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Abstract
Aims: Autism spectrum disorder (ASD) is a set of heterogeneous neurodevelopmental con-
ditions, and genetics has a key role in the etiology, in connection with developmentally early 
environmental factors. These factors also affect the prevalence of congenital anomalies in 
children with ASD. This study aimed to determine the prevalence of genital anomalies in 
male patients with ASD in the Turkish population. 
Materials and Methods: Data of 524 children with ASD aged between 11 and 316 months 
were examined retrospectively. The diagnosis was mostly established by clinical expression 
and examination, rather than assessment using the formal tools. 
Results: Four hundred and thirty-two (82.4%) of the children were male and 92 (%17.6) were 
female. Only 19 of the 432 (4.4%) boys were diagnosed with a genital anomaly. Ten of the 
19 patients (52%) was diagnosed with cryptorchidism, which was the most common genital 
anomaly in our study.
Discussion and Conclusion: Despite having some limitations, this study is one of the few 
studies with a large population that investigate the comorbidity of genital anomalies in boys 
with ASD in the Turkish population, and showed that male genital anomalies had a high 
incidence in the sample included.  
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Öz
Amaç: Otizm spektrum bozukluğu (OSB) heterojen bir nörogelişimsel bozukluktur. Etiyo-
lojisinde genetik ve erken dönemde maruz kalınan çevresel faktörler önemli bir rol oynar. 
Bu faktörler, ayrıca OSB’li çocuklarda konjenital anomalilerin prevalansını da etkiler. Bu ça-
lışmada Türk toplumunda OSB’li erkek hastalarda genital anomali prevalansını saptamak 
amaçlanmıştır.
Gereç ve Yöntemler: OSB’li 11–316 aylık 524 çocuğun verileri geriye dönük olarak incelendi. 
OSB tanısı, genel olarak ölçüm araçları ile değil, klinik muayeneler ile konmuştu.
Bulgular: Hastaların 432’si (%82,4) erkek, 92’si (%17,6) kızdı. 432 (%4,4) erkek hastanın 19’u 
herhangi bir genital anomaliye sahipti. Bu 19 hastanın 10’una (%52) kriptorşidizm (çalışma-
mızda görülen en yaygın genital anomali) tanısı konduğu saptandı.
Tartışma ve Sonuç: Bazı limitasyonları olmakla birlikte, bu çalışma Türk toplumunda OSB’li 
erkek çocuklarda genital anomali komorbiditesini araştıran büyük örneklemli az sayıdaki 
çalışmadan biridir ve incelenen grupta erkek genital anomali insidansının yüksek olduğunu 
göstermiştir.
Anahtar Sözcükler: erkek genital anomalileri; hipospadias; kriptorşidizm; OSB
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INTRODUCTION
Autism spectrum disorder (ASD) is a neurodevelop-
mental disorder characterized by persistent deficits 
in social communication and social interaction across 
multiple contexts as well as restricted, repetitive pat-
terns of behavior, interests or activities; and the symp-
toms cause clinically significant impairment in social, 
occupational or other important areas of current func-
tioning (1). In 2014, the Centers for Disease Control 
and Prevention (CDC) estimated the prevalence of 
ASD as 1 in 68 live births, while it was 1 in 88 in 2012, 
1 in 110 in 2008, and 1 in 150 in 2007, thus providing 
evidence of increased autism identification over time 
(2). Autism affects more male than female individu-
als, and comorbidity with other medical problems and 
disorders are common (>70% have concurrent condi-
tions). Individuals with autism have atypical cognitive 
profiles, such as impaired social cognition and social 
perception, executive dysfunction, and atypical percep-
tual and information processing.

Despite the significant advances during the past de-
cades, the etiology of ASD is still unclear. It is known 
that symptoms are the consequences of underpinned 
atypical neural development. ASD has been positively 
associated with numerous chromosomal abnormali-
ties, gene variants including single and/or larger copy 
number variants comprising both inherited and de 
novo mutations and genetic syndromes (3,4). On the 
other hand, the composite evidence supports a com-
plex polygenic risk and gene–environment interac-
tions. The prenatal period is probably the most criti-
cal time frame for the nongenetic risk factors of ASD. 
While the biological mechanisms are not completely 
understood, research to date points to several general 
areas of interest, and one of the most important in these 
areas is an endocrine disruption (5–7). 

As is known, androgens play important roles in the 
development of the urethra and external genitalia in 
boys. In addition, testosterone is well-known for its 
role as a sex-related biological mechanism and affects 
these conditions and domains of functioning. Devel-
opmentally, testosterone may sex-differentially impact 
fetal brain development by influencing early neuronal 
development and synaptic mechanisms behind corti-
cal circuit formation, particularly for circuits that later 
develop specialized roles in such cognitive domains. 

In a recent study, authors found that variation in fetal 
testosterone (FT) exerted sex-specific effects on later 
adolescent functional connectivity between social 
brain default mode network (DMN) subsystems. In-
creased FT is associated with dampening of functional 
connectivity between DMN subsystems in adolescent 
males, but has no effect in females (8). The role of an-
drogens in the ASD etiology has been proposed based 
on the participation of sex hormones in the regulation 
of communication and social interactions and the in-
volvement of several genes that regulate sex hormone 
pathways in ASD pathogenesis (9–12). Also, androgen 
deficiency leads to the development of cryptorchidism 
(undescended testes) and hypospadias (abnormal po-
sitioning of the urethral opening), which are among 
the most common genital birth defects in males and 
are strongly associated with prenatal androgen defi-
ciencies. An increasing prevalence of these anomalies 
has been reported over time (13,14), and also several 
studies have demonstrated that ASD is associated with 
a higher rate of congenital anomalies based on andro-
gen hormone problems (15–17).

Thus, a better understanding of the connection 
between ASD and congenital anomalies could have 
implications, both for understanding the ASD etiol-
ogy and for generating interventions to reduce its 
symptoms. In this study, our aim was to examine the 
link between androgen-dependent male reproductive 
system abnormalities and ASD, exploring the associa-
tion between hypospadias, cryptorchidism, and ASD 
in a large clinical sample from Turkey. 

MATERIALS AND METHODS
We conducted retrospective chart reviews of 524 chil-
dren diagnosed with ASD at the Child and Adolescent 
Psychiatry Clinic of the Dr. Sami Ulus Research and 
Training Hospital, Ankara, Turkey, between June 2010 
and June 2014. The study was carried out in accordance 
with the Declaration of Helsinki, after approval by the 
Hospital’s ethics committee (2014, no. 73799008).

At the Dr. Sami Ulus Research and Training Hos-
pital, all children are examined in the general pediatric 
clinic, in consultation with the other departments ac-
cording to their medical examination. The ASD diag-
nosis used in this study was based on (i) physical, neu-
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rological, and developmental assessment conducted 
by a pediatric psychiatrist, (ii) fulfillment of all Diag-
nostic and Statistical Manual of Mental Disorders (4th 
or 5th ed.) criteria, and (iii) an additional independent 
psychological assessment that includes a detailed, age-
appropriate developmental and cognitive evaluation 
confirming the diagnosis of ASD. Additional obser-
vations from speech pathologists, occupational thera-
pists, and social workers were incorporated into the 
process, if necessary. The children in our sample were 
also examined by a child neurologist, ophthalmologist, 
physiotherapist, and pediatric surgery and genetics pro-
fessionals. Pediatric surgery and urology evaluations in-
cluded provision of surgical services when necessary 
and requested. Genetic evaluations included specific 
molecular analyses for etiological diagnosis, if neces-
sary. We obtained the data from the 524 patients’ re-
cords, including age, sex, general medical history, and 
psychiatry findings. 

Psychiatric evaluations included clinical interviews 
and play sessions to determine the ASD symptoms. In-
terviews were conducted separately with children and 
their parents by a child and adolescent psychiatrist. 
Clinical interviews with parents included questions 
regarding demographic information, ASD history, and 
the emotional or behavioral problems observed in the 
children. 

Statistical analysis
Descriptive analyses were applied to all variables, 

and Pearson’s X2 and Fisher’s exact tests and contin-
gency table analysis were performed to compare cat-
egorical variables, by using SPSS 20.0 for Windows. A 
5% type-1 error level was used to infer statistical sig-
nificance.

RESULTS
Data of a total of 524 children aged between 11 and 
316 months with ASD were examined. The diagnosis 
of ASD was predominantly based on clinical expres-
sion rather than assessment using the formal tools. 
Four hundred thirty-two (82.4%) of the children were 
male and 92 (%17.6) were female. Only 19 of the 432 
(4.4%) boys were diagnosed with a genital anomaly. 
Ten of the 19 patients (52%) were diagnosed with 
cryptorchidism, which was the most common genital 

anomaly in our study. The age of diagnosis of cryptor-
chidism was presented in Table 1, and Table 2 show the 
other genital problems observed in the male patients 
with ASD.  

DISCUSSION AND CONCLUSION
Our results demonstrated that the prevalence of geni-
tal anomalies was 13.4% in this clinical ASD sample 
from Turkey. The most common in these anomalies 
was cryptorchidism.

Cryptorchidism is a developmental defect marked 
by the failure of one or both of the testes to descend 
into the scrotum from the abdomen and is a common 
congenital malformation affecting an estimated 2–9% 
of male infants (13). At the age of 1 year, the incidence 
is 1%, because most of them will descent spontane-
ously (18). Authors recommended that orchiopexy 
should be done at 6–12 months of age because the risk 
of infertility and cancer increases with increasing age 
at the time of orchiopexy (19). Hypospadias is also rela-
tively common, the mean prevalence estimates varying 
from 5.2–34.2 per 10,000 live births in America (20). 
The true prevalence is difficult to estimate because of 
the extremely broad severity of the defect and the high 
prevalence of mild or glandular forms that may not be 
recognized in the early years of life (21). According to 
the male predominance in the prevalence of ASD, it 
is important to study perinatal factors affecting male 
births. Moreover, both genetic and endocrine-related 
factors are implicated in the etiology of ASD, hypo-
spadias, and cryptorchidism. In our study 10 of the 
19 patients with male genital anomalies (52%) were 
diagnosed with cryptorchidism, the age of diagnosis 
ranging from 1 to 177 months. Unfortunately, it was 
too late to prevent further complications. The litera-
ture contains many studies investigating children with 
ASD for comorbidity with other conditions such as 
psychiatric disorders, gastrointestinal disorders, sleep 
disorders, and epilepsy (22). Genital anomalies could 
be overlooked, because these comorbidities are well-
established and have more noticeable symptoms.

As is known, congenital malformations of the male 
reproductive system are associated with several neuro-
developmental disorders across the lifespan (23,24). In 
a recent cross-sectional study, analysis of 105 million 
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US health insurance records showed that ASD and in-
tellectual disability (ID) risk increased in males with 
male congenital malformations including undescend-
ed testicles, hypospadias, epispadias, micropenis, 
congenital chordees, and unspecified malformations 
(24). A supporting, nationwide matched cohort study 
from Sweden showed that males with hypospadias had 
higher risks of ID, ASD, attention deficit hyperactiv-
ity disorder (ADHD), and other behavioral/emotional 
disorders than males without hypospadias (23). Also, 
they found that the unaffected brothers of the hypo-
spadias patients also had an increased risk of ASD. 
Evidence concerning cryptorchidism and risk of long-
term neurodevelopmental disorders was limited up to 
2018. To this date, two small sample studies described 
a high proportion of cryptorchidism among hospital-
ized males with cerebral palsy and mental retardation 
(25–28). 

Similar results were found for cryptorchidism by 
Chen et al. in 2018 (17). They also observed that risks 
were higher in boys with bilateral vs unilateral crypt-
orchidism for intellectual disability, ASD, and ADHD, 
suggesting a dose-response relationship. Results of the 
recent studies suggested that the relationship between 
ASD and male genital anomalies could be associated 
with common familial genetic or environmental fac-
tors during early embryogenesis (17,23,24). The high 
prevalence of male genital anomalies found in our 
study are consistent with the findings reported in the 
mentioned studies.

Our study has some limitations. Firstly, due to ret-
rospective design, perinatal history could not be de-
tailed and we did not use clinical scales for the evalu-
ation of the children and families. Secondly, we could 
not document the prevalence of genital anomalies in 
the girls with ASD because of the paucity of their medi-
cal records; the relationship between the female repro-
ductive system anomalies and neurodevelopmental 
disorders should be addressed in future studies. Eluci-
dating the relationship between male and female geni-
tourinary tract malformations and ASD, the effect of 
androgens on this relationship are potentially impor-
tant to furthering our understanding of the underlying 
causes of ASD.

In conclusion, ASD is a prevalent developmental 
disorder. Studies indicate that while the etiology has 

a genetic component, the risk is polygenic, and gene–
environment interactions are also important. The pre-
natal period is a possible critical exposure window for 
nongenetic risk factors of ASD. To date, studies have 
found positive associations between congenital mal-
formations and ASD; a few also found specific asso-
ciations between genitourinary system malformations. 
This study showed that cryptorchidism is also higher 
among boys with ASD than in the normal Turkish 
population. The increased risks for neurodevelopmen-
tal disorders in cryptorchid boys may be due to shared 
genetic or in utero/early postnatal risk factors, rather 
than to cryptorchidism itself. Moreover, even though 
the underlying mechanisms are yet unknown, the find-
ings reported in this study have implications for the 
follow-up of boys born with genitourinary malforma-
tions who might have subsequent developmental de-
lays, potentially with early symptoms of ASD. It should 
also be noted that preventive health services are more 
cost-effective and early treatment of malignancies are 
more satisfactory. Therefore, all boys as well as chil-
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Table I. Cryptorchidism in the patients with ASD
Case number Diagnosis age (months)

1 1

2 102

3 177

4 15

5 19

6 33

7 11

8 Unknown

9 99

Table II. Other genital problems observed in male patients with ASD
Case number Diagnosis Diagnosis age (months)

10 Hypospadias 13

11 Hypospadias 30

12 Hydrocele 53

13 Hydrocele 1

14 Anorchism Unknown

15 Macroorchidism 106

16 Micropenis 143

17 Micropenis Unknown

18 Hypospadias 10

19 Hydrocele 3
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dren with ASD should be examined routinely through 
childhood, and genital conditions should also be tak-
en into account. Despite having some limitations, this 
study is one of the few studies with a large population 
that investigate the comorbidity of genital anomalies 
in boys with ASD. Children with ASD require broad 
multidisciplinary management for the timely, compre-
hensive, and accurate treatment of the possible comor-
bidities.
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