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Summary. Using the Swedish childhood diabetes register, a 
nationwide, case-referent study was performed from Septem- 
ber 1, 1985 to August 31, 1986. Based on the information from 
a mailed questionnaire sent to all incident diabetic children 
and for each diabetic child - two referent children matched 
according to age, sex, and county, we have analysed perinatal 
events and aspects of the social environment as possible risk 
factors for Type 1 (insulin-dependent) diabetes in childhood. 
A significantly larger proportion of the mothers of the diabetic 
children were older than 40 years compared to those of the 
referent children (33% and 24%, p= 0.01 respectively). A smal- 
ler percentage of mothers of the diabetic children had a high 
educational level compared to mothers of referent children 
(10% and 15%, p=0.03 respectively) and 39% of the fathers of 
the diabetic children were manual workers compared to 31% 
of the fathers of referent children (p= 0.03). Perinatal events 
did not differ between diabetic and referent children. In chil- 

dren 0-6 years, the duration of breast-feeding was significant- 
ly shorter in diabetic children than among referent children 
(median duration for diabetic children 5 months compared to 
6 months for referent children p = 0.03). When considering the 
presence of Type 1 diabetes among relatives, maternal age 
over 40 years, low educational level of the mother, and the 
father being a manual worker as risk fac, tors, the presence of 1 
to 4 of any of these risk factors increased the relative risk for 
Type 1 diabetes cumulatively from 1.2-7.5. In conclusion, 
breast-feeding habits and probably other factors dependent 
on maternal age and the social status of the family may further 
increase the risk for Type 1 diabetes in genetically susceptible 
individuals. 

Key words: Type 1 (insulin-dependent) diabetes, childhood, 
social environment, pefinatal factors, breast-feeding, epidemi- 
ology. 

The current hypothesis on the aetiology of Type i (in- 
sulin-dependent) diabetes mellitus is that the disease 
develops in genetically susceptible individuals as an 
autoimmune disease, triggered by environmental fac- 
tors [1]. There is indisputable evidence for a clear asso- 
ciation between markers of the HLA-region of chromo- 
some 6 and early B-cell destruction in Type 1 diabetes 
[2]. On the other hand, the importance of environmental 
factors is illustrated by studies showing that the con- 
cordance of Type 1 diabetes in homozygotic twins is 
only 35-50% [3]. Environmental factors are also indi- 
cated by the rapid increasing incidence of Type 1 
diabetes reported from several countries [4-11], as well 
as by the geographical variation in incidence prevailing 
between different Scandinavian countries [12] and also 
between different regions within Sweden [11], despite 
the genetic homogeneity of the population. 

B-cell destruction may begin many years before the 
clinical onset of the disease [13]. Viral infections have 
been suggested to trigger the mechanisms leading to B- 
cell destruction [14-16], and there is a many-fold risk for 
Type 1 diabetes in children affected by rubella infection 
in-utero [17]. Thus, when looking for possible environ- 
mental factors triggering the development of disease in 
children, it is wise to consider the whole life span of the 

child including intra-uterine life. Different forms of 
stress (social, psychological and physical) may in- 
fluence the time of onset of Type I diabetes considering 
the insulin-antagonistic effect of cathecholamines 
shown in normal man [18]. 

Food may be of aetiological importance for Type 1 
diabetes. Previous studies have indicated that the dura- 
tion of breast-feeding [19], differences in protein compo- 
sition [20] or the presence of toxic agents in food such as 
nitroseamines [21] may influence the risk of developing 
Type 1 diabetes. The rising incidence of Type I diabetes 
with age in children with a peak incidence in early pu- 
berty concomitant with the maximum growth velocity 
period [11] suggests a connection between the mechan- 
isms of growth and the risk of developing Type 1 
diabetes in children. Thus, Type 1 diabetes is probably 
caused by many co-operating, qualitatively different, 
aetiological factors, ultimately resulting in clinical dis- 
ease; a conceptual model is presented in Figure 1. 

The first major step to test hypotheses on environ- 
mental factors of possible importance for the aetiology 
of a disease is to apply proper epidemiological meth- 
ods. The choice of study design is determined by factors 
such as incidence rate of the disease studied, time be- 
tween relevant exposure and clinical onset of disease 
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Fig. 1. Conceptual model for the interrela- 
tions of different factors of possible im- 
portance in the occurrence of Type 1 (in- 
sulin-dependent) diabetes in childhood 

Table 1. Subjects 

Age Diabetic children 
(years) 

Boys Girls 
(n) (%) (n) (%) 

Referent children 

Boys Girls 
m) (%) (n) (%) 

0- 4 40 22.3 32 20.0 
5- 9 66 36.9 49 30.6 

10 14 73 40.8 79 49.4 
0-14 179 100.0 160 100.0 

71 25.1 47 19.2 
97 34.3 71 29.0 

115 40.6 127 51.8 
283 100.0 245 100.0 

n = number of children studied 

Table 2. Reasons for non-response 

Diabetic children Referent children 

(n) (%) (n) (%) 

Questionnaire answered 
Reason for not answering: 339 86 528 67 
a) "Active refuser ''a 13 3 76 10 
b) "Passive refuser ''b 19 5 67 8 
c) No telephone 15 4 83 11 
d) Difficulties with the 

Swedish language 0 6 1 
e) Other reasons 7 2 26 3 

Total 393 100 786 100 

a "Active refuser"= parent who actively refused to participate in the 
study 
b "Passive refuser"=parent who was positive to participate but did 
not return the questionnaire in spite of repeated telephone remind- 
ings. n=number of children studied 

a n d  also by  the p reva lence  of  the suspec ted  exposure .  
To s tudy  a disease like Type 1 d iabetes  in  c h i l d h o o d  
with a relat ively low inc idence  rate in  a p o p u l a t i o n  and ,  
at least  in  some  cases, a long  i n c u b a t i o n  per iod ,  the 
case-referent  s tudy  des ign  w o u l d  be app rop r i a t e  [22]. 

Since July  1, 1977, all i nc iden t  cases of  Type 1 
d iabetes  in  S w e d e n  0 -14  years  have  b e e n  prospec t ive ly  
regis tered [11]. Based o n  this register, we have  per-  
fo rmed  an  i nc iden t  case-referent  s tudy  compr i s ing  all 
new  cases with Type I d iabetes  du r ing  one  year  a n d  
age-, sex, a n d  c o u n t y - m a t c h e d  cont ro l  group.  To cover  

the var iables  of  hypothe t ica l  i m p o r t a n c e  for  the  aetiol-  
ogy of  Type 1 d iabetes  as ind ica ted  in  F igure  1, da ta  
f rom a ques t i onna i r e  a n d  f rom se rum analyses  were 
col lected f rom diabet ic  a n d  referent  chi ldren.  

In  the presen t  report ,  we have ana lysed  the  poss ib le  
in f luence  of  social  e n v i r o n m e n t ,  fetal a n d  pe r ina ta l  
events  a n d  in f an t  feeding  o n  the risk to deve lop  Type 1 
diabetes  in  ch i ldhood .  

Subjects and methods 

The study was approved by the Ethics Committee at the Karolinska 
Institute as well as by the Swedish Data Inspection Board. 

In the Swedish health care system, all children 0-14 years with sus- 
pected diabetes are referred to the paediatric departments. A stand- 
ardised form is used to report basic data on new cases of Type 1 
diabetes in children from all of the 44 paediatric departments to the 
Swedish childhood diabetes study as previously described in detail 
[23]. Careful check-ups are performed monthly to correct inaccurate 
or missing data. The case-referent study covered all incident diabetic 
children from September 1, 1985 to August 31, 1986, and for each 
diabetic child - two children matched according to age, sex, and 
county were studied. The referent children were traced using the offi- 
cial Swedish population register (SPAR-DAFA). Approximately four 
weeks after diagnosis of diabetes of a child, this child and its two 
referent children received a mailed questionnaire. The questionnaire 
was introduced by a letter which presented the study in general terms 
and its aim to investigate possible connections between diseases in 
children and environmental factors. To avoid primary recall bias, the 
specific focus on diabetes was not mentioned. 

If the questionnaires were not returned within a few weeks, the 
families were reminded by post cards and if necessary also by tele- 
phone. Questionnaires incompletely or inaccurately filled in were cor- 
rected by telephone interviews. Eighty-six percent (339/393) of the 
diabetic children returned the questionnaires and 67% (527/786) of 
the referent children. The number of diabetic and referent children in 
different age groups are given in Table 1. Reasons for non-response, 
expressed in telephone interviews, are given in Table 2. There was no 
systematic difference in diabetic or referent children who returned or 
did not return the questionnaire as to age, sex and county. 

The part of the questionnaire analysed here covered questions 
concerning: (1)fetal and perinatal factors, such as infections and 
other complications during pregnancy, medication during pregnancy, 
maternal age, mode of delivery, gestational age, birth weight and 
length, need for care in a neonatal ward, breast feeding and infant 
feeding; (2) factors concerning social environment, such as parental 
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age at onset of disease, number of siblings, type of daily care of pre- 
school children, marital status of parents, number of times the child 
has moved house, education and occupation of parents, proportion of 
immigrants among parents. 

Statistical analysis 

When analysing data in this case-referent study, the matching was dis- 
solved to avoid loss of valuable information during analysis. This was 
possible since the ratios between matched and unmatched data were 
close to one [24]. Chi-square test was used when comparing frequen- 
cies between cases and referents. 

The relative risks were estimated by odds ratios and 95% con- 
fidence intervals calculated according to Miettinen [25]. Differences 
of mean group values were estimated using Mann-Whitney U-test, as 
data were not normally distributed. As the exposure of different 
possible risk factors analysed differ and the least detectable increased 
risk (R) varies as a function of the proportion of exposed referent 
children, Table 3 was constructed to show the least detectable risk 
provided a type I error of 5% and a type II error of 10% when the 
number of diabetic children and referent children are the 339 and 528, 
respectively [26], as used in the present study. Thus, for uncommon ex- 
posures in both diabetic children and referent children, such as low 
birth weight, only odds ratios well above 2 will be detectable. 

Results 

Social environment 

Family characteristics. Family types, number of siblings 
and proportion of adopted or foster children were simi- 
lar among diabetic and referent children, as shown in 
Table 4. The mean age of the fathers was 39 years in 
diabetic and referent children. The corresponding 
figures for the mothers were 37 and 36, respectively. 
However, a significantly larger proportion of the moth- 
ers of the diabetic children were 40 years or older com- 
pared to the mothers of the referent children as seen in 
Table 3 (X 2= 6.62, p =  0.01). Using mothers age > 40 
years as a risk category, the odds ratio for Type 1 
diabetes in children was 1.50 (95% confidence interval 
1.11-2.03). When looking at the nationality of the fam- 
ily members, we found a tendency that a greater propor- 
tion of both fathers and mothers of referent children 
were immigrants to Sweden (Table 4), but the tendency 
did not reach statistical significance (X 2= 2.8, p =  0.09 
and X 2= 0.6, p =  0.44 for fathers and mothers, respec- 
tively), and the parental pattern of nationality did not 
differ between diabetic and referent children. Two 
thirds of the immigrant parents came from the nordic 
countries. 

Social status. The level of education and type of oc- 
cupation in parents of diabetic and referent children was 
analysed according to the official Swedish population 
register [27] and the results are given in Table 5. In both 
fathers and mothers, there is a tendency towards a short- 
er and more practical type of education in the parents of 
diabetic children, and when looking at mothers, we 
found a significantly lower proportion of education at 
university level among the mothers of diabetic children 
than among mothers of referent children (X 2 = 4.44), 
p =  0.03). The proportion of fathers of diabetic children 
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Table 3. Smallest detectable relative risk (R) at different levels of ex- 
posure of referents (Po) at 5% level of significance and provided the 
power of the study is 0.90 

Po 0.01 0.05 0.1 0.3 0.5 0.7 0.9 
R 3.82 2.03 1.72 1.46 1.43 1.51 2.01 

Table 4. Family characteristics 

Family characteristics Diabetic Referent 
children children 
(%) (%) 

Parents, married or co-habitant 87.0 86.6 

Single parent 6.8 8.8 

Parent + new partner 5.6 4.2 

Missing data 0.6 ~ 0.4 

Adopted or foster child 1.4 2.7 

Number of siblings 
0 11.5 11.2 
1-2 76.1 77.8 
3-6 12.4 11.0 

Father's age 
19-39 years 50.4 52.1 
40-65 41.0 39.2 
missing data 8.6 8.7 

Mother's age 
19-39 years 65.5 73.5 
40-65 32.7 a 24.4 a 
missing data 1.8 2.1 

Proportions of immigrants b 
fathers 6.6 11.2 
mothers 8.0 10.4 

a Proportions statistically different between diabetic and referent 
children (p< 0.05); b Questions about parental nationality asked for in 
later part of the study. Thus, results are on responses from 
213/339 diabetic and 326/528 referent children 

Table 5. Education and occupation of parents 

Parental education Diabetic children Referent children 
and occupation (%) (%) 

Fathers Mothers Fathers Mothers 

Education 

Elementary or 
compulsory school 32.7 32.7 32.5 32.6 

Vocational school 19.8 15.1 14.8 11.2 
High school 17.4 18.9 18.6 20.2 
University 12.4 10.0 a 17.2 15.2 a 
Other education 15.3 21.2 15.2 20.0 
Missing data 2.4 2.1 1.7 0.8 

Occupation 
Manual worker 38.6 a 37.8 31.2 a 35.6 
Salaried enployee 39.5 39.2 42.4 41.3 
Self-employed 17.4 6.8 19.7 6.6 
Domestic work 0.0 12.1 0.0 12.5 
Student 0.9 2.9 2.7 2.5 
Pensioner 0.6 0.0 0.0 0.4 

Unemployed parents or 
missing data 3.0 1.2 4.0 1.1 

a Proportions statistically different between diabetic and referent 
children (p<0.05) 
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T a b l e  6. Influence of familial Type i diabetes as a confounding fac- 
tor on some studied social factors 

Risk determinants Type 1 diabetes in rela- No Type 1 diabetes in 
tives. Odds ratio and relatives. Odds ratio and 
95% confidence limits 95% confidence limits 

Mothers >40 years 1.30 (0.66-2.55) 

Low maternal 
education 1.51 (0.90-2.54) 

Father manual 
worker 0.91 (0.48-1.70) 

1.52 (1.06-2.19) 

1.53 (0.60-3.90) 

1.45 (1.02-2.05) 

T a b l e  7. Fetal and perinatal events 

Event Diabetic 
children 
(%) 

Referent 
children 
(%) 

Maternal infections 21.3 19.8 
during pregnancy 

Maternal complications 27.5 27.2 
during pregnancy 

Mode of delivery 
vaginal 91.2 91.9 
Caesarian section 8.8 8.1 

Care in neonatal ward 13.4 14.1 

Birth weight (g) 
< 2500 2.1 3.6 

2500-4500 95.2 94.1 
> 4500 2.7 2.3 

Gestational age at birth (weeks) 
< 38 13.0 12.4 

38-42 72.8 71.9 
> 42 14.2 15.7 

being manual workers was greater than that of fathers of 
referent children (X2=4.56, p=0.03). If considering 
mothers having "non-university" type of education and 
fathers being manual workers as risk categories for 
diabetes in children, the odds ratios were 1.58 (95% con- 
fidence interval 1..03-2.42) and 1.37 (95% confidence in- 
terval 1.03-1.83), :respectively. 

Previous analysis from the Swedish childhood 
diabetes study [23] has shown that the risk to develop 
Type 1 diabetes in childhood is significantly increased 
(p< 0.05) when Type 1 diabetes is reported among rela- 
tives (i.e. parents,, grandparents and parental siblings, 
cousins and siblings) with an odds ratio of 5.5 (95% con- 
fidence interval 4.0-7.7). To control for Type i diabetes 
in relatives as a confounding factor, the subjects were 
sub-grouped in strata with or without Type I diabetes 
among relatives. When each risk factor is analysed sep- 
arately, the odds ratios and 95% confidence limits are 
affected according to Table 6. 

The proportion of pre-school children below 7 years 
of age who attended some form of organised outside 
home care was somewhat smaller (43%) in diabetic than 
in referent children (57%) (X2=4.06, p=  0.03). When 
analysing the frequency of migration within the 
country, we found that the families with a diabetic child 
tended to be more stationary than were the referent 
families. Looking at the frequencies of families who 
have not moved house during the lifetime of their child, 
60% of the families with a diabetic child belonged to 
that particular category compared to 52% of the refer- 
ent families, a difference which is statistically signifi- 
cant (X 2 = 5.01, p = 0.02). 
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Fig.2. Duration of breast-feeding in diabetic ( x - - x )  and referent 
(O-----O) children in the age groups 0-6 years (1) and 7-14 years (2). 
Dotted boxes (----) designate median values 

Fetal and perinatal events 

Different aspects of intra-uterine, intrapartum and neo- 
natal factors are described in Table 7. The amount and 
type of infections and complications during pregnancy 
was similar in diabetic and referent children, and so was 
the proportion and type of maternal medication during 
pregnancy. The proportion of children delivered by 
Caesarean section was similar in both groups and so 
was the need for neonatal care in paediatric wards. No 
major difference were found between diabetic and 
referent children concerning gestational age, weight 
and length at birth. Mean maternal age at delivery was 
also equal for diabetic and referent children (27.6 _+ 5.1 , 
and 27.0 + 4.7, respectively). The proportion of mothers 
being >35 years at delivery, however, tended to be 
higher in diabetic children compared to the referent 
children (X 2= 3.6, p =  0.05). Paternal age at the child 
birth was equal in both groups. 

Breast-feeding habits 

Habits of breast-feeding (complete or partial), analysed 
for the whole group of children, revealed that the pro- 
portion of children who were breast-fed was similar in 
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diabetic and referent children (91% and 87% respective- 
ly). When comparing all diabetic and referent children, 
no difference in duration of breast-feeding was found 
(medan values 4 months). As the frequency and dura- 
tion of breast-feeding has greatly increased in Sweden 
during the last decade, the children were divided into 
two age-groups, 0-6 and 7-14 years, respectively. As il- 
lustrated in Figure 2, referent children younger than 
7 years had a significantly longer duration of breast- 
feeding compared to the diabetic children (p= 0.03). The 
median duration of breast-feeding in diabetic children 
was 5 months and the corresponding figures for referent 
children were 6 months. This difference was not found 
in children 7-14 years where the median duration of 
breast-feeding was only 3 complete months for both 
diabetic and referent children. When considering the 
duration of breast-feeding < 3 months as a risk category 
of Type 1 diabetes in the child, the odds ratio was 1.7 
and 95% confidence limits 1.02-2.89 for children 
younger than 7 years. A slight tendency towards a longer 
duration of breast-feeding in mothers with a higher level 
of education was found both for diabetic and referent 
children. Focusing on the introduction of artificial feed- 
ing, no significant differences were found between 
diabetic and referent children in any age group. 

Effects on the relative risk of developing diabetes during 
childhood by a combination of different factors 

Based on our concept that different factors may in com- 
bination increase the risk of developing Type I diabetes 
in childhood (Fig. 1) combinations of some of the fac- 
tors studies were investigated. As mentioned above, we 
have previously shown that the risk of developing 
Type 1 diabetes in childhood is significantly increased 
when Type I diabetes is reported among relatives. Ana- 
lysing the combined effect of the defined hereditary and 
social risk factors, we have looked at these factors as 
equal. When subjects with presence of I to 4 risk factors 
are compared with the group of subjects without any of 
these risk factors in a step-wise manner, the relative risk 
for Type I diabetes will increase from 1.2-7.5, cumula- 
tively as shown in Table 8. As Type I diabetes among 
relatives is such a high risk factor, we have looked at the 
combined effect of  the social risk determinant after 
stratification according to presence of Type 1 diabetes 
among relatives. Figure 3 shows that only in subjects 
without Type I diabetes among relatives, the social risk 
determinants will increase the odds ratio cumulatively 
from 1.1 to 2.9. 

Discussion 

The Swedish childhood diabetes study is a population- 
based epidemiological approach studying the hered- 
itary, immunological and environmental factors in- 
fluencing the aetiology of childhood Type 1 diabetes. 
We have chosen the case-referent design as the most 

Table 8. Relative risks of developing childhood Type 1 (insulin-de- 
pendent) diabetes if exposed to 1, 2, 3, or 4 of any of the risk factors: 
Type I diabetes among relatives, maternal age > 40 years, mother low 
education, father manual worker 

Number of Number of Number of Odds ratio (95% 
risk factors confidence limits) 

diabetic referent 

children children 

0 13 46 1.0 

1 70 200 1.2 
(0.6-2.4) 

2 141 198 2.5 
(1.3-4.8) 

3 77 42 6.4 
(3.3-12.9) 

4 17 8 7.5 
(2.8-20.2) 
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Fig.3. Cumulative increase of relative risk of developing Type 1 
diabetes if exposed to 1, 2, or 3 of any of the risk determinants: mater- 
nal age > 40 years, mother low education, father manual worker, in 
subjects with familial disposition for Type 1 diabetes ( H )  or 
without such disposition (0-----(3). The starting point for subjects with 
Type 1 diabetes among relatives in set to 8.3, L e. the relative risk to de- 
velop Type 1 diabetes compared to the situation without any of the 
specified social risk determinants 

cost-effective design since the disease in a population 
perspective is rare. A cohort approach would have 
taken decades and been very costly. The analysis is per- 
formed in steps according to a conceptual model 
(Fig. 1) to decrease the problem of mass significance; 
thus, the present analysis concentrated on perinatal 
events and social factors. 

The most striking finding in the present analysis was 
that of high maternal age being associated with Type 1 
diabetes in children. This finding from our case/referent 
design seems to confirm the observation in family 
studies of a correlation between the incidence of 
diabetes in children and high maternal age [28], as well 
as the finding of an increased prevalence of Type 1 
diabetes among children of mothers older than 35 years 
[29] and an increased risk for siblings of Type 1 diabetic 
cases with increased maternal age [30]. It has been 
speculated that the increased risk of developing diabetes 
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in children of older mothers has to do with the intra- 
uterine environment [28]. The post-natal environment 
may, however, in different aspects also be affected by 
maternal age. 

In our study, we also tried to examine different as- 
pects of intra-uterine disturbances mirrored as compli- 
cations during pregnancy or at birth, as well as gesta- 
tional age and birth weight, perinatal complications and 
need for neonatal care. No significant differences be- 
tween diabetic and referent children were found in the 
different variables studied. As the exposure rate in the 
referents of some of the risk factors are comparably 
low, the size of the study would only detect increased 
risks of quite considerable magnitude (Table 3). When 
looking at breast-feeding habits in all subjects studied, 
we found no significant differences in the frequency or 
duration of breast-feeding between diabetic and refer- 
ent children. As during the last decade, a rapid increase 
in both the practise and duration of breast-feeding has 
occurred in Sweden [31]; we divided the children into 
two age-groups and could then confirm an increase in 
breast-feeding duration as the medium duration had in- 
creased from 3 to 6 months in the referent children 
when comparing children 0-6 years to those 7-14 years. 
For diabetic children, however, the duration of breast- 
feeding in the youngest children was significantly lower 
in the young age group, a finding which is in agreement 
with the report by Borch-Johnsen [19] in Denmark. 
These authors have speculated that breast-feeding has a 
protective effect against diabetes because of  the early 
supply of  immunological active T-lymphocytes as well 
as immunoglobulins. It could also be argued that an 
early introduction of artificial feeding could be toxic for 
the young B cell. In our study, we found no support for 
this, as no significant difference as to the age at intro- 
duction of artificial food was found between diabetic 
and referent children. Although the frequency and 
duration of  breast-feeding has steeply increased since 
1972 in Sweden [31], we still find an increasing in- 
cidence of Type 1 diabetes when comparing incidence 
rates 1980-1983 and 1983-1986 [11]. Thus, even if our 
study seems to confirm an increased risk for Type 1 
diabetes in children being breast-fed for a shorter time, 
the impact of this risk factor on the total risk for Type 1 
diabetes in the population might be comparably small. 

Data in our study on family characteristics, such as 
number of family members, number of single parent 
families, as well as number of mothers working, and the 
type and size of housing was in good agreement with the 
Swedish Population and Housing Census studies [27]. 
The finding of a significant difference in the level of edu- 
cation of the mothers is of interest; as many sociologists 
have pointed out, the influence of  the mothers on the 
health behaviour of the family, and the children, and the 
level of education of the mother has been reported to 
correlate well with the degree of preventive health be- 
haviour [32]. In accordance with a previous Swedish 
study [33], we found a tendency of longer duration of 

breast feeding in mothers with a higher level of educa- 
tion of  both diabetic and referent children. As food hab- 
its and nutriment intake might affect the risk to develop 
Type 1 diabetes in childhood and as the maternal educa- 
tional level might influence food habits [34], our notifi- 
cation is of interest. No difference concerning the edu- 
cational level of fathers was noted among diabetic and 
referent children in our material, but a greater propor- 
tion of fathers of the diabetic children were manual 
workers. Also, the somewhat less frequent use of  or- 
ganized day-care for the pre-school children may indi- 
cate a tendency to a lower social status of the families 
with diabetic children, since at present in Sweden a 
larger proportion of children with parents with white 
collar jobs are attended to in day-care center than are 
children of parents with blue collar jobs [35]. Our find- 
ings are in agreement with the study in Copenhagen 
county where a lower incidence of  Type 1 diabetes was 
found in the more affluent northern part of the city ~ 
county [36]. On the other hand, in Montreal, a higher in- 
cidence of juvenile-onset diabetes was found in census 
tracts with higher average household incomes [37]. 

When considering the presence of  Type I diabetes 
in relatives as a confounding factor, we have shown that 
this powerful risk determinant affects the significance 
of the other factors. This could be interpreted in two 
ways - either a proportionally higher number of Type 1 
diabetes was present among families with low social 
status by chance, or perhaps the prevalence of Type 1 
diabetes among relatives in these groups may partly de- 
pend on low social status, which is also inherited. On 
the other hand, when only participants without heredity 
for Type I diabetes are included in the analysis, the 
relative risks of the social risk determinants increased 
cumulatively, which indicates their relative importance 
when assessing the total impact of different types of risk 
determinants. 

However, it should be kept in mind that in this 
study, as in many other case-referent studies, the num- 
ber of non-responders was higher among the referent 
children. From sociological studies, it is well known 
that there is a tendency to a lower response rate among 
both the highest and lowest social classes [38]. In our 
study, we could s]how that there was no difference as to 
age, sex and place of living between responders and 
non-responders, but a possible difference in social 
status between these groups, which could not be 
checked for ethical reasons. 

In conclusion, high maternal age, short duration of 
breast-feeding and possibly also educational level of  the 
mother and the occupation of the father seem to be re- 
lated to the risk of developing Type 1 diabetes. Since the 
strength of  association is moderate, the studied factors 
may be only indirectly connected with those factors that 
are directly involved in the aetio-pathogenesis of Type 1 
diabetes. The causative factors behind these relation- 
ships cannot be defined from this study. Further analysis 
on nutrition and meal habits, physical and psychological 
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stress factors and medical history which are going on at 
present may add to the complicated picture on the inter- 
relations between aetiological factors of importance in 
the development of Type 1 diabetes in childhood. 
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