIUBT) SWOOJ JBYI0
pue ‘saoiyo JasIs ‘shem|ey
‘wooJiyreq 01 SUORI3UUOY -

[e100S pue [eaIpaw Jaylo | -pjiya ‘sued yseds jo uonedo| | reau ul aoeds abelols pue swool aoeds Jo umopxeaid - | (snjea asn)

0] Syul| pue sasuelsid JUBIDIYS pue JUBIUBAUOD JO Jaquinu pue ‘ybiay ‘aziS (821s) N0keT - [euonoun4
aoueIUd

aln urew Buipnjoul ‘spunolb ‘019 sAem|ey /swool spiem |[e 01 9|qeaijdde eLBIID

-dnlJiselju| / JuswuoldiAug

pue apeoe} [elidsoH

1UBWIea.1/S321440 SI91SIS

Swool sjualled

luswuoliAnug

Table 5 System to judge the quality of hospital buildings (cf. Walden, 2005)

International Academy for Design and Health

It

International Academy for Design and Health

110



THE EFFECT OF HOSPITAL BUILDING ON PATIENT RECOVERY

deaydn -

UIp JO [eAOWRY -

(GoIE)

alnyeu ‘siauenb Buinl pue
[eLISNpuUI ‘[e12JaWWod) Jusw

(yersysiasn Aq spew sjusw
-anoidwi/dn Bulusybuq
‘63 ‘suoielalfe [enpiaipul
jo subis ‘Ajiqeadiniss Jo
uononsap ‘uonepide|ip)
slasn Aq ys| saoel] -
(019 ‘paned ‘sqels
‘oewue] ) Buined jo adA] -
pooy

-loqubBiau yum ui spua|g -
siuawabuelle jue|d -

‘019 ‘saoueliua ‘sareh

‘ubisap ays jo Anreuibuo

sbuiyl reuosiad ‘Wb ‘A|pusi -
(yers/siasn Ag epew syusw
-anoidwi/dn Buiuaiybuqg "6 e
‘suolyesalfe enpiapul jo subis
A1IgeadIAISS JO UOONASAP ‘uoh
-epideyip) s1asn Aq Y| sedel] -
SIaMOJ} ‘suonel02a( -

(spung) uns

3y} wouy uondajoid ‘(MaIA ‘smop
-um ‘B reanreu) ssauiybliq
‘wayl ybnouyy Buiwod yhi|

pue SMOPUIM 8y} WO} MBIA -
sauwrel) pue

syeas mopuim ‘Buin ‘Jaded|em

sBuiy: reuosiad ‘Ajpuau -
(Aipuany

‘ualp|iyo Joy ajgenns) ubisaq -
(spujq) uns ay

woJ} uonoaaloud ‘(Maia ‘smop
-UIM 3y} woly ‘feanyeu) 1ybi|

10 uonodalip /1yby Jo adA] -
SMOPUIM WO} MIIA -

-uoJdinua ay) oy Aljigeuns - ‘saluoojeq ‘apede} ‘J00Y - ‘(218 ‘OAd ‘sauoisbeyy) ‘sbuua (s100p ‘smopuim ‘sBuIBA0D (019 An®
1saJ191ul ‘Aixa|dwod sleualew | -A02 ooy ‘sBuljiad ‘sjem ‘sirels - | 1ooj ‘sjrem ‘sbuljiad) sjeusrew | -woab ‘wioy)
‘ssauannoeIe ‘Alwlojiun 90eJINS ‘swioy ‘s10j0D | S[eualew adepns ‘swioy ‘siojo)d 92BJINS ‘swoj ‘'s10j0D - onay1say
(pare|nbau
ag ued Jeyl) Buluonipuod Iy -
WI00IX03Y9 /}yels 10} SI9XI0T -
(dis-uou
‘Te)} ‘yloows) sBulIBA0D 100|H -
selawed
90UR||IBAINS / SI00P dlI -
Swia1sAs (pare|nbas aq ued
Japjuuds / (paisodubis ‘sjgejrene | 1eyr) Buiuonipuod-ire/BunesH -
Ajpeal) siaysinbunxa aliH - sauoydaja] -
swiieje ayows/ (paxsew pue pa (ejgqex20] | (enfen asn)
-1sodubis [jam ‘suxa Aouabiaw3 - ‘aziIs ‘ybiay) saqolplepn - [euonoun4
aouesud
ain urew Buipnjoul ‘spunoib 019 sAem|ey /swool spJem |[e 01 a|gedljdde elLBIID

-OnJiselul / JuswuoldiAug

pue apeoe} [elidsoH

1USWILa11/S311J0 SIS1SIS

SwooJ siualjed

luswuoldinug

Table 5 System to judge the quality of hospital buildings (cf. Walden, 2005)

111



>
o
i
>
o]
O
i}
o
T
=
=
=
o
=
]
(O]
=
o
=
=
o

saul| Jlamod abeyjon-ybiH -
sanijioey buniods -
uonezijnn si

pue Juswabeuew d)SeM -
(Bunyby)

syredioo} uo AJINJaS -
S19941S [enuUapISal ‘speol
pue siaAl woly saseb Jo

uone|nsul feway] -
sied ayl ul uonexe|al 10} pue
uaJp|Iyo Joj sawehd Jarepn -
(-018 ‘sAemjiel ‘oiyen ‘4e1dod
-I13Y) ouyesn pue sioqybiau Aq
apew asiou woly uonensu| -

(esays arenbal 01 Aljiqe) Buiuon
-Ipuoa-lie / Buneay / ainjeladway -
slopo

pue aslou WoJj saoueqinisiq -
Buluonipuos

-Ire pue uns wo.lj uonoalold -

"019 SI00}}

(wniAnpa) pasn sje

-uarew jo Anrenb eaifojoo3 -
(esay1 are|nbal 01
Aiunuoddo) sjjlaws ‘Alpiwny

uolew.o} ‘solwreuApowlayl Bunsodubis - ‘s100p ‘smopuim Jo (Aljigeawiad ‘Ire ‘asiou ‘ainresadwsa] -
‘PUIM ‘SUOISSIWD JIX0} /suonoalip -) uoire|Nsul yeay pue punos - SJeISOWIay) 10} SHI0[D -
‘SIanll/sWweans (syuawaned) syred feine - aoeds yoea Jo sjuawalinbal (Aisuaqul anfea
‘soxe| ‘syed ‘saall eunej pue eliold - [euonouny ay} jo asuapuadapul 1yb1| pue uns jo) uondal( - [ea160]003
(Aoenud ‘sanijioe) feuonealdal wool yess -
‘Buireas a|qeisnipe ‘Aujige | sanijioe) Bupjew-eal yum uayouy -
-|reAe) eale aduenua urew wooJ S IONSIA -
ul umop s 03 saiiunuoddQ - (esn JoysIA 10} 0S[e auoz
eualee) - Bupjows/wool siaxows ‘Alelql
pseoq uonrewuolu| - ‘wooiAe|d) wool eunwwo) - (121nb ‘jang)
(uoneoo| renuad) uonen (1@inb asiou ‘onoay) alaydsouny -
(dwo wouy -si6aJ juoirewojul /enuad - | ‘s|pAg| asiou ‘onday) alaydsowny - noAe| pag 01
uonoayoud ‘apnime |nidjay) Aoenud ybiay anp uonoLIsuo9 Jo bules -
S|01u02 aAlIsod ‘sanndads ‘saNl|Ioe) [euoneaIdy - 189S WOJ} SUONIBUUOI [eNSIA - Aoenud 1oy sureuno -
-19d pue sybisul aAnIsod - (s1999yd ‘ssayd ‘siuual slannys 19|01 sysanb
AwAu a|ge)) eale yled jo ubisaq - ‘Koend ‘sanijioe) reuonealdal - pue sjuaned usamiaq suon
-oue 'SA JnoAe| AIUN0D - | U0 188W 01 SIONSIA pue sjuan SI0YISIA -03Uu09/ 198109 BUIMBIA -
Aisua@ - | -ed Jojred ayr ul sayouag - | ‘yeis ‘sjuaned :SIOPLIOI ‘SaIN0Y - swaned usamiaq
AouanbaiA - ((maIn (-018 ‘uayalp| /swooisal yeis asn ul s1Iu0d v|qissod - uon
*019 ‘sayainyd WwoJj 40 IN2) SOA0J[e ‘S|jem pue juaned ‘wooiyreq prem ‘Kem (woou sad | -eolUNWWOD
‘sease uellsapad ‘sayouaq ‘sareb ‘saouay) sasnoy Bul -lley) sadeds pasn-Ajreunwwod | siuaned Jo Jaquinu :dsn pue 10} anjen)
‘spunoibAe|d jo Aljigejieay | -1oqubiau 01 Syul| pue uoIsIAIg JO 8Sn 8y} Ul SID1)JU0D 3|qISSOd | 9zIS uo sapuadap) Alsuaq - [e1oos
aoueluUd eLIDIID
alny urew Buipnjoul ‘spunolb 018 sAem|jey /swool spiem |[e 01 9|qedljdde AET]
-onJiselju| / JUBWIUOIIAUT pue apeoe} [e11dSoH JUSWILIY/SII1JJ0 ,SIDISIS swool siualjed -uoliAug

Table 5 System to judge the quality of hospital buildings (cf. Walden, 2005)

International Academy for Design and Health

It

International Academy for Design and Healh

112



THE EFFECT OF HOSPITAL BUILDING ON PATIENT RECOVERY

References
Borg, I. & Shye, S. (1995). Facet Theory: Form
and Content. Newbury Park: Sage.

Brill, M., Margulis, S., Konar, E., for Buffalo
Organization for Social and Technological In-
novation (BOSTI) (1984). Using Office Design
to Increase Productivity, Vol. I and I1. Buffalo,
New York: Workplace Design and Productivity,
Inc.

Burger, J.M. (1992). Desire for Control. Per-
sonality, Social, and Clinical Perspectives.
N.Y.: Plenum.

Carpman, J.R. & Grant, M.A. (1993). Design
that Cares - Planning Health Facilities for Pa-
tients and Visitors (2nd edition). Chicago, IL.:
American Hospital Publishing, Inc. (AHA).

Carpman, J.R. & Grant, M.A. (2002). Way-
finding: A Broad View. In R.B. Bechtel & A.
Churchman (Eds.), Handbook of Environmental
Psychology (pp. 427-442). Wiley & Sons, New
York.

Clements-Croome, D. & Kaluarachchi, Y.
(2000). Assessment and Measurement of Pro-
ductivity. In D. Clements-Croome (Ed.), Cre-
ating the Productive Workplace (pp.129-166).
London: E & FN Spon.

Clements-Croome, D. (2000). Indoor Environ-
ment and Productivity. In D. Clements-Croome
(Ed.), Creating the Productive Workplace (p. 3-
17). London: E & FN SPON.

Clements-Croome, D. (Ed.). (2000). Creating
the Productive Workplace. London: E & FN
SPON.

Dilani, A. (1999). Design and Care in Hospi-
tal Planning. Stockholm. Karolinska Institutet.
Institute for Psychosocial Factors and Health.
Public Health and Treatment Research. Design

& Health.

Ehlers, I.L., Greisle, A., Hube, G., Kelter, J.
& Rieck, A. (2003). Die entscheidenden Ein-
flussgroRen auf die Performance im Biro. In
D. Spath & P. Kern - Fraunhofer-Institut fur
Arbeitswirtschaft und Organisation (Hrsg.),
Zukunftsoffensive OFFICE 21: Mehr Leistung
in innovativen Arbeitswelten (S. 54-169). Kéln:
Egmont vgs.

Gifford, R. (2002). Environmental Psychology:
Principles and Practice (3rd ed.). Colville, WA:
Optimal Books.

Lorsch, H.G. & Abdou, O.A. (1994). The Im-
pact of the Building Indoor Environment on
Occupant Productivity: Part I: Recent Studies,
Measures and Costs. ASHRAE Trans., 100 (2),
741-749.

Monz, A. & Monz. J. (2001). Design als Ther-
apie. Raumgestaltung in Krankenhdusern,
Kliniken, Sanatorien. Leinfelden-Echterdingen:
Alexander Koch.

Preiser, W.RE. & Schramm, U. (1997). Build-
ing Performance Evaluation. In D. Watson, M.J.
Croshie & J.H. Callendar (Eds.), Time Saver
Standards (7th ed.). New York: McGraw-Hill.

Preiser, W.FE. & Schramm, U. (2005). A Con-
ceptual Framework for Building Performance
Evaluation. In W.RE. Preiser & J.C. Vischer
(Eds.), Assessing Building Performance: Meth-
ods and Case Studies (pp. 15-26). Oxford: But-
terworth-Heinemann (Elsevier).

Preiser, W.FE. & Vischer, J.C. (2005). The Evo-
lution of Building Performance Evaluation: an
Introduction. In W.F.E. Preiser & J.C. Vischer
(Eds.), Assessing Building Performance: Meth-
ods and Case Studies (pp. 3-14). Oxford: But-
terworth-Heinemann (Elsevier).

113



THE EFFECT OF HOSPITAL BUILDING ON PATIENT RECOVERY

Preiser, W.F.E. (2005). Building Performance
Assessment - From POE to BPE, A Personal
Perspective. Architectural Science Review, Vol.
48, pp. 1-12.

Reizenstein Carpman, J.; Grant, M.A. & Sim-
mons, D. A. (1985). Hospital Design and Way-
finding: A Video Simulation Study. Environment
and Behavior, 17 (3), 296-314.

Shumaker, S.A. & Reizenstein, J.E. (1982). En-
vironmental Factors Affecting Inpatient Stress
in Acute Care Hospitals. In G.W. Evans (Ed.),
Environmental Stress (p. 179-223). Cambridge:
Cambridge University Press.

Voordt, T.J.M. (2004). Productivity and Employ-
ee Satisfaction in Flexible Workplaces. Journal
of Corporate Real Estate, 6 (2), 133-148.

Walden, R. (2005). Assessing the Performance
of "Offices of the Future™. In W.RE. Preiser &
J.C. Vischer (Eds.), Assessing Building Perfor-
mance: Methods and Case Studies (pp. 118-127;
pp. 229-234). Oxford: Elsevier, Butterworth-
Heinemann.

Walden, R. (in Vorbereitung). Architekturpsy-
chologie: Schule, Hochschule und Biiro ,,der
Zukunft*“. Lengerich: Pabst Science Publishers.
Zimring, C. (1994). A Guide to Conducting
Healthcare Facility Visits. Martinez, CA.: The
Center for Health Design.

wemston Acaen Tor Sesn i | nternational Academy for Design and Health

114





