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Background 
Complaints about indoor climate have been prevalent during the last decade. The concept 
“sick building” has been introduced and relates to buildings where there is a higher incidence 
than usual of the workers or tenants reporting symptoms that they associate with deterioration 
of the indoor climate. This concept is vague because it is not evident what is “normal”. There 
is, therefore a strong need to evaluate the prevalence of complaints and symptoms in normal 
“healthy” buildings. The purpose of this report is to report reference data for “healthy” 
buildings for the questionnaire MM 040 NA – Indoor Climate (work environment) (enclosure 
1). 
 

Methods and material 
Questionnaires were sent to all workers in 15 workplaces scattered all over the country. These 
workplaces had been sampled after discussions with representatives for industrial health care 
assumed them to be healthy because no complaints had ever been observed. However, during 
the analysis, 6 out of these 15 workplaces had more or less serious complaints about the 
indoor climate. We did not find it reasonable that complaint frequencies over 40% for any of 
the most important environmental factors could be in accordance with the concept of 
“healthy” building. In the analyses, therefore, the result from 9 of these buildings was 
included. 
 
The reference material is based on 319 workers at two schools and seven office buildings with 
different activities. Workers from both private, estate or municipality activities are included. 
136 workers are men, 183 women.  
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In Table 1 the background data is shown for the study population.  
 
Table 1. Background data. 
Factors Men Women Total 
    
Number 136 183 319 
    
Age (year)    
- mean 46 45 45 
- median 45 44 45 
    
Smoking habits (%)    
- smoker 21 28 25 
    
Asthma (%) 10 9 9 
Hey fever (%) 16 18 17 
Eczema (%) 17 24 21 
    
Allergy* (%) 21 21 21 
Allergy in the family (%) 31 40 36 
    

*Current or earlier problems of asthma or hay fever 
 
 
 

Results 
In Figure 1, reference data are shown for disturbing environmental factors. Only the 
alternative “Yes, often” is registered. From Table 2 the standard deviation and variation for 
the nine buildings are shown. One single outlying value (marked in Table 2) is not included in 
the estimates.  

 
Figure 1. The prevalence of often disturbing environmental factors in percent. 
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Table 2. The prevalence of complaints about the indoor climate (reference data), standard 
deviation and variation for the nine reference buildings (in percentage). 
  Reference 

data 
Standard 
deviation 

Variation 

     
1 Draught 4 4.9 0-13 
2 Room temperature too high 5 3.7 0-13 
3 Varying room temperature 5 5.8 1-15 
4 Room temperature too low 5 7.9 0-24 
5 Stuffy “bad” air 10 8.8 0-33 
6 Dry air 20 10.3 0-38 
7 Unpleasant odour 5 5.2 0-17 
8 Static electricity often causing shocks 4 4.2 0-11 
9 Passive smoking 7 4.6 0-24 
10 Noise 9 9.2 0-27 
11 Light that is dim or causes glare and/or reflections 8 8.8 0-281) 
12 Dust and dirt 10 10.0 0-29 
     
1) One outlying (54 %)  
 
 
 
 
In Figure 2, the symptom prevalence is shown for symptoms and symptoms assumed to be 
work environment related. Only the alternative “Yes, often” is discussed. From Table 3 the 
standard deviation and variation for the different symptom prevalence in the nine buildings is 
shown. 

Figure 2. Symptom prevalence (reference data) in percentage (the outer border of the 
shadowed area). 
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Table 3. Symptom prevalence (even work environment related), standard deviation and 
variation for the different symptoms in percentage. 
  Symptoms Work environmental related 

symptoms 
  Ref 

data 
Standard 
deviation

Variation Ref 
data 

Standard 
deviation 

Variation

        
1 Fatigue 10 7.0 (4-21) 6 6.2 (0-17) 
2 Feeling heavy headed 5 5.4 (0-17) 4 5.3 (0-17) 
3 Headache 5 4.4 (0-11) 4 3.4 (0-10) 
4 Nausea/dizziness 1 1.4 (0-3) 1 1.1 (0-3) 
5 Difficulties concentrating 2 3.4 (0-10) 2 3.4 (0-10) 
6 Itching, burning or irritation of 

the eyes 
 

6 
 

5.4 
 

(0-14) 
 

5 
 

5.2 
 

(0-14) 
7 Irritated, stuffy or runny nose 9 3.3 (0-14) 5 4.4 (0-14) 
8 Hoarse, dry throat 5 3.3 (0-8) 4 2.6 (0-7) 
9 Cough 3 3.2 (0-10) 2 2.6 (0-7) 
10 Dry or flushed facial skin 5 4.1 (0-14) 2 3.6 (0-10) 
11 Scaling/itching scalp or ears 6 4.0 (0-14) 2 2.0 (0-4) 
12 Hands dry, itching, red skin 4 2.8 (0-10) 2 2.0 (0-5) 
13 Other 3 3.3 (0-10) 2 2.6 (0-7) 
        

 
 
 
 
 
The symptom prevalence for women and men are shown in Figure 3. 
 
  Prevalence (%) 
  Women Men 

   
Fatigue 10 10 
Feeling heavy headed 5 4 
Headache 7 4 
Nausea/dizziness 2 1 
Difficulties concentrating 1 4 
Itching, burning or irritation of 
the eyes 

 
7 

 
4 

Irritated, stuffy or runny nose 8 10 
Hoarse, dry throat 7 2 
Cough 4 2 
Dry or flushed facial skin 6 3 
Scaling/itching scalp or ears 7 5 
Hands dry, itching, red skin 6 2 
Other 4 2 

Figure 3. Symptom prevalence for women 
(---) and men (–) in percent. 

Number of symptoms 0.69 0.51 
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Symptom prevalence for allergic and non-allergic persons is shown in Figure 4. 
 
  Prevalence (%) 
  Allergy No 

allergy 
   
Fatigue 12 10 
Feeling heavy headed 8 4 
Headache 6 5 
Nausea/dizziness 0 2 
Difficulties concentrating 2 2 
Itching, burning or irritation of 
the eyes 

 
12 

 
4 

Irritated, stuffy or runny nose 16 6 
Hoarse, dry throat 9 4 
Cough 5 3 
Dry or flushed facial skin 8 4 
Scaling/itching scalp or ears 10 5 
Hands dry, itching, red skin 8 4 
Other 0 4 Figure 4. Symptom prevalence for allergic  

(–) and non allergic persons (---) in percent. Number of symptoms 0.94 0.52 
 
 
 
 
 
 
 
 

Discussion 
The sample of reference workplaces was determined by access to work places and expert 
opinion as to which buildings were presumed to be “healthy”. The sample was, therefore, not 
random. The judgement was based on the fact that no complaints about the indoor climate 
have been registered and nothing remarkable has been seen at visits in the current 
environments. In spite of this, some cases showed relatively large amounts of complaints 
about the indoor climate. 
 
The variation for single symptoms and complaints will be rather big with the limited number 
of environments included. It has been difficult to increase the number of cases by practical 
means because those who owned the buildings or the companies are not especially willing to 
perform investigations in environments without known problems. The current limited study 
material must, therefore, be seen as the best possible case for the creation of reference data. 
However, it will, hopefully, be possible to expend the basic material further in the future. 
 
It is important to see the questionnaire instrument as part of a toolbox of information sources. 
The results of the questionnaire must be completed with technical judgements and 
measurements, and it can also be necessary to get further information about the particular 
work circumstances. When judging, it is also necessary to evaluate the symptom pattern and 
not only the outcome of single complaints or symptoms. 
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Both the perception of the indoor climate and symptoms will be affected by the specific 
activities. We know for sure that hospital employees always report higher frequencies of dry 
hands and we also know that day care personnel are disturbed by noise more than what is 
evident for other non-industrial work groups. Many studies have also shown that women 
almost without exception report higher prevalence of these current diffuse symptoms. Allergic 
persons as a group usually report higher prevalence of mucus membrane irritations. 
 
In most cases with indoor climate problems, rather small groups of workers are engaged. 
Consequently, there are no possibilities for making essential sub grouping of the material. It 
is, thus, usually valuable to use just one set of reference data.  
 
As can be seen from Figure 3 in “healthy” indoor climate environments, relatively small 
differences are seen in symptoms between the genders. As a result, there is normally no 
reason to work with gender specific reference data.  
 
In “healthy” environments symptoms related to the indoor climate, based on the assessment of 
the persons, 50% of the total prevalence is related to the environment. Skin symptoms are 
usually related to the indoor climate to a lesser extent. 
 
The allergic disposition, here defined as current or earlier problems with asthma or hay fever, 
is important for the assessment of the results. Mucus membrane irritations and skin symptoms 
have double frequencies compared to non-allergic in the reference buildings. From 
experience, the differences are usually less in “sick” environments because, then, the non-
allergic persons are also affected. Because the prevalence of allergy in the reference buildings 
is roughly 20%, a large percentage of allergic people is necessary to affect the symptom 
prevalence to a greater extent. 
 
Even if the primary drop out is small, there is also some drop out in single questions. 
Experience from many studies with the current questionnaire shows that those who do not 
answer specific single questions should really not have answered “Yes, often”. The 
prevalence figures are, therefore, estimated as the ratio between those who answered the 
question with “Yes, often” and the total group number.  
 

Conclusion 
The reference data for “healthy” indoor climate to the questionnaire MM 040 NA – indoor 
climate (work environment) is presented in Figure 1 and Figure 2 in the current report. The 
variability in the prevalence data is relatively large due to differences in the environment and 
differences in individual characteristics. Presented reference data are judged, in spite of all 
these difficulties, to give an acceptable picture of a building without larger indoor climate 
problems. However, it would be of value if the basic material could be expanded and the 
reference data based on a larger random sample of “healthy” buildings. 
 
 


