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Introduction 
 

Complaints are frequently made about the indoor environment in non-industrial 
workplaces. Inspections as well as specific environmental investigations have shown 
deficiencies in the indoor climate. The causes of these include the following: 
 
• rapid building processes and the construction of buildings on moist ground 
• inappropriate building techniques whereby unnecessary moisture has been built 

into the construction 
• use of untested building material, particularly in relation to its vulnerability for 

moist environments 
• insufficient, and sometimes, non-existent ventilation 
• neglected maintenance of the buildings and insufficient routines for the operation 

and maintenance of ventilation and heating systems 
• insufficient cleaning routines 
• incorrect use of rooms with more people and more technical equipment than the 

ventilation systems are dimensioned for 
 

Most of the complaints relate to comfort (too warm, too cold, stuffy bad air, dry air 
and unpleasant odour), and the symptoms are widespread and common in the general 
population (fatigue, heavy headedness, headaches, dry skin, and eye, nose or throat 
irritation). Technical measurements seldom give remarkable values, even although the 
complaints are extensive. The “Örebro Model” provides a tool to deal with these types 
of situations. 

 
The Örebro Model 

 
The Örebro Model is based on a World Health Organization (WHO) strategy from the 
early 1980s whereby the investigation should be performed in steps with the basic 
measures being made first and then the measures taken being evaluated. A basic 
principle in the model is that the users should be those who can describe the indoor 
climate best. By comparing the outcome with corresponding results from indoor 
environments without known indoor climate problems, it is possible to get an idea 
about the cause of the problems. Thereafter (not before), if required, technical 
measurements can be taken. The model is further described in the references at the end 
of this document [1,2,3,4]. 
 
Unfortunately, it is still common to begin investigations with advanced technical 
measurements of a microbiological, chemical, or particle characteristic. This often 
results in situations beset with worries, frustration, mistrust and disturbed relations as 
well as a tremendous increase in costs. These cases can often be followed in the 
newspapers. 
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The MM Questionnaires 
 
The experiences and perceptions of the indoor climate can be collected from the users 
by standardised questionnaires. The basic MM questionnaire was developed between 
1985 and 1989 and the procedure is described in the basic paper [4]. This version 
constituted the basis for MM questionnaires directed at specific environments: 
schools, day care centres, offices, hospitals and dwellings. The questionnaire contains 
questions about the perceived indoor climate, symptoms experienced and their 
potential relation to the indoor environment, as well as questions about the 
psychosocial environment and some background factors. The reference values for 
workplaces without known indoor climate problems are based on a survey of nine 
“healthy” workplaces (7 offices and 2 schools) and presented in the graphics (often 
called “roses”) as shadowed areas. Other types of reference values are presented later 
in this manual. 
 
 

The Questionnaire Survey 
 
Background 
When surveying the indoor climate with questionnaires it is important to anchor the 
investigation both among the employees and those who have to take the different 
decisions. Performing an investigation without a willingness to take necessary 
measures based on the results will never give a good outcome. The goal of the 
investigation must be clearly stated when informing the employees. 
 
A questionnaire survey in a workplace can usually be conducted in a week. In Nordic 
countries it is preferable to conduct this survey at the tail end of winter and during the 
early spring. The reference data presented is mostly collected from investigations 
performed from November to May. The personnel are informed of the survey by 
letter, describing both the goal and the routines involved. It is very important to inform 
them about the handling of the questionnaires in order to respect privacy. One suitable 
method might be that the employee, should place the completed questionnaire in a 
sealed envelope before leaving it with the contact person. 
 
Some weeks before the investigation all personnel should receive information about it.  
 
Drop-out  
To be able to assess the results of the investigation in a proper way it is necessary to 
know the frequency of drop-outs. A drop-out will always exist in questionnaire 
investigations because of sick-leave, holidays, or because people do not want to 
participate. From experience gained in Sweden, a drop-out frequency of 25 % will 
seldom affect the results. 
 
Processing the data and analyses 
The collected questionnaires should be processed and analysed in a proper way. It is 
preferable to describe the basic procedures in the information given to all participants. 
One example of providing such information is shown in the following letter: 
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Information Letter 
 
Logotype 
 
 
 
 
Dear Employee, 
 
Due to complaints concerning the indoor air quality, we wish to perform a 
questionnaire survey covering all the employees in this building. This investigation 
will be carried out in co-operation with the Department of Occupation and 
Environmental Medicine at the university hospital in X-town. After answering the 
questions in the questionnaire, it should be placed in the envelope and sealed before 
leaving it with the contact person, NN (X-place, tel. xxx xxxx). The sealed envelopes 
will then be sent by NN to the Department for further handling. All processing and 
analyses will be carried out in a proper manner and the questionnaires will not leave 
this Department but will be destroyed after the investigation has been completed. 
 
The results of the questionnaire survey and any comments made will be presented in 
such a way that no person will be identified. There is no need for your name to be 
given, but it is important that you indicate your work department to allow for different 
analyses. 
 
We hope that all the staff will participate so that the results will be as reliable as 
possible. Please check that you have answered all the questions, then place the 
questionnaire in the envelope, seal it and leave it with the contact person. 
 
Thank you for your co-operation! 
 
 
YYY-town February 200x 
 
 
 
NN  NN 
Staff manager  Contact person 
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The Assessment 
 
It is preferable to present the results of the survey in both graphic and table form 
where the prevalence of disturbing environmental factors and symptoms are presented 
and compared to other groups or environments. It is possible to compare separate 
symptoms but usually the patterns of environmental factors or symptoms give most 
information. The specific comments mentioned by the participants are often of great 
help in the assessment process. 
 
Principles 
The assessment of both the environmental factor graph and symptom graph is often 
quite easy, as shown in Figure 1. In such situations, it is possible to point out specific 
indoor climate problems and, thereafter, it is possible to verify by inspections or 
technical measurements. Of course, the results can be more ambiguous than the case 
illustrated here, but surprisingly the patterns are often quite easy to interpret. 
 
Factors affecting the outcome 
The prevalence of symptoms differs among different personnel groups depending on 
(some) characteristics unrelated to the indoor climate per se, such as gender, status of 
allergy, and socioeconomic factors. This is described in many publications, some of 
them mentioned in the publication list, publications. 
 
Size of the group 
When the study group is small, individual characteristics will have a larger effect on 
the results. With very small groups – i.e. less than 10 people – the results of the 
outcome should be looked upon as indications which require to be checked. 
Furthermore, when the study size is small, the prevalence of comparatively large 
differences could be due to chance. 
 
A certain amount of assistance could be given by the very rough table, shown below 
(Table 1). The table should be used in the following way: “One of the questions here 
has the reference value 10 %”. In order to be able to say that there is an “increased” 
prevalence in a group of 100 people, the study group should have at least a prevalence 
of 19 % (10 %+9 %). For a group of 50 people, a difference of 12 %, that is, a 
prevalence of 22 % (10 %+12 %) etc., should be measured. 
 
Table 1. The necessary differences between the study group and reference group 
based on “Chi-2 analyses for differences between proportions”. 
 Necessary differences in prevalence for different group sizes 
 
Reference (%) 

  
 20 

  
 50 

  
 100 

  
 200 

  
 500 

 3  18  10  6  4  3 

 6  20  11  7  5  4 

 10  21  12  9  6  5 

 20  22  14  10  8  6 

 40  22  15  12  9  7 
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Figure 1A. Complaints about stuffy ”bad” air,  
dry air and an increased frequency of general 
symptoms point to ventilation problems. 

Figure 1B. Complaints about unpleasant 
smell, stuffy “bad” air and increased frequen
of symptoms from the mucous membranes 
point to pollution in the indoor air. It is not 
possible to decide if gases or particles are 
involved but in such situations it is advisable 
to search for moistur
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e problems. 
 
 
 
In most cases the study size is quite small and the prevalence of symptoms is used, 
irrespective of whether the participants relate their symptoms to the environment or not.  
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Reference Material 
 
An important part of the assessment is the comparisons made with other groups or 
environments. Reference data is shown below, both for working environments without 
known indoor climate problems (n=319) and for some other types of environments 
investigated with the same type of technique. The reference material contains data 
about environments with problems, control environments from studies, and material 
from larger surveys. 
 
There are probably differences between various countries because of the differences in 
environmental conditions or culture. The MM questionnaire has been used in many 
countries and seems, nonetheless, to work properly in different environments (See 
further in publications). 
 
Age, sex, atopic constitution, occupational, psychosocial and socioeconomic factors 
among many other factors will affect the outcome of a questionnaire survey. It is, 
therefore, important to be aware of this in the assessment procedure. Some results in 
this respect are presented in different publications (See publications). Normally the 
distribution of these factors is seldom so diverse that the outcome will be affected to a 
larger extent. 
 
 
Description of the reference materials 
 
Material MM 040 NA (n=319) 
Reference data for working environments without known indoor climate problems 
(shadowed area in the graphs). The reference data collected in 1989 is from a study 
covering 7 offices and two schools, considered to be ”healthy”. Later studies have 
shown these reference values to be valid and we have, therefore, found no reason to 
collect new reference data. 
 
Material MM 040 NA Sp1 (n=10 118) 
Reference data for 291 schools scattered all over Sweden collected between 1998 and 
2001. In this questionnaire there are additional and more detailed questions about the 
perceived indoor climate (not shown here). 
 
Material MM 040 NA (n=5 123) 
Reference data from 91 offices scattered all over Sweden, in some cases with indoor 
climate problems.  
 
Material MM 040 NA Finish office workplaces (n=11 154) 
Reference data from the Finish Institute of Occupational Health, collected in the years 
1996-1999 from 122 office workplace investigations [5,6]. 
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Table 3. Percentage of persons reporting disturbing environmental factors. 
Disturbing 
environmental factors 

MM 040 NA MM 040 NA Sp1 MM 040 NA 
 

MM 040 NA  
Finland 

 workplaces schools offices offices 
Number  319  10 118  5 123  11 154 
Draught 4 15 9 22 
     

Temperature too high 5 10 14 17 
     

Temperature varies 5 15 12 16 
     

Temperature too low 5 17 12 13 
     

Stuffy air 10 33 32 34 
     

Dry air 20 31 37 35 
     

Unpleasant odour 5 13 13 17 
     

Static electricity 4 7 8 8 
     

Passive smoking 7 3 3 4 
     

Noise 9 32 13 17 
     

Lighting problems 8 15 11 14 
     

Dust or dirt 10 42 18 25 
     

 
 

Table 4. Percentage of persons reporting symptoms often. 
Symptoms MM 040 NA MM 040 NA Sp1 MM 040 NA 

 
MM 040 NA 

Finland 
   schools offices offices 
Number  319  10 118  5 123  11 154
Fatigue 10 37 26 28 
     

Feeling heavy headed 5 16 15 13 
     

Headache 5 12 10 10 
     

Nausea/dizziness 1 2 2 3 
     

Difficulties concentrating 2 4 4 6 
     

Irritation of the eyes 6 9 13 22 
     

Irritated, stuffy, runny 
nose 

9 11 13 29 

     

Hoarse, dry throat 5 11 12 20 
     

Cough 3 5 5 8 
     

Dry or flushed facial skin 5 8 10 19 
     

Scaling/itching scalp or 
ears 

6 7 7 14 

     

Hands dry 4 10 8 26 
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Table 5. Percentage of persons reporting cumulative incidence of allergic diseases.  
Allergic disease MM 040 NA MM 040 NA Sp1 MM 040 NA 

 
MM 040 NA 

Finland 
   schools  offices  offices 
Number  319  10 118  5 123  11 154 
Asthma 9 13 13 na 
     

Hayfever 17 20 20 na 
     

Eczema 21 25 24 na 
     

na = not available 
 
 

Table 6. The perceived psychosocial climate (presented in percentage). 
Psychosocial factors MM 040 NA MM 040 NA Sp1 MM 040 NA 

 
MM 040 NA 

Finland 
   schools  offices  offices 
Number  319 10 118  5 123  11 154 
     

Work interesting and 
stimulating 

 
80 

 
80 

 
76 

 
75 

     

Too much work to do 30 43 30 20 
     

Opportunity to influence 
working conditions 

 
33 

 
23 

 
32 

 
35 

     

Help from fellow workers 51 59 57 72 
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Checklist 
 
Anchor the investigation among all those involved. 
Inform everyone about the goal of the investigation. 
Try to minimise the drop-out frequency and register it. 
Present the results for all those participating in the investigation. 
 
It is important to view the questionnaire survey as part of a strategy. The survey in 
itself cannot answer all questions. After necessary restoring measures have been taken, 
it is wise to check if the perceived indoor climate has been improved. 
 
 
The non-Swedish versions of the MM questionnaires (available from our home page 
www.orebroll.se/ymk) are free to use in research and non-commercial activities, just 
by giving the source. If you require more information, or need to discuss the results or 
suitable reference values, please feel free to contact us (kjell.andersson@orebroll.se or 
inger.fagerlund@orebroll.se). We are interested to receive feed-back from those using 
the questionnaires in other countries. 
 
The English version forms the basis when translating to other languages. If anyone is 
willing to translate to another language we would like to be informed about that and 
would also like to have a copy ourselves, which could be made available to others 
through our home page. 
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