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Summary: A questionnaire survey was conducted in early 2006 at the University Hospital in Coimbra (HUC) 
and at a control hospital. The purpose was to follow up the results of an earlier survey in 1995, showing obvious 
environmental problems in some departments. Small differences were reported in the perceived indoor climate or 
SBS symptoms between the two surveys. There were differences between the various departments and remaining 
indications of indoor climate problems in several departments. Complaints of noise, passive smoke, and 
unpleasant odour were prevalent and these problems could be traced to electrical equipment and apparatus, the 
ventilation system, and the smell from cigarettes, food and chemicals. Many of the employees also complained 
about having low influence on their working environment, weak social support, and too much to do. Females 
reported a significantly higher prevalence of symptoms in general. The symptoms were mostly related to the 
amount of disturbing physical factors in the environment, as found in the multivariate analyses. 
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1   Introduction 
In 1995, a questionnaire survey was conducted at the 
University Hospital in Coimbra and at a control 
hospital nearby, to identify departments and work 
places with indoor climate problems [1,2]. Some 
laboratories, in particular, were identified as having 
high exposures to chemicals. In order to follow up 
what has happened with these hospital working 
environments during the last decade, a new 
questionnaire survey was initiated early this year. 
 
2   Material and methods 
A modified version of the standardised basic MM-
Questionnaire (MM040NA) was used [3]. The 
modification consisted of some additional detailed 
questions about noise, smell and air quality. This 
version has been used in hospital environments in 
Sweden, which is used as reference in this study. The 
questionnaire covers questions about disturbing 
environmental factors (temperature, air quality, un-
pleasant odour, passive smoking, noise and light), 
symptoms and their presumed relation to the hospital 
environment, and background factors such as age, 
sex, occupation, smoking habits and history of 
allergy. Questions about symptoms and complaints 
have three answer categories, “Yes, often (every 
week)”, “Yes, sometimes” and “No, never”. The first 
alternative is regarded as a positive outcome. The 
recall time is three months.  
The questionnaires were issued to the same 
departments that participated in the earlier study and 
to the control hospital. After filling in the 
questionnaires, the personnel returned them to the 
investigation team. No reminding actions were  

initiated. The response rates differed between the 
different departments and hospitals. Some departments 
and, especially, some service firms had very low 
response rates and were excluded in this analyse. In total 
535 employees participated, which gives a response rate 
of 64% for the study hospital and 72% for the control 
hospital. In the survey 10 years earlier, the response 
rates for the same populations were 51 % and 79 %. 
 
3   Results 
3.1   Description - totals 
The characteristics of the study populations are seen in 
table 1. The high prevalence of history of allergy in the 
Swedish reference hospital and the more nurse-oriented 
control hospital is noticeable. A drastic drop in smoking 
prevalence was seen. 
 
Table 1. Characteristics of the study populations (in %) 
 Study 

hospital 
Control 
hospital 

Ref. 

 2006 1995 2006 1995 1998 
number 427 342 108 145 627 
      
male  22 23 8 13 10 
smoker 16 29 10 15 12 
allergy 35 36 36 32 47 
doctor 18 18 19 24 12 
nurse 32 34 57 51 44 
aux. nurse 20 * 20 * 14 
other 25 39 1 18 21 
      
* no specified category 



3.2   Description - Different departments  3.1.1   The perceived indoor climate  
In table 2 some “often” disturbing indoor climate fac-
tors are presented for the different study populations. 
Small differences are seen between 1995 and 2006 for 
the main study hospital but the prevalence of un-
pleasant odour and passive smoke is higher compared 
both to the control and the reference hospitals. 
 
Table 2. The prevalence of “often” disturbing environ-
mental factors in the study populations (in %). 
 Study 

hospital 
Control 
hospital 

Ref. 

 2006 1995 2006 1995 1998 
number 427 342 108 145 627 
      
high temp. 15 24 21 35 7 
var. temp 34 25 46 30 13 
low temp. 19 12 15 3 26 
stuffy air 19 16 16 9 27 
dry air 35 34 29 26 49 
unpl. odour 34 28 16 12 5 
passiv smoke 33 24 8 17 3 
noise 49 52 42 37 16 
      

The results from the various departments differ, pointing 
to different possible indoor climate problems. In figure 1 
a graphic presentation is shown for one of the work en-
vironments with obvious problems in need of further in-
vestigations. The patterns of complaints and symptoms 
with high prevalence of complaints of unpleasant odour 
and symptoms from eyes, nose, throat and cough clearly 
points to irritating compounds in the air. Knowing that 
this is a workplace handling formaldehyde these results 
are almost diagnostic. The high prevalence of com-
plaints about passive smoking needs further actions. 
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3.1.2   The symptoms 
The symptom prevalences are similar for all study 
populations, although skin symptoms are more 
frequent in Coimbra in comparison to the Swedish 
reference hospital. 
 
Table 3. The prevalence of often disturbing environmental 
factors in the study populations (in %). 
 Study 

hospital 
Control 
hospital 

Ref. 

 2006 1995 2006 1995 1998 
number 427 342 108 145 627 
fatigue 30 38 27 30 35 
headache 23 30 37 22 20 
eye symptom 19 24 18 16 21 
nose symptom 22 21 20 16 17 
throat sympt. 21 18 23 17 13 
facial sympt. 20 17 17 17 12 
dry hands 35 32 32 30 17 
      
general sympt.* 41 52 45 39 45 
mucous memb.0 37 39 35 30 33 
skin sympt.x 42 38 33 35 25 
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Figure 1. The complaint and symptom patterns for employees 
at the Department of pathologic anatomy. The shadowed areas 
indicate “healthy” offices and schools in Sweden. 
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3.3   Personal characteristics 
Women usually report higher prevalence of SBS-
symptoms compared to men, most evident for general 
symptoms and skin symptoms [4]. In most studies, 
persons with a history of allergy report an increased 
prevalence of symptoms from the mucous membranes 
and skin, often, also, from general symptoms. Small 
differences are usually seen between smokers and 
non-smokers. All these “facts” are verified in this 
study (Table 4), showing the results from the study 
hospital in Coimbra. 
 
Table 4.  The prevalence of symptoms related to sex, 
allergy and smoking habits (in %). 
 Sex Allergy* Smoker 
 m f + - + - 
number 94 331 144 273 67 344
       
general symp. 18 48 47 39 33 43 
mucous memb 23 41 49 31 33 37 
skin symp. 20 48 51 39 45 42 
       
 
 
The prevalence of symptoms differs between the 
occupational groups (table 5). Nurses report high pre-
valence of skin symptoms, while almost half of the 
occupational group “other”, including many labora-
tory assistants, report both general and mucous 
membrane irritations. 
 
 
Table 5. The prevalence of symptoms among different 
occupational groups (in %) 
 Doctors Nurses Aux. 

nurses 
Other 

number 75 135 84 106 
     
general symp. 35 43 38 49 
mucous memb 33 35 31 48 
skin symp. 32 57 36 41 
     
 
 
The work content, work stress, control possibilities, 
and social support differ between the four occu-
pational groups. Auxiliary nurses and “other” – 
mainly laboratory assistants – assess their work as 
less stimulating and more stressful without efficient 
social support and few possibilities to affect their 
work environment – all factors known to be pre-
dictors of unhealthy stress. Also doctors and nurses 
report small possibilities of affecting their work 
environment. 
 
 
 

Table 6. The prevalence of psychosocial work factors among 
different occupational groups (in %). 
 Doctors Nurses Aux. 

nurses 
Other 

number 75 135 84 106 
     
stimulating 71 74 48 44 
too much work 43 42 61 58 
influence 11 8 5 5 
social support 60 64 39 49 
     
 
 
3.4 Specific analyses 
 
3.4.1   Noise 
The complaints of noise are prevalent in all study popu-
lations in Coimbra, in comparison with the reference 
population from Sweden. The detailed questions show 
that 70% of the employees in the main study group re-
late the noise disturbances to equipment and apparatus, 
while 18% relate them to the ventilation system. 
Comparable data from the reference hospital show 25% 
and 10% respectively. 
Those who often complain about noise, report fatigue 
and headache significantly more often, compared to 
those with less frequent complaints (p<0.01 resp. 
p<0.001, tested by Chi-square statistics between 
proportions). 
 
3.4.2   Smell 
The prevalence of unpleasant odour is high, especially 
in the main study hospital. In table 7 the prevalence of 
sources of smell among those disturbed by unpleasant 
odour is presented and compared with a subpopulation 
of laboratory departments. It is interesting to note that 
the latter still complain more about cigarette fumes and 
the smell of food, than about chemicals. 
 
 
Table 7. The prevalence of smell from different sources  
(in %). 
Smell from … Main study 

hospital 
Laboratory 
departments 

number 143 51 
   
cigarette smoke 65 73 
exhaust fumes 22 29 
toilets 46 29 
drains and pipes 27 35 
chemicals 54 63 
perfumes 5 0 
food  65 78 
mould 15 12 
   
 
 
 
 
 
 
 
 



3.4.3   Physical and psychosocial factors 
Personal factors, as well as physical and psychosocial 
environments, affect the perception of the indoor cli-
mate. To analyse the relation between reported symp-
toms and environmental and personal factors, 
multiple logistic regression analyses were applied. A 
physical index was constructed to describe the 
physical indoor climate as the sum of “often” 
disturbing factors (range 0-12). This index was cate-
gorised defining good physical environment for an 
index sum of 0-1 and bad physical environment for an 
index sum of more than 4. Analogously, a psycho-
social index was constructed and trichotomised, 
whereby a sum of less than 8 was arbitrary, defined as 
good psychosocial work environment, and a sum of 
more than 10 indicated bad psychosocial work en-
vironment. Odds ratios with 95% confidence interval 
were estimated for all symptom groups defined in 
table 3. The same technique has been used in several 
studies [5,6]. 
 
The results of the analyses are presented in tables 8 to 
10. Women report, in general, more symptoms com-
pared to men. Nurses seem to report skin symptoms 
more often and the analyses clearly show that the 
most prevalent skin problem is dry hands. The 
physical environment affects the prevalence of all 
symptoms and the odds ratios generally increase with 
the number of physical environmental factors. A 
history of allergy affects the prevalence of mucous 
membrane irritations. 
 
Table 8. Odds ratios and 95% confidence interval for 
general symptoms, estimated with logistic regression 
analyses. 
Factor  Category Odds 

ratio 
95%  conf. 
interval 

    
sex female 1.00  
 male 0,23*** (0.12-0,44) 
allergy no 1.00  
 yes 1.09 (0.68-1.75) 
smoker no 1.00  
 yes 0.67 (0.36-1.25) 
staff doctor 1.00  
 nurse 1.03 (0.53-2.01) 
 aux. nurse 0.78 (0.36-1.69) 
 other 1.10 (0.54-2.26) 
physical 0-1 1.00  
factors 2-4 2.18** (1.24-3.82) 
 > 4 4.32*** (2.28-8.18) 
psycho- 4-8 1.00  
social 9-10 0.95 (0.58-1.58) 
index > 10 0.78 (0.34-1.78) 
    
 
 
 
 

Table 9. Odds ratios and 95% confidence interval for mucous 
membrane irritations, estimated with logistic regression 
analyses. 
Factor  Category Odds 

ratio 
95%  conf. 
interval 

    
sex female 1.00  
 male 0.51* (0.27-0.94) 
allergy no 1.00  
 yes 1.93** (1.18-3.14) 
smoker no 1.00  
 yes 0.71 (0.37-1.38) 
staff doctor 1.00  
 nurse 0.93 (0.47-1,86) 
 aux. nurse 1.00 (0.46-2.19) 
 other 1.09 (0.52-2.29) 
physical 0-1 1.00  
factors 2-4 4.02*** (2.11-7.65) 
 > 4 8.03*** (3.98-16.21) 
psycho- 4-8 1.00  
social 9-10 1.50 (0.89-2.53) 
index > 10 2.56* (1.10-5.97) 
    
 
 
Table 10. Odds ratios and 95% confidence interval for skin 
symptoms estimated with logistic regression analyses. 
Factor  Category Odds 

ratio 
95%  conf. 
interval 

    
sex female 1.00  
 male 0.25*** (0.13-0.47) 
allergy no 1.00  
 yes 1.41 (0.87-2.28) 
smoker no 1.00  
 yes 1.14 (0.61-2.12) 
staff doctor 1.00  
 nurse 2.37* (1.20-4.68) 
 aux. nurse 0.86 (0.40-1.87) 
 other 0.60 (0.28-1.27) 
physical 0-1 1.00  
factors 2-4 1.57 (0.90-2.76) 
 > 4 4.99*** (2.59-9.63) 
psycho- 4-8 1.00  
social 9-10 1.37 (0.82-2.31) 
index > 10 1.57 (0.68-3.61) 
    
 
 
 
 
 
 
 
 
 
 
 



4.   Discussion 
The main goal with this investigation was to survey 
the indoor climate at the hospitals to see if there were 
any improvements from the primary survey in 1995. 
However, the outcome was essentially the same as 
before, also in departments with obviously high 
exposures of chemicals. It is therefore important to 
follow up the findings and make improvements where 
necessary. 
The prevalence of unpleasant odour is high, but it is 
interesting to note that also, in the laboratories with 
chemical exposures, the personnel complain most 
about cigarette fumes and the smell from food. 
Many employees complain about noise. This may be 
partly due to the air conditioning system, but most of 
the personnel relate the noise to equipment and 
apparatus. 
At the main study hospital, almost one third of the 
personnel complain about passive smoke, even where 
the prevalence of smokers has decreased from 29% to 
16%. The highest smoking prevalence is seen for the 
“other” occupational group (22%). 
Obviously, the indoor climate differs between 
hospitals in Portugal and Sweden. In Portuguese 
hospitals, complaints about unpleasant odour, passive 
smoke, and noise are more prevalent, while in 
Swedish hospitals, more complaints about low 
temperature and stuffy and dry air are reported. 
From the multivariate logistic regression it is obvious 
that the reported symptoms are related to different 
personal and environmental factors, mostly physical, 
in line with what is reported in the literature. 
 
Using standardised and tested questionnaires with 
access to reference values is a cost-effective method 
to conduct a survey covering hundreds of people. The 
results can be used to give indications about how to 
continue with necessary technical measurements. By 
structuring the information from the employees, the 
risk of missing important environmental factors is 
minimised [3,7] 
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Further information about the MM-Questionnaires can 
be found on www.orebroll.se/ymk  
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