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ABSTRACT 
As part of a survey of the indoor climate in all schools in Stockholm, a standardised 
questionnaire (MM 080 NA) was sent to the parents of all children in 20 primary schools in 
an immigration district. The children were in the age bracket of 6 to 12 years old. The filled-in 
questionnaires were returned by 4,214 of the parents (response rate 63%). Official statistics 
describing the population, including data about immigrant status, were collected. In a sub-
sample of 11 schools, the relation between immigration status and the factor “born abroad” 
was analysed. 
 
The cumulative incidence rate and one-year prevalence of asthma and eczema were found to 
be significantly lower children who were born abroad compared with children who were born 
in Sweden. This was observed also in schools where the immigrant frequency was higher than 
95% and in the analyses of the sub-sample after controlling for immigrant status. No 
significant differences were seen for hay fever, infection symptoms or symptoms often 
attributed to insufficiencies in the indoor climate (SBS-symptoms). The home environments 
differed notably between immigrant homes and native homes. Immigrant children lived in 
multi-family buildings to a greater extent and had more siblings, while having furred pets or 
birds at home to a lesser extent. They were furthermore more exposed to environmental 
tobacco smoke in their homes. In conclusion, asthma and eczema – but nor hay fever, 
infectious symptoms or SBS-symptoms – were significantly less frequent among children 
born abroad compared to children born in Sweden, also after controlling for immigrant status. 
 
INTRODUCTION 
The incidence of allergic diseases is higher in industrialised countries than in rural areas of 
developing countries [1]. The results of migrant studies demonstrate a higher prevalence of 
allergic disease in developing countries in people living under privileged conditions than 
among the poor. A low prevalence of asthma was observed in children migrating to Britain 
from the West Indies with their parents, whereas the prevalence of asthma in the younger 
children in these families, who were born in Britain, was similar to that of the native British 
children [2]. Similar results were reported from New Zealand [3]. Parts of the population of 
an island were evacuated to New Zealand. After some years, an increasing incidence of 
childhood asthma was noted among the people now living in New Zealand, whereas the 
prevalence remained low among those who had stayed on the island. The prevalence of atopy 
among children is much lower in the formerly socialist countries in Central and Eastern 
Europe than in Western Europe, despite more widespread air pollution problems [4,5]. A 
follow-up investigation in 1995-1996 showed a significant increase in the prevalence of hay 
fever and positive skin-prick tests, but a maintained low prevalence of asthma among children 
who were three years of age at the time of the reunification [6]. Therefore, it seems as though 
other factors correlated with “Western lifestyle” are more important than most environmental 
factors suspected to influence the sensitisation to allergens. The hypothesis that conditions in 
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infancy may influence the development of atopy and also influence whether tolerance or 
sensibilitation will occur later in life is strongly supported in scientific literature. 
 
The aim of this study has been to compare the prevalence of atopic diseases or symptoms and 
factors in the homes of children having immigrant backgrounds with native children in an 
immigrant district in Stockholm. 
 
MATERIAL AND METHODS 
A self-administered questionnaire (MM 040 NA) was sent out in February, 1997, to the 
parents of all children in 20 primary schools (ages 6-12 years) in a metropolitan area with a 
high population of immigrants. In total, 4,214 parents answered the questionnaire (response 
rate63%). The questionnaire contained questions about symptoms often related to the indoor 
climate (SBS-symptoms) as well as questions about atopic diseases and respiratory 
symptoms, heredity of atopy, number of siblings, type of dwelling, pet ownership and 
smoking habits in the family [7]. The parents were also asked whether the children were born 
in Sweden. No further questions were asked about the ethnic backgrounds, because the main 
purpose of this activity was to survey the indoor climate, an it was important to achieve a 
good response rate. 
 
Official demographic statistics describing the district, including data about the ethnic 
backgrounds of the children in a 7-12 year age bracket were obtained from the local 
authorities. To further evaluate the relationship between being born in Sweden and having 
ethnic background, the school photos and lists of all pupils in a sub-sample of 11 schools were 
collected. An immigrant background was defined as being signified by a non-Scandinavian 
first name and/or surname as well as by obvious facial features denoting a non-Scandinavian 
origin. Three of the schools had a low frequency of immigrants (mean 13.3% of the pupils 
had immigrant backgrounds, [range 8.4-19.9%], five had a very high frequency of immigrants 
(mean 97.7% of the pupils had immigrant backgrounds, [range 96.6-99.3%] and three had an 
intermediate frequency (mean 59.6% of the pupils had immigrant backgrounds, [range 51.1-
68.4%]). In total, 2,307 children were included in this analysis. 
 
Comparisons between proportions were made using the Chi-square test. The Mantel-Haenszel 
test was used to test the association between an ordinal parameter for immigrant backgrounds 
and environmental factors or health effect. Multiple logistic regression analysis was applied to 
study relationships between the factor “born abroad” and symptoms and diseases, controlling 
for immigrant background. In all statistical analyses, a one percent level of significance as 
well as two-tailed tests was applied. 
 
RESULTS 
The population of the study area was 104,406 according to the official statistics, 40,257 of 
which had immigrant backgrounds (38.6%). In the age bracket of 7 to 12 years, 29.1% had an 
immigrant background, mirroring the fact that migration to this area had been substantial 
earlier. Of the children with immigration backgrounds, 45% originated from the Middle East 
or Asia, 19% from Africa and 25% from Europe, particularly East Europe. In the 11 schools 
constituting the sub-sample, 58% of the children had immigrant background compared with 
29% for the whole area. This is balanced by lower response rates among immigrants, and the 
frequency of children who were born abroad will therefore calculates as 17.2% for the whole 
district, 15.2% for the study population and 16.5% for the sub-sample with 11 schools. 
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Table 1. The characteristics and health effects among the children according to place of birth. 
 
 Born in Sweden Born abroad 
 n=3503 n=677 
   
Heredity of atopy*(%) 37.8** 19.1 
   
Single-family buildings (%) 41.8** 6.0 
More than three siblings (%) 7.5** 19.5 
Family smoking (%) 36.9** 43.8 
Furred pets or birds (%) 31.5** 12.7 
   
During the last 3 months   
 often tired (%) 8.9 7.4 
 often eye symptoms (%) 3.2 3.7 
 often nasal symptoms (%) 4.1 4.0 
 often dry hands (%) 4.9 3.4 
   
Ever asthma (%) 10.1** 3.2 
Asthma, last 12 months (%) 6.5** 1.8 
Ever hay fever (%) 10.1 7.9 
Hay fever, last 12 months (%) 7.5 5.8 
Ever eczema (%) 25.7** 10.2 
Eczema, last 12 months (%) 17.2** 6.4 
   
Protracted coughing, last yr. (%) 10.4 9.6 
Repeated colds, last yr. (%) 17.0 19.5 
Repeated courses of antibiotics last yr. (%) 5.6 7.7 
   

* Father or mother having any atopic disease ** p<0.01 
 
The home environments differed significantly between those who were born in Sweden and 
those who were born abroad, which are demonstrated in Table 1. Children born abroad more 
often lived in multi-family buildings and ha more siblings. They were also more often 
subjected to family smoking and furred pets or birds. The frequency of heredity of atopy was 
significantly lower. Furthermore, they had a significantly lower prevalence of asthma and 
eczema, but not of hay fever, protracted coughs, repeated colds, repeated courses of 
antibiotics or SBS-symptoms compared with children who were born in Sweden. Many of the 
children in this district who were born in Sweden had an immigrant backgrounds, which is 
further demonstrated in Table 2. In area three, almost all the children had immigrant 
backgrounds (97.7%), although more than 60% were nevertheless born in Sweden. 
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Table 2. The characteristics and health effects of children in schools with different immigrant 
rates. Group 1a represents children born in Sweden from schools with low immigrant rates; 1b 
represents children born abroad from the same schools etc. 
 
Area 1 2 3 
 Normal  

immigrant rates 
High immigrant  

rates 
Very high  

immigrant rates 
    

 1a 1b 2a 2b 3a 3b 
       
Number (n) 944 44 550 80 418 274 
       
Immigrants*(%) 13.2  59.6  97.7  
Born abroad (%) 4.5  12.7  39.6  
Born abroad (%) 0 100 0 100 0 100 
Heredity of atopy (%) 44.8 23.3 37.5 25.0 29.0 21.0
       
Single-family building (%) 63.1 26.2 25.5 6.8 3.4 1.2
More than three siblings (%) 2.4 4.7 3.9 9.1 17.1 24.0
Family smoking (%) 28.9 34.1 38.6 40.0 58.0 51.7
Furred pets or birds (%) 43.4 36.4 30.3 16.7 14.9 9.6
       
During the last 3 months        
 often eye symptoms (%) 9.8 13.6 8.7 8.9 7.0 6.0
 often eye symptoms (%) 2.7 7.0 3.3 3.6 4.1 3.1
 often nasal symptoms (%) 4.4 7.0 3.2 1.8 4.6 3.9
 often dry hands (%) 5.1 6.8 5.4 3.5 3.8 2.7
       
Ever asthma (%) 12.1 7.5 10.6 1.7 8.1 2.3
Asthma, last 12 months (%) 8.3 2.3 6.2 1.7 4.5 1.1
Ever hay fever (%) 10.6 10.0 9.3 11.9 11.2 6.9
Hay fever, last 12 months (%) 8.5 6.8 6.5 5.0 7.2 5.8
Ever eczema (%) 28.1 17.1 28.4 16.9 19.1 10.2
Eczema, last 12 months (%) 20.0 15.9 18.5 18.3 12.0 4.4
       
Protracted coughing, last, yr. 
(%) 

 
13.6

 
14.3

 
10.0

 
10.3 

 
8.8 

 
7.8

Repeated colds, last yr. (%) 15.4 11.6 16.8 20.7 20.7 19.5
Repeated courses of 
antibiotics, last yr. (%) 

 
3.0

 
4.8

 
6.1

 
12.1 

 
7.6 

 
7.1

       
Response rate (%) 79.6  6.4  51.5  
       

 
*Based on data from school lists and photos 
 
From Table 2, it is clear that is an association between immigrant status and factors related to 
both the home environments of the children and atopic diseases. The Mantel-Haenszel test 
also confirmed significant associations between heredity of atopy, type of dwelling, number 
of siblings, family smoking, furred pets or birds, asthma and eczema as well as repeated 
courses of antibiotics and the “immigrant factor” as defined by the ordinal scale from area 1a 
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to courses of antibiotics and the “immigrant factor” as defined by the ordinal scale from area 
1a to area 3b. No significant association was seen for hay fever, protracted coughing, repeated 
colds or SBS-symptoms. 
 
Logistic regression analyses were performed to evaluate the importance of the factor “born 
abroad” in comparison with the “immigrant factor” – including the two factors and the 
interaction factor. A significant association between both lifetime incidence and one-year 
prevalence of asthma (and eczema) with the factor “born abroad” was demonstrated, albeit 
neither the “immigrant factor” nor the interaction factor reached any level of significance. The 
conclusion is therefore that the factor “born abroad” is correlated to both asthma and eczema, 
even after controlling for immigrant background. 
 
DISCUSSION 
When a child is born abroad, this generally means that the child and its family have lived a 
shorter time in Sweden compared to those children born in Sweden. It is interesting to see that 
asthma and eczema – as regards both lifetime incidence and one-year prevalence – are 
associated more with the factor “born abroad” than with the immigrant factor”. Even in 
schools attended by almost only immigrants, the asthma frequency was lower in children who 
were born abroad. This is in accordance with findings from migrant studies, wherein the 
children who were born in the new country demonstrated almost the same incidence of atopic 
disease as the native children, whereas the older siblings, who were born abroad, kept their 
low incidence of atopic disease. The outcome of the follow-up study from Germany also 
corresponds with the results of this study with a maintained low prevalence of asthma. The 
results strongly support the hypothesis that the first years of life are of special importance in 
the development of atopic diseases. Unfortunately, no data about when the families arrived in 
Sweden were collected, which might have provided further information in this matter. 
 
The response rates were lower in schools in which the immigrant frequency was higher. There 
is however nor reason to believe that immigrants having symptomatic children should belong 
to the non-responders to a higher extent than immigrants having children without any 
symptoms. 
 
The home environments of children having immigrant status differed strongly from those of 
the native children. Pet ownership was less frequent in the immigrant homes. This is 
supported by a day-care centres attended mostly by immigrant children than what is usually 
seen in such institutions [8]. 
 
In this study, information about the children was collected by a self-administered 
questionnaire answered by the parents. It would be interesting to study the same population 
with clinical methods and allergic tests, including skin-prick tests for different allergens, and 
especially evaluate whether any differences exist between immigrants from different part of 
the world. 
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