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Multinational Registry-based Analyses of 
Autism Risk Factors and Trends:

The International Collaboration for Autism 
Registry Epidemiology (iCARE)





iCARE Concept

• Integration of multiple existing population-based data systems



iCARE Sites and Roles
Site Site Role

Data 
Contributor

IT Operations Data Management Core Project
Lead

Founding 
Collaborator

Denmark

Finland

Israel

Norway

Spain

Sweden

USA/Columbia 
University

USA/CDC

Western
Australia



iCARE Consortium Characteristics

Site Population 
Size

Birth Years Births/Year Coverage Health Care 
Provision

Denmark 5.5 mill 1980-2007 62,000 Nation Public

Finland 5.4 mill 1987-2008 60,000 Nation Public

Israel 7.6 mill 1987-2006 125,000 Nation Public

Norway 4.8 mill 1980-2005 55,000 Nation Public

Sweden 9.4 mill 1980-2008 107,000 Nation Public

Western 
Australia

1.9 mill 1983-1999 24,000 State Public and 
private



iCARE Consortium Characteristics 

1987-1996 Births

ASD Autistic Disorder

Site N Prevalence
(per 1000)

Sex ratio N Prevalence
(per 1000)

Sex ratio

Denmark
(2009)*

6,116 9.5 3.7 1,277 2.0 5.0

Finland**
(2009)*

3,579 7.0 3.5 670 1.3 ---

Sweden
(2009)*

10,340 9.2 2.2 3,235 2.9 2.6

Israel
(2007)*

1,281 1.7 --- --- --- ---

Norway
(2005)*

985 1.7 3.9 455 0.8 3.1

Western
Australia
(2004)*

770 3.3 5.9 531 2.3 5.9

* Year of follow-up
** 1987-1994 births



iCARE Consortium Characteristics 
1997-2004 Births

ASD Autistic Disorder

Site N Prevalence
(per 1000)

Sex 
ratio

N Prevalence
(per 1000)

Sex ratio

Denmark
(2009)*

4,218 8.0 4.7 1,633 3.1 4.8

Sweden
(2009)*

4,236 5.8 3.4 2,186 3.0 3.5

Israel**
(2007)*

1,521 2.8 --- --- --- ---

Norway***
(2005)*

266 1.1 4.8 172 0.7 5.4

Western
Australia***
*
(2004)*

364 5.2 4.9 279 4.0 4.6

*         Year of follow-up
**      1997-2002 births 
***    1997-2000 births
****  1997-1999 births



Benefits of Multi-site Approach

 Assemble birth cohort data sets
 Can adopt different study designs to suit analysis

 Integration enhances statistical power of analyses
▪ Individual strata of exposure or outcome

▪ Independent effects of multiple risk factors

Uniform analytic methodology can be applied to:
▪ Pooled, multi-site data

▪ Individual, site-by-site, comparisons
• May reveal etiologic mechanisms

Facilitates results comparison and interpretation
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Autism Risk in Caesarean Section
Benjamin Hon Kei Yip, Helen Leonard, Sarah Stock, Camilla Stoltenberg, Mika Gissler, Raz Gross, 
Diana Schendel, Sven Sandin. International J Epi. Dec 26, 2016.



ASD: C-Section vs. Vaginal Delivery by Week of Gestation



ASD: Emergency vs. Elective C-Section by Week of Gestation 



Loth E et al. Frontiers
In Psychiatry. 2016



Some Functions of the Gut Microbiota and Disease Associations.
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“Common Ground” Hypothesis of Pathogenesis Caused by Dysbiotic Gut Microbiota.
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At delivery At 6 weeks
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From: Month of Conception and Learning Disabilities: A Record-Linkage Study of 801,592 Children

Crude monthly incidence (dots) and pure cosinor models (dashed lines) of additional educational support needs, Scotland, 

United Kingdom, 2006–2011.
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