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ABSTRACT 
In school investigations the prevalens of complaints and symptoms often differ between the 
school personnel and students. To study this 1 023 personnel and 8 853 students from 16 
senior high schools answered the same questions about the perceived indoor climate and SBS 
symptoms. Both personnel and students reported high prevalence of annoying indoor air 
quality, dust and dirt and temperature problems. The symptom prevalence was strongly 
related to sex and allergic constitution. The students reported much higher prevalence of 
general symptoms compared to the personnel, while the personnel reported somewhat higher 
prevalence of mucous membrane irritations and skin symptoms. In conclusion it is important 
to be aware of all factors influencing the results from a questionnaire study to do a correct 
interpretation. Proper use of relevant reference values is essential. 
 
INDEX TERMS 
SBS symptoms, indoor climate factors, schools, students and personnel. 
 
INTRODUCTION 
Symptoms, which the occupants in buildings with indoor climate problems often attribute to 
the indoor environment, are common in the society. The prevalence of these symptoms – 
often included in the concept Sick Building Syndrome – is related to age, sex and allergy 
status of the occupants but also to socioeconomical factors etc. (Skov, 1989). In schools with 
known indoor climate problems the prevalence of complaints and symptoms reported by the 
students often differ from those reported by the school personnel, i.e. teachers, administrators, 
kitchen staff and cleaners. The aim with this study was to further describe and evaluate these 
differences in schools not a priori known as problem buildings. 
 
METHODS 
Study population 
8 853 students (mean age 18.1 years, median age 18 years, SD 1.0 year, 47.9 % male 
students) and 1 023 personnel (mean age 47.9 years, median age 50 years, SD 10.9 years,  
38.5 % males) from 16 senior high schools in the Stockholm metropolitan area formed the 
study base. These schools were included in a survey covering most schools in Stockholm 
performed between 1997 and 2000. Both students and school personnel (including 66.7 % 
teachers) answered the same questions in the self-administered standardised MM–question-
naires (MM 040 NA for school personnel and MM 060 NA for students) (Andersson, 1998). 
 
Questionnaire 
The questionnaires contain questions about annoying indoor climate factors, SBS-symptoms 
and questions about sex, age and allergic diseases. A recall period of three months is used for 
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both climate factors and symptoms and in this study only the alternative “yes, often” 
(meaning every week) was used as a positive outcome in the analyses. The symptom groups 
“general symptoms”, “mucous membrane irritations” and “skin symptoms” were created 
including the symptoms described in Table 3. 
 
Statistical methods 
Comparisons between proportions were made using the Chi-square tests. Multiple logistic 
regression analyses were applied to establish relationships between the two study groups, 
students and school personnel, controlling for sex and atopy. Atopy was defined as the 
cumulative incidence of asthma or hayfever. In the ecological analyses, using the 16 schools 
as units, correlations were tested based on Spearman rank correlation test. Two-sided tests 
were applied. In the analyses based on individual data one percent level of significance was 
used because of the large study populations. 
 
RESULTS 
The return rates for the questionnaires were 59 % for the personnel and 79 % for the students. 
The cumulative incidence of atopic diseases was lower for the personnel (10.8 % asthma, 18.6 
% hay fever and 22.3 % eczema) compared to the students (15.3 % asthma, 23.0 % hay fever 
and 26.9 % eczema). In Table 1 the three-month prevalence of “often bothered environmental 
factors” is presented.  Within brackets more pronounced sex-differences are shown. Both 
personnel and students complain to a large extent about stuffy “bad” air. The students 
(especially females) complain comparatively more about low temperature and draft while the 
personnel complain more about dust and dirt, noise and dry air.  
 
Table 1. The three-month prevalence of “often” bothering factors among personnel and 
students (in %). Within brackets the prevalence for males/females are shown for some factors 
 Personnel Students 
 n=1023 n=8853 
 Prevalence  Prevalence  
     
Draft 14.8  17.4 (9.1/25.1)# 
High temperature 8.7  8.1  
Variable temperature 12.6 (8.4/16.3)# 19.9*  
Low temperature 13.2  31.3* (16.1/45.4)# 
     
Stuffy “bad” air 36.2 (29.4/40.0)# 38.4 (36.6/40.8)# 
Dry air 31.6* (22.5/37.0)# 16.6  
Unpleasant smell 15.2  18.1  
Static electricity 5.1  4.0  
Passive smoking 6.5  12.9*  
Noise 24.8*  14.3  
Lighting 15.1*  9.3  
Dust and dirt 41.7* (32.0/48.0)# 24,4  
     
# male/female prevalences,  * p < 0,01 
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In the ecological analyses, using the specific schools as units, the correlation between 
environmental factors as assessed by personnel and students is evaluated. Three factors are 
highly correlated; high temperatatur (r=0.74, p=0.001), unpleasant smell (r=0.67, p=0.004) 
and dust and dirt (r=0.84, p<0.001). It is interesting to observe the very high correlation of 
perceived “dust and dirt” between personnel and students although the complaints of “dust 
and dirt” among the personnel are much more frequent than among the students. There is, in 
general, a positive correlation between how personnel and students perceive the indoor 
climate, although not significant for all factors.  
 
The differences in the prevalence of SBS-symtoms according to age, sex and atopic 
constitution are evident also in this study, presented in Table 2. General symptoms are more 
frequent among the students. Mucous membrane irritations are twice as frequent among the 
atopics compared to the non-atopics in both study groups. Females in general report more 
symptoms.  
 
Table 2. The prevalence of symptoms among personnel and students related to sex and atopy 
   General symptoms Membrane irrit. Skin symptoms 
   Eff1 Eff2 Eff3 
Personnel      
 male     
  no atopy 27.6 12.2 8.9 
  atopy 35.3 23.5 18.8 
 female     
  no atopy 45.0 21.4 18.6 
  atopy 55.0 41.9 23.8 
      
Students      
 male     
  no atopy 52.6 11.9 7.6 
  atopy 63.3 22.0 12.6 
 female     
  no atopy 69.7 15.9 17.9 
  atopy 76.1 30.8 23.5 
      
 
The prevalence of symptoms reported by personnel and students are presented in Table 3. The 
odds ratios (OR) are calculated based on multiple logistic regression analyses controlling for 
sex and atopy. The most striking finding is the high odds ratio for general symptoms, 
especially concentration difficulties, among the students. An increased or borderline increased 
prevalence of irritation from skin and mucous membranes are seen for the personnel 
compared to the students. 
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Table 3. The prevalence and odds ratios for symptoms among students using the personnel as 
reference and controlling for sex and atopy. Significant effects in bold type 
Symtoms Prevalence

personnel 
Prevalence

students 
OR for students 

compared to 
personnel 

99 % confidence 
interval 

 n=1023 n=8853   
     
General symptoms (Eff1) 40.6 64.0 2.84 2.37 – 3.39 
      
 fatigue 35.9 58.2 2.66 2.22 – 3.19 
 feeling heavy-head 16.2 23.9 1.67 1.33 – 2.11  
 headaches 11.9 18.9 1.87 1.44 – 2.44 
 nausea 2.2 5.4 2.65 1.50 – 4.69 
 concentr 

difficulties 
5.7 22.6 4.93 3.45 – 7.05 

      
Mucous irritations (Eff2) 22.2 17.8 0.75 0.60 – 0.92 
      
 eye symptoms 10.2 6.0 0.57 0.42 – 0.76 
 nasal symptoms 10.5 10.9 1.00 0.75 – 1.32 
 dry throut 10.4 5.6 0.51 0.38 – 0.68 
 cough 5.2 4.8 0.91 0.62 – 1.35 
      
Skin symptoms (Eff3) 16.6 14.6 0.89 0.71 – 1.13 
      
 facial skin 7.9 8.8 1.21 0.88 – 1.67 
 scalp  6.4 4.2 0.64 0.45 – 0.92 
 dry hands 9.3 6.6 0.73 0.54 – 0.99 
      
 
DISCUSSION 
The study populations are parts of a total survey and there is no selection based on a priori 
knowledge about any indoor climate problems. The response rates differed between students 
and personnel but are both in line with the response rates in the total survey. It is therefore fair 
to conclude that the study base is representative for senior high schools in this part of the 
country. 
 
The correlation between the perceived indoor climate as assessed by personnel and students is 
positive in general but especially high for high temperature, unpleasant smell and “dust and 
dirt”, all factors behind deteriorated indoor air. The prevalence of stuffy “bad” air is also high 
for both study groups. Women, especially the younger ones, complain more about draught, 
variable and low temperature than men do. One explanation might be differences in clothing. 
 
The most obvious result in this study is the high prevalence of general symptoms among the 
students. The high prevalence of concentration difficulties among the students could have 
natural causes. The students must be concentrated to follow the lessons most of the times and 
any disturbances, from the physical or psychosocial environment, can be strenuous.  
 
There is only a miner-increased prevalence of symptoms from mucous membranes or skin 
among the personnel compared to the students although pronounced complaints about dry air 
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and “dust and dirt”. The effect of sex is obvious and in general women complain more about 
the indoor climate and report symptoms. These findings are in line with the results from other 
indoor climate studies using the same questions (Stenberg , 1995). The effect of allergic 
constitution is obvious for both personnel and students. The reason behind an increased 
prevalence of general symptoms among allergic people is probably that school environments 
in general are crowded areas with a lot of exposures from the building, the occupants and the 
different activities. The total exposures may cause increased problems to the more sensitive 
occupants. 
 
The outcome of both complaints and symptoms differ between different groups although they 
stay in the same work environment. There are many reasons to this, some of them discussed 
in this paper. It is important to have this in mind when assessing the results of questionnaire 
studies. One important step is to use relevant reference values, i.e. to use different reference 
values for students and personnel in school investigations. Reference values for “healthy” 
buildings used in the Scandinavian countries are published for both the MM 040 NA and the 
MM 060 NA questionnaires (Andersson, 1998). The sex differences are less pronounced in 
non-problem buildings, and in practice the same reference values are used for both sexes. If 
correct reference values are used , an increased power can be achieved when using the 
experience and perception from both the personnel and the students. 
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