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ABSTRACT 
A database including data about the perceived physical and psychosocial environment, SBS 
symptoms, allergy status and sex from 19 973 personnel in 650 Swedish schools was 
analysed. Binomial regression modelling with time, sex and allergy status as explanatory 
variables was performed to establish the relative risk for some effect parameters and to 
evaluate if there was any linear trends over time. 
 
The complaints of fatigue, noise, “dust and dirt” and stuffy air increased significantly between 
1994 and 2000. The prevalence of work stress increased dramatically from the middle of the 
decade and it is intriguing to attribute this, at least partly, to an effect of the changed work 
situation in the schools. 
 
INDEX TERMS 
Physical and psychosocial factors, work stress, school personnel, time trends. 
 
INTRODUCTION 
Complaints of the indoor climate and symptoms, which the occupants attribute to the indoor 
environments, have been described for years. In spite of lacking scientific knowledge about 
the physiological mechanisms and causing specific agents there are strong evidence for a 
multi-factorial exposure-effect relationship (Skov, 1989). Physical, chemical, biological and 
psychosocial factors are supposed to be of importance for the symptoms described. Also 
administrative measures might affect the prevalence of complaints and symptoms. 
 
The standardised questionnaire MM 040 NA has been used as a basic tool in surveying the 
indoor climate in many Swedish schools since 1989 (Andersson, 1998). Since 1995, surveys 
have been performed covering most or all schools in several municipalities. This opens 
possibilities to follow changes in the prevalence of perceived environmental factors and 
symptoms over time which was the main aim with this study.  
 
In 1994 important administrative changes were introduced in Swedish schools, which might 
affect the perception of the working conditions. The school personnel were given additional 
responsibilities of social character besides their usual educational tasks. They were also more 
bound than before to the school environment (from 8 am to 4 pm). A second aim with this 
study was to evaluate possible effects of these changes on well-being and perception of the 
school environment among the school personnel. 
METHODS 
A database, based on questions from the MM 040 NA questionnairs about the perceived 
physical and psychosocial indoor climate, SBS-symptoms, allergy status and sex from 19 973 

                                                 
* Contact author email: kjell.andersson@orebroll.se 



Proceedings Indoor Air 2002, 9th International Conference on Indoor Air Quality and Climate, Monterey, USA 
2002;Vol 2: 296-300 

personnel in 650 schools, investigated during the period 1989 to 2000, was established. The 
questions about the physical environment and SBS-symptoms had the alternatives “yes, often 
(every week)”, “yes, sometimes” and “no, never” and a recall period of three months. The 
psychosocial questions (in terms of work content, work stress, work control and social 
support) had four alternatives, “yes often”, “yes sometimes”, “no, seldom” and “no, never”. 
Only “yes, often” was assessed as a positive answer. The time period was categorised in four 
categories and the period 1989 to 1994 was used as a reference. Binomial regression 
modelling, with time period as the main explanatory variable and sex and allergy status to 
control for confounding, was used to establish the relative risks for the effects. The choice of 
relative risk instead of odds ratio was based on the fact that the studied effects (shown in 
Table 1 and Table 2) are quite common in the society. In all calculations two-sided 95 % 
confidence intervals were used.  The linearity in time trends of the chosen effect measures 
between 1995 and 2000 were tested using the period 1989 to 1994 as reference period.  
 
RESULTS 
The characteristics of the study population and the prevalence of the studied effect measures 
are presented in Table 1 for the four time periods. In table 2 the relative risks and confidence 
intervals, controlling for sex and allergy status, are calculated for all effect measures. The 
results of linearity tests of time trends are also presented in this table. 
 
Gender is a significant explanatory factor for all effect measures, while allergy status is 
significant for all measures except for the psychosocial questions. These results are not 
presented here in detail. To further illustrate possible effects of the administrative measures 
initiated in 1994 the outcome of the psychosocial factors are shown for the whole period 1989 
to 2000 in Figure 1. 
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Tabell 1. The characteristics of the study population and the prevalence of symptoms, 
psychosocial factors and physical factors during the four time periods (in percentage) 
  Time 
  1989-1994 1995-1996 1997-1998 1999-2000
Number  1 980 3 168 7 367 7 458 
Sex (% men)  33.5 22.5 23.5 23.5 
Allergy status #  23.4 26.2 26.7 26.8 
      
General symptoms      
 Fatigue 30.6 31.0 36.1 38.4 
 Headaches 13.1 12.0 12.4 13.4 
Mucous membrane 
irritations 

     

 Nasal symptoms 14.0 11.2 12.3 11.7 
 Dry throat 17.8 13.3 12.7 11.3 
      
Skin symptoms  14.9 15.2 18.5 17.9 
      
Psychosocial 
questions 

     

 Work content1 79.8 78.9 79.6 80.1 
 Work stress2 27.5 31.6 42.5 41.6 
 Work control3 26.3 25.7 23.6 23.2 
 Social support4 57.5 59.2 59.1 60.3 
      
Physical factors      
 Stuffy “bad” air 42.8 34.1 33.9 37.8 
 Unpleasant smell 14.7 11.7 12.7 14.2 
 Noise 28.4 29.4 32.0 33.5 
 Dust and dirt 33.6 29.1 38.5 41.0 
# “have or had had asthma or hey fever”  
1 “stimulating and interesting job” 
2 “too much to do” 
3 “possibility to influence the job” 
4 “support from fellow workers” 
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Figure 1. The proportion of personnel answering the alternative “yes, often” for the four 
psychosocial questions during the time period 1989 to 2000. 
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Table 2. The relative risk and 95 % confidence interval for the effect parameters controlling 
for sex and allergy status for the different time periods, using the period 1989-1994 as 
reference.  The test of linear trends from 1995-2000 are presented with p-values 
 Year Time trend 
Outcome 1995-1996 1997-1998 1999-2000 1995-2000 
 (Reference: 1989-1994) p-value 
     
Fatigue 0.98 (0.90-1.07) 1.14 (1.06-1.22) 1.21 (1.12-1.30) <0.001 
Headaches 0.86 (0.74-0.99) 0.89 (0.78-1.01) 0.96 (0.84-1.09) 0.03 
     
Nasal symptoms 0.78 (0.67-0.90) 0.84 (0.74-0.95) 0.80 (0.70-0.91) 0.99 
Dry throat  0.72 (0.63-0.83) 0.68 (0.61-0.76) 0.60 (0.54-0.68) 0.001 
     
Skin symptoms 0.97 (0.85-1.11) 1.18 (1.05-1.33) 1.14 (1.02-1.28) 0.01 
     
Work content 0.99 (0.96-1.01) 0.99 (0.97-1.02) 1.00 (0.98-1.03) 0.18 
Work stress 1.14 (1.05-1.25) 1.54 (1.42-1.66) 1.50 (1.39-1.63) <0.001 
Work control  1.02 (0.93-1.12) 0.93 (0.85-1.01) 0.91 (0.83-0.99) 0.005 
Social support 1.01 (0.97-1.07) 1.01 (0.97-1.06) 1.03 (0.99-1.08) 0.23 
     
Stuffy ”bad” air 0.78 (0.72-0.83) 0.77 (0.73-0.82) 0.86 (0.81-0.91) <0.001 
Odor 0.79 (0.67-0.90) 0.85 (0.75-0.96) 0.94 (0.83-1.06) 0.001 
Noise 1.03 (0.94-1.13) 1.12 (1.03-1.21) 1.17 (1.08-1.27) <0.001 
Dust and dirt 0.86 (0.78-0.92) 1.12 (1.05-1.20) 1.19 (1.11-1.27) <0.001 
     
 



Proceedings Indoor Air 2002, 9th International Conference on Indoor Air Quality and Climate, Monterey, USA 
2002;Vol 2: 296-300 

DISCUSSION 
The database includes school personnel from 650 schools from all parts of Sweden. The 
increasing number of persons in the late 90th depends on the large surveys covering all 
schools in several districts performed during this time. The small number of schools 
investigated earlier is the main reason to why the whole period 1989 to 1994 is used as 
reference period for the other two-year periods. The higher proportion of investigated problem 
buildings during the reference period probably explains the observed higher prevalence of 
nasal symptoms, dry throat and stuffy “bad” indoor air during this period. 
 
The complaints about noise, “dust and dirt” and stuffy “bad” air increased significantly 
between 1995 and 2000 although the prevalence of stuffy “bad” air was lower than earlier. 
The increased frequency of complaints about “dust and dirt” is probably due to reduced 
cleaning activities while the increased prevalence of noise disturbances and stuffy “bad” air 
might be due to the more crowded schools in the late 90th.   
 
Work stress has increased dramatically while there is a tendency to decreased work control 
during the study period after 1994. The prevalence of fatigue increases significantly during 
the same period and it is intriguing to connect these findings. However, fatigue has been 
associated to deteriorated indoor air, noise, psychosocial factors etc., being a highly un-
specific effect to many factors in- and outside the person.   
 
There is no trend to increased prevalence of mucous membrane irritations during the late 90th . 
This might indicate that the large resources invested in restoration of the physical 
environment in school buildings have given a positive result. However, it seems necessary to 
focus more on work stress issues.  
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