
99

The Effect of Hospital Building on 
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focuses on Building Performance Evaluation, 
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to judge hospitals, schools, offi ce buildings, 
and universities. Her methods require Post-Oc-
cupancy Evaluation and User Needs Analysis. 
She is the author of the books “Lively Dwelling: 
Development of Psychological Guidelines for 
Housing Quality” as well as “Happiness and 
Unhappiness. Experiences of Happiness and 
Unhappiness from the Interactionistic Perspec-
tive” and the co-author of “Psychology and the 
Built Environment”, “Places for Children” and 
“Schools of the Future”.

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 

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 fi elds 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 View of the Kemperhof Hospital in Koblenz/ Germany

Clinics/Depart-
ments

number
of beds

doctors

1. Surgery 155 20

2.Anaesthesiology
(interdisci-

plinary)
24

3. Medical clinic I 100 14

4. Medical clinic II 102 20

5. Radiology
5 special 

beds
12

6. X-Ray
30  (together 

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

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. 

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

Procedure: Facet Approach, Rating 
Scale, Sample
The structure of the assessment sheet draws it-
self from the fi gure 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.

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 fi rst 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 

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 fulfi lled 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 signifi cance level viewed at p < 0.01 . 

Figure 3 Decorations for little patients at a staircase in the pediatrics ward
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Because of the abundance of these values we 
have only analysed highly signifi cant 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 fi lled 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 signifi cant 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 

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. 
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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

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 

Table 2: Pediatrics Signifi cantly
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 suffi ciently 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’ offi ces located centrally 1,75

Map of hospital located in main entrance 1,86

Brightening up or redecoration of exterior and grounds by patients and 
staff

3,60

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

Suffi cient 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
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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’ offi ce 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 signifi cance 

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 infl uence 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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tive architectural design could raise employee 
performance, record shorter lengths of stay for 
patients in the hospital’s annual report through 
its positive infl uence 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.

Figure 6 Surgery examination room without decorations

There are numerous architectural features that 
can infl uence 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 signifi cance 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 specifi c 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 

Figure 5 Assessment “in situ“ (N=34). Mean values on a scale reach from 1=very good to 5=very poor. 
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Table 3: Surgery Signifi cantly
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’ offi ces 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’ 
rooms (ease of use and functionality

1,78

Natural light through windows in patients’ room 1,78

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

Table 4: Women’s clinic Signifi cantly
poorer ratings from 

staff 

Item Mean

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

Sisters’ offi ces 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

Suffi cient 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 

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, wayfi nding and 
quality of materials. Aesthetic design results in 
feelings of beauty or newness. Social-physical 
aspects can result in confl icts that arise from si-
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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; 
Voordt, 2004). 

Improvements are desirable for patients with all 
types of infl uences 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 infl u-
ence of personal design touches – for example, 
displaying or putting up personal things or be-
ing able to infl uence 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 infl uence 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 benefi t 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 benefi t is expected in the form of earlier 
patient recovery and superior personnel work 
performance.
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Table 5 System to judge the quality of hospital buildings (cf. Walden, 2005)
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Table 5 System to judge the quality of hospital buildings (cf. Walden, 2005)
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Table 5 System to judge the quality of hospital buildings (cf. Walden, 2005)
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