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Abstract
Background
Celiac Disease (CD) is a systemic disease with chronic small intestinal immune-mediated enter-
opathy occurring in genetically predisposed individuals. CD is triggered by dietary gluten found 
in wheat, rye, and barley and is considered a public health problem.

Objective
The aim of this thesis was to estimate CD incidence in Sweden and to investigate environmental 
and lifestyle factors that might influence the risk of developing CD during childhood, which might 
guide future approaches to CD prevention.

Methods
A quantitative approach was used to analyze data obtained from Swedish national registers ac-
cessed through the Umeå SIMSAM Lab. CD cases aged 0–14.9 years at diagnosis were obtained 
through the National Swedish Childhood CD Register. Data on total child population with demo-
graphic and socioeconomic conditions were provided by Statistics Sweden, and health data were 
from the National Board of Health and Welfare. Data linkage was performed by Statistics Sweden 
using the personal identity number (PIN). During the study duration of 1973 to 2009, we identi-
fied 9 107 children with CD, out of these data linkage was possible for 6 959 cases reported with 
a PIN. The total number of live births were 1 578 094, and there were 28 039 741 person-years of 
follow-up.

Results
During the follow-up period from 1973 to 2009, the CD incidence among all ages (0–14.9 years) 
gradually increased, aside from a temporary decline in 1996–1997. At the end of follow-up, a 
significant decline in the incidence of CD among those aged <2 years occurred, while children 
aged 2–14.9 years experienced a continuing gradual increase. The median age at diagnosis increased 
from 1.0 years of age in the 1970s to 6.8 years of age in 2009. CD risk was much higher in children 
born in southern Sweden (adjusted hazard ratio [HR] 1.59; 95% confidence interval [CI] 1.48–1.72) 
compared to those in the north. Variation in CD incidence was more pronounced on the munici-
pality level compared to the regional level. On the neighborhood level, we found a positive asso-
ciation between work income and CD risk (odds ratio [OR] 2.06; 95% CI 1.61–2.64), but the risk 
was significantly reduced by increased average age and in areas with high level of industrial and 
commercial activity. On the individual level, a reduction in risk was observed in children whose 
mothers were aged ≥35 years (OR 0.8; 95% CI 0.7–0.9) and with high maternal income (OR 0.9; 
95% CI 0.8–0.9). Being a second-born child was positively associated with CD. Among boys, 
elective caesarean delivery increased CD risk (OR 1.2; 95% CI 1.0–1.4), while maternal overweight, 
premature rupture of the membrane, and low birth weight all showed negative associations. In 
girls, the risk of developing CD was associated with repeated maternal urinary tract infections 
during pregnancy. With regard to season of birth, we found an increased CD risk in children aged 
<2 years if they were born during the spring, while those aged 2–14.9 years had a more prominent 
risk if they were born during summer or autumn.

Conclusion
Our findings reveal an increased CD incidence over time and an increase in age at diagnosis. CD 
risk varied between birth cohorts and with season of birth, suggesting cyclic environmental and/
or lifestyle risk factors in CD etiology. Neighborhood composition influenced CD incidence, and 
this is one of the first attempts at identifying factors associated with the geographical variation of 
CD. The observed effect of elective caesarean delivery, repeated maternal urinary tract infections, 
and season of birth might be due to infections and/or unfavorable colonization of the microbiota 
during early life. Reduced CD risk associated with high maternal age and income might be due to 
other lifestyle conditions. More research on underlying risk factors for CD is required in order to 
develop more effective preventive strategies.
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