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Abstract We studied the association between specific
congenital syndromes and autism spectrum disorders
(ASD) in the large Finnish Register material. Our data
include all children diagnosed with ASD (n = 4441)
according to Finnish Hospital Discharge Register in
1987–2000. Four controls per each case were matched to
sex, birthplace, date of birth (±30 days) and residence in
Finland (n = 17,695). The prevalence of specific congen-
ital syndromes in the Finnish Register of Congenital Mal-
formations was evaluated among the ASD group and the
controls by sex. The results of this study suggest that there
is an association between several etiologically different
syndromes and ASD when compared to controls without
ASD. Statistically significant associations were observed
with 47,XYY, Sotos syndrome, neurofibromatosis I, and
syndrome not otherwise specified. Syndromes were more
common among males with ASD compared to controls.
These results support the previous studies of etiological

heterogeneity of ASD and have importance in clinical
examination, management and rehabilitation.
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Introduction

Syndromes are defined as a recognizable pattern of
anomalies or dysfunctions which are known or thought to
be etiologically and/or pathogenetically related (EURO-
CAT, OMIM). Causes include a single gene defect, a
chromosomal anomaly or an environmental teratogen
(EUROCAT) or unknown etiology. Many congenital syn-
dromes have been associated with intellectual disability
(ID) (Cohen et al. 2005; Benvenuto et al. 2009; Bhanu-
mathi et al. 2009; Niklasson et al. 2009) and/or autism
spectrum disorder (ASD) (Kielinen et al. 2004; Cohen et al.
2005; Benvenuto et al. 2009; Moss and Howlin 2009;
Niklasson et al. 2009; Richards et al. 2015). Prenatal
exposure to certain medications, such as valproate, has
been associated with an autistic-like syndrome (Williams
et al. 2001). Autistic traits in offspring have also been
associated with toxins, such as with high alcohol con-
sumption during pregnancy (Nanson 1992). The earlier
population based register studies of the association
between ASD and syndromes are few as the syndromes are
rare. Kielinen et al. (2004) presented a population based
study of 187 ASD children with one Klinefelter syndrome
(47,XXY) (0.5 %), one 47,XYY (0.5 %), one Down syn-
drome (0.5 %), four Fragile-X-syndromes (2.1 %), two
fetal alcoholic syndromes (1.1 %), one Sotos syndrome
(0.5 %) and one tuberous sclerosis (0.5 %). The data on the
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