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lntroduction

Modern construction techniques developed in the pe_
riod after the second world war, coupled with tne ãd_

Abstract
This paper examines the cffect ol hospital ¿esign upon the working environ_ment, as perceived by junior nursingãnd administrative staff. Two Londonteaching hospitars were screctcrr fbiinvestigation: the Royal Free Hospital(RFH)' a modern, artifrcially vcrrrirated building, and the Middlesex Hospital(MH), which is older and relies on natural ventilation. Staffwere selected ran_domly and asked to comprete l questionnaire over a 2-month period. Bothstaffgroups at the RFH sxperienccd a higher symptom rate than did those atthe MH; this was related to a low e working environ_ment, and was characteriscd by tlr heat and low envi_ronmental control. The increascd have resulted from
inadequate function of thc.air<onclitioning services at the RFH, due to econ_omy measures introduced by thc hospital Ãunug..r. There was no increase in
the rate of absenteeism from work.

mucous membranes, erythema, mental fatigue, head-
aches, íncreased incidence of respiratory infections, and
unspecified hypersensitivity as symptoms of SBS [l].Although the following building feãtures have been asso_
ciated with SBS - mechanical héating and ventilation sys_
tems, lack of individual control oveienvironmental con_
ditions, fluorescent lighting, application of energy conser_
vatiol measures, and extensive use of synthetic materials
and cleaning fluids [2] - no direct causal link between
these features and SBS has been shown [3].

To determinc if the perceived qualiiy of the working
environment, or the level of control over the environ-
ment, could influence the development of SBS, groups of
individuals in similar occupations working in two differ-
ent London tenching hospitals, one of whiðh was of mod_
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Age- Sex!masculine
! feminine

Placeofwork !floor lward
Hours per day spent in building

Do you work in the same ward/office for most of the day? ! Yes

úNo

How many days offsick have you had in the past year? (approx.) 

-Smoking habits (per day)

Do you experience any of the following conditions in your worþlace?

Always often 
ìHi 

Never

Toolittleair n ¡ ¡ ¡
Toomuchair ¡ n ¡ n
roodryn¡!n
Toohumidln¡D
Toohotln!¡
Toocoldn¡¡!
Toobrighttl!!¡
Toodimnn¡!
Glare (on work surface) n tr ¡ !
Toonoisy ! n ¡ n
Tooquietnln¡
Toostuffyntr¡!
Toosmokylnn!
Unpleasantodoursn¡!¡

Type ofjob 

-
!offrce

How do you rate the following?

very
good

n
¡
¡
n

Good Aver- Bad very
bad

Working environment

Staffrest areas

Hospital accommodation

Job satisfaction

Any other comments?

Can you control any of the following?

Com- Some
plete

Temperature ! D
Ventilation f] ¡
Lighting n !
Noise ¡ ¡

Does your workplace have a window?

Ifso, is it openable?

age

n
!
!
!

n
¡
ú
n

¡
¡
n
!

n
¡
n

None

n
n
n
¡

Do not know

¡
¡
!
n

lYes lNo
lYes [No

b

a

Do you experience any of the following complaints at your workplace?

(Please state if more common in the aftemoon)

Often Some- Never More common
times in afternoon

Headache ¡ ¡ ¡
Dizziness ¡ n !
Nausea ¡ ¡ ú
Drowsiness ! tr ¡
Lethargy ¡ n n
Dry/sorethroat n ! n
Dryskin n n ¡
Skinrash n ! ¡
Soreeyes ¡ n !
Runnynose n ¡ ¡
Stuffynose f] n ¡
Flu-likesymptoms E ¡ n
Breathingdifficulties ! ! !
Backache ú ! n
Achinglimbs n ¡ !
Do you have any problems with contact lenses?

¡
!
I
¡
!
¡
ú
¡
n
¡
n
¡
n
!
n
lYes lNo

Fig.1. Questionnaire to ascertain the perceived quality of the

working environment (a), the level of control over the environment
(b), and frequency of occurrence of work-related symptoms (c) in
junior administrative staff, nurses and porters,
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Table l. Response rates of the selected
sample in the three occupation groups

Group RFI{ MH

Administrative
Nurses
Porters

Values are percentages.

Tabl¿2.Percentage of respondents that was symptomatic

40
44

8

42
38
t2

RFH MH
symptorn

Vo symptom o/o

Methods

Sample Selection

The Questionnaire

Recording of Symptoms

. Symptoms were only recorded as work_related if they were expe_rienced'often' or .more 
commonly in the afternooJ.

Statistical Analysis
There was considered to be an association when p < 0.05 aftersubjection to the 12 test.

, .Tl" mrr$ prevalent symptom at both hospitals was dry
skin (table 2);theincidence at the RFH was higher (42o/o)
tf.u." ,111 ar the MH (32o/o;p < 0.01). Although the over_
all incidence of sore throats, lethargy and drowsiness was
li{:t at rhe RFH rhan at the MH ituot. z¡, rhe increased

ll:t-d,."* ínlerhargy and drowsiness at the RFH was only
fou.od rn administrative staff (tables 3,4). The overall
incidence of headaches did noì differ signifrcantly be-
tween the hospi
higher in nurses
istrative slaff a
noses occurred more frequently at the MH (table 2). The
symptom rafe at 1.9 symptoms per person was signifi_
cantly hidt"r (n < o.os¡ at the irti .o-p"red with I
symptom pcr person at the MH.

Nurse Re,spondents

that reported suffering from
er at the RFH (71 o/o) com-
0.005). However, nurses at

th os e at the MH, and i nd ee d ijJ:î:å:i"ä:i.¡ff ï"i,':

Dry skin
Sore thrr¡¿t
Headachc
Sore eye¡
Lethargy
Drowsinert
Runny no14

Stuffy no'l¿
Nausea

42
24
20
20
t4
lL
7

5

2

Dryskin
Headache
Sore eyes

Runny nose
Stuffy nose
Sore throat
Drowsiness
Lethargy
Nausea

32
23
20
L4

il
9

6

ó

J

Results

AllRespondents
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45
70
70

Table 3. Percentage of nurses that was

symptomatrc

Table 4. Percentage of administrative
staff that was symptomatic

Symptom RFH MH SymPtom RFH MH

Dry skin
Sore throat
Headaches

Sore eyes

Lethargy

46
28
t7
T7

'7

35

l5
28
l5

7

35

35
28
35
2l
t4

Dry skin
Headaches
Drowsiness
Lethargy
Sore eyes

Sore throat

33

19

6

5

23
5

Table 5. Symptomatic and non-
symptomatic nurses' perceptions of their
working environment

Symptomatic Non-Symptomatic

RFH
Too little air
Too hot
Too dry

Control ofventilation
Control of temperature

Job satisfaction
Work environment

some none

25

37

JI

some none

t0
90

85

10

95
10

good avg bad good avg. bad

20
37

0 75

20t2

0

80

MH
Too little air
Too hot
Too dry

Control of ventilation
Control of temPerature

Job satisfaction
Work environment

28
42
7t

37
37

25

0
5

25
60

80
50

0

0
25
25

some none some trone

80
57

good av& bad good avg. bad

62
75

20
42

75

37

L2

50

28
30

70
70

0
0

Yalues are percentages. avg. : Average.

faction. No cor¡elation was found between smoking and

SBS symptoms in nurses.
Nurses at the MH believed that they had greater con-

trol over the level of ventilation than did nurses at the

RFH, and this belief was supported by the finding that all

the nurses with SBS symptoms at the MH and none of
those at the RFH believed that they had access to an open-

able window (table 5). More symptomatic nurses at the

RFH believed that they had some control over tempera-

ture (900/o) compared with those at the MH (570lo). How-
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Table 6. Symptomatic and non_
symptomatic administrative staff
perceptions of the working environment

Symptomatic Non-Symptomatic

RFH
Too little air
Too hot
Too dry

't5

62

25

50
t6
JJ

Control ofventilation
Control of temperature

Job satisfaction
Work environment

some trone some none

0 t6
5037

good avg. bad good avg. bad

37

80
45

90

6s

0
62

62
0

38

0
9

83
83

l6
8

MH
Too little air
Too hot
Too dry

Control ofventilation
Control of temperature

Job satisfaction
Work environment

some none

33

22
II

8

8

l6

some ûone

80
57

20
42

75
37

t2
50

good avg. bad good avg. bad

28
30

62
75

0

0

70
70

25
25

0

0

Values are percentages. av& - Average.

ever, a higher proportion of symptomatic nurses at the
RFH (700/0) than at the MH (42o/o) felt that the working
environment was too hot (table 5), implying that thosã
controls were ineffective or poorly utilised. Although
there was very little difference between the nurses at the
RFH and MH in terms ofjob satisfaction, and no associa_
tion between SBS symptoms and job satisfaction (p >
0.5), the quality of the working environment was rated
higher at the MH (tabte 5).

There appea¡s to be an association between the devel_
opment of SBS s)4mptoms in nurses and a perception of
dryness (n < O.Ot¡.

Adm i ni s tr ativ e S t aff Re s p o nd e n t s
The average age of RFH respondents (42.0 years) was

l0 years older than that of MH respondents (31.g). The
percentage of administrative staff that reported suffering
from > I symprom of SBS was higher at the RFH (57W

compared with that at the MH (420/o). Although adminis_
trative staff at the MH suffered less SBS symptoms and
were younger than RFH staff, they took off more days
(13.9) than those at the RFH (7.6).

assessments of the environment being dry, having too lit-
tle air and being too hot (p < 0.05 throughout).

Discussion

The original aims of this study were to determine the
effect of the perceived quality of the working environ-
ment, and the level of control over that environment, on
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the development of the symptoms of SBS in three occupa-
tion groups. Unfortunately, the response rate for one
group, the porters, was so low as not to make analysis of
the responses feasible. Why the response rate was low is
not known, although it is interesting to reflect that all
those porters who did respond answered 'never' to all
questions: perhaps porters are entirely happy with their
conditions. It seems more likely, however, that the ques-
tions were either not understood or that those in this rela-
tively poorly paid post with short-term contracts of em-
ployment were concerned that criticism of working condi-
tions would limit their chances of continued employ-
ment.

The incidence of SBS symptoms was higher at the
RFH than at the MH in the other two occupation groups
studied: the nurses and administrative staff. The per-
ceived quality of the working environment was lower at
the RFH. As job satisfaction was rated similarly at both
hospitals, it seems likely that it is the perception of the
environment that is related to the symptoms of SBS.
Indeed there appears to be a link in the present study
between a perception of a hot, stuffy atmosphere and the
development of SBS. However, in this study, administra-
tive staff (believed to be prone to develop SBS symptoms
[6]) were older than those at the MH, and it is possible
that the symptoms of SBS are increasingly prevalent with
age. Interestingly, this increase in the prevalence of SBS
symptoms was not matched by an increase in time taken
offin sick leave, so SBS may not lead to cost in lost work-
hours, although only a study on productivity whilst at
work could assess this possibility.

How important the level of control is to the develop-
ment of SBS is not resolved in this study. Take, for exam-
ple, the possible control conferred by the presence of an
openable window. Although all symptomatic nurses at the
MH believed that they had access to an openable window,
only 800/o thought that they could control the ventilation,

and 57 o/o thought that they could control the temperature.
However, this one indicator of personal control does sup-
port previous findings [2] that where there is a loss of con-
trol over the environment, there is an increase in the num-
ber of symptoms experienced. It has been postulated [2]
that this is as a result of a reduction in tolerance to poor
conditions.

Consistent complaints in the present study were of
apparent high ambient temperatures and dryness result-
ing in sore eyes, throats and skin, particularly at the RFH.
Analysis of building services at the RFH revealed that the
ventilation system was not humidifred. Humidifiers had
been fitted to the ventilation system when the hospital
was first built, althougb they had since been turned offas
an energy conservation measure. Also, there had been
maintenance problems with the mixer units, and both of
these factors could explain many of the symptoms re-
ported by staff. In order to provide temperatures comfort-
able to both patients and staff in hospitals, the CIBSE
guide [7] recommends a temperature of l8 oC, and the
Institute of Service Engineers recommends temperatures
no higher than20"C.It is possible that the temperature in
both hospitals was higher than the recommended levels,
and that both cost savings and a reduction in SBS symp-
toms could be attained by reducing the ambient tempera-
ture.

In conclusion, this study demonstrates that the symp-
toms of SBS in hospital staff are related to the perception
of the environment and to the perceived level of control
over that environment.

Acknowledgements

The author is grateful to N. Ali, A. Cullen, T. Oreszczyn, K.M.
Upton and S.A. Wakeheld for help and advice in the execution of
this study, and to Dr. Anne Cock¡oft of the Royal Free Hospital for
help in the development of the questionnaires.

References

I tùfHO Reports and Studies 78-1983: Repof on
a Meeting of the Working Group on Assess-
ment and Monitoring of Exposure to Indoor
Pollutants. Geneva, WHO, 1983.

2 Wilson S, O'Sullivan P, Jones P, Hedge A: Sick
Building Syndrome and Environmental Condi-
tions: Case Studies ofNine Buildings. London,
Building Use Studies, 1987.

3 Lévin H: Sick Building Syndrome: Review and
Exploration ofCausation Hypothesis and Con-
trol Methods. San Diego, IAQ, 1989, pp263-
27 5.

4 Sick Building Syndrome: Causes Effects and
Control, A London Hazards Centre Handbook,
1990. London, London Hazards Centre Trust
Lrd,1990.

5 Rajhans G, Eng P: Findings of the Ontario
Inter Ministeral Committee On Indoor Air
Quality. IAQ, 1989, pp 195-224.

6 Kelven S, Sterling T: Prevalence of Health and
Comfort Complaints of Offrce Workers. Male
and Female Differences. IAQ, 1989, pp 232-
237.

7 Chartered Institute of Building Sewices Engi-
neers: CIBSE Guide: Environmental Criteria
for Design, A-l.5. London, CIBSE, I 986.

Kelland Sick Building Syndrome, Working
Environments and Hospital Staff

340


