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ABSTRACT

Objective: Autism Spectrum Disorder (ASD) is the second most common developmental disability after 
intellectual disability. The study aimed to determine the prevalence of ASD risk in children aged 18-36 months 
admitted to Family Health Centers (FHCs) in Aydın city center, considering the role of FHCs as the first point of 
contact, and to identify the factors increasing ASD risk. 

Methods: Descriptive and cross-sectional study. Assuming 1% prevalence based on DSM-5 data and a sampling 
error of 0.05, the sampling size of the study planned with a descriptive cross-sectional design was calculated as 
392 using the G*Power program. 431 participants were targeted with a 10% margin of error. The data collection 
form prepared through a literature review and the Modified Checklist for Autism in Toddlers (M-CHAT) scale 
were administered to all participants who applied to the 8 FHCs (6 urban and 2 rural) selected through cluster 
sampling method and agreed to participate in the study. Descriptive analyses for non-categorical variables and 
chi-square analyses for categorical variables were used. p<0.05 was considered to be statistically significant. 
Additionally, in order to eliminate its confounding effect, logistic regression analysis was applied to all variables 
considered to be associated with ASD.

Results: In the sampling with a mean age of 27.5±6.5 months, ASD risk was found to be 5.8%, and ASD diagnosis 
prevalence was found to be 0.92%. Sociodemographic features, such as male gender, having a low-income family, 
maternal use of medication during pregnancy, low birth weight, being born before 35th week of gestation and 
not being vaccinated in accordance with the vaccination calendar were found statistically significant associated 
risk factors for ASD. 

Conclusion: Continuous follow-up is crucial for individuals identified as being at risk for autism spectrum 
disorder (ASD) but who do not yet meet the diagnostic criteria. Given the role of early diagnosis in treatment, 
raising awareness of ASD is a priority in the fight against autism. Furthermore, more research is needed 
to assess the knowledge levels of both healthcare personnel working at Family Health Centers (often 
the first point of contact for children aged 18-36 months) and families with children under 36 months. 
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Introduction

Autism Spectrum Disorder (ASD) is a neuro-
developmental disorder characterized both by 
deficits in social and communicational areas and 
also by repetitive and restricted behaviours. The 
symptoms appear in the early periods of life.[1] 
According to the Republic of Türkiye Ministry of 
Health's autism guidelines, the risk of autism in 
our country has increased 200-fold in the last 20 
years.[2] Although the exact cause is still unknown, 
genetic, epigenetic and environmental factors are 
considered to play a part in its etiology.[3]

An increase has been observed in ASD 
prevalence since the first epidemiological studies 
conducted.[4-6] In the first studies, the prevalence in 
United Kingdom was found to be 4.1 per 10.000.[4] 
In recent studies, an approximate prevalence of 1% 
has been observed, which was sometimes as high 
as 2.6%. The prevalence in males is considered to 
be 4-5 times higher.[5,6]

Development of strategies for early diagnosis 
is quite challenging because ASD has clinical 
diversity and varying patterns of onset.[7] Despite 
the challenges in its early diagnosis, application 
of cognitive and behavioral therapies through the 
early identification of ASD has a positive effect on 
the prognosis.[8] An increase in capabilities such 
as reading, working and living independently 
and, a decrease in conditions such as being 
abused and criminal acts, have been observed in 
cases receiving early diagnosis and education.[9] 
Accordingly, the American Academy of Pediatrics 
(AAP) recommends the screening of children at 18 
and 24 months of age for autistic symptoms.[10] 

"National Action Plan II for Individuals with 
Autism Spectrum Disorder" has been developed 
with the slogan "Differences are our Wealth" 
for the years 2023-2030 in Türkiye. This action 
plan was developed with the goals of increasing 
social acceptance and awareness, providing data-
driven monitoring through statistical production, 

strengthening early diagnosis, monitoring 
and intervention programs, and empowering 
individuals and families through effective social 
service models., In addition, it had the aims of 
supporting scientific research and development 
studies, strengthening special and supportive 
education services, creating an open, inclusive 
and accessible labor market and working 
environments to ensure the implementation of the 
right to work, supporting participation in sporting, 
artistic and cultural activities and developing 
a monitoring system based on cooperation and 
coordination.[11] Early diagnosis and screening 
of ASD are very important due its increasing 
prevalence, chronic nature, the proven social 
and cognitive gains in case of early diagnosis, 
reduction of annual costs in case of early diagnosis 
and late detection by families and educators in the 
absence of screening.[8,12] Due to these reasons, 
the American Academy of Pediatrics (AAP) 
recommends evaluating the children at 18 and 24 
months of age.[10,12] Similarly, the screening of all 
children at 18 and 24 months is also recommended 
in Türkiye.[13] 

Although it has symptoms in early months, the 
average age of diagnosis for ASD cases has been 
found to be 40 months.[14] However, no definitive 
diagnosis method exists for the identification of ASD 
at an early stage. There are only certain screening 
methods available to assist the monitoring of 
development and diagnosis.[15] Modified Checklist 
for Autism in Toddlers (M-CHAT) is one of the 
tests used for screening and monitoring Autism 
Spectrum Disorder. The Turkish validity and 
reliability study of the mentioned test was 
conducted between June 2011 and June 2012 with 
children aged 18-30 months registered in 14 FHCs 
in Kayseri. The sensitivity of the M-CHAT test was 
calculated as 100%, specificity as 76%, positive 
predictive value as 12%, negative predictive 
value as 100%, and correct discrimination rate 
as 77%. The Cronbach's alpha value for the 23-
item M-CHAT screening test was found to be 0.69, 
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interpreting the scale as highly reliable (0.60 < α < 
0.80). The Cronbach's alpha value for the 6 critical 
items was 0.67, also indicating high reliability 
(0.60 < α < 0.80).[16] 

The importance of ASD screening is better 
understood when the increasing prevalence of 
the disorder and the positive outcomes of early 
diagnosis are considered. Family Health Centers 
(FHCs), which are often the first first point of 
contact for infants and children, have a significant 
role in ASD screening which should not be 
underestimated. Based on this fact, the present 
study aimed to determine the prevalence of ASD 
risk and identify the factors increasing this risk 
among children aged 18-36 months who were 
admitted to Family Health Centers (FHCs) in the 
city center of Aydın. 

Materials and Methods

Type of research

The objective of the descriptive and cross-sectional 
study was to determine the prevalence of ASD risk 
and the factors influencing the in children aged 
18-36 months who were admitted to Family Health 
Centers in the Efeler district of Aydın.

Research location

The FHCs included in our study were selected 
through cluster sampling method. Through a 25% 
representation rate, it was calculated that 8 out 
of 32 FHCs were going to be included. In order 
to determine which FHCs to be included, Efeler 
district was divided into clusters, and one FHC 
was selected from each, including six urban and 
two rural districts (FHCs No 1, 3, 4, 9, 14, 24 and 
Çeştepe and Kuyulu Family Health Centers).

Research population and sampling

The research population covered 5600 children 
aged 18-36 months who were registered at 32 
FHCs in the Efeler district of Aydın. Assuming a 

prevalence rate of 1% according to DSM-5 data and 
calculating a sampling error of 0.05, the sampling 
size was determined as 392 and by adding 10% to 
this value, it was determined as 431.

Study inclusion criteria

All adults who visited the designated FHCs with 
children aged 18-36 months for any reason during 
the study period were included.

Study exclusion criteria

Having any known physical or mental diseases, 
neurodevelopmental disorders or being followed-
up due to any developmental disorder and 
having hearing loss (data was collected based on 
declaration).

Children taken to the interview by someone other 
than their primary caregivers (The answers to the 
M-CHAT test must be provided by the individual 
monitoring the child’ development).

Incomplete or incorrect completion of the data 
collection form.

Data collection

Data were collected face-to-face by the researcher 
after taking written consents of the participants. 
In the data collection form prepared based on a 
review of literature and in line with the objective 
of our study, and included questions on the 
sociodemographic characteristics, perinatal 
story, breast-feeding situation, presence of ASD 
in siblings and additional diseases of the child, 
alcohol use-smoking, medicine, supporting 
treatment, infection story of the mother during 
pregnancy and parental consanguinity. Then, the 
M-CHAT scale was administered to all participants. 

M-CHAT scale consists of 23 questions which 
are answered by the parents as "yes" or "no". 
For questions 11, 18, 20 and 22, "Yes" response 
was considered negative while "No" indicated a 
negative answer for all the other questions.[17] 
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Diagnostic strength of questions 5, 10, 17, 19 and 
21 in the Turkish version of the test was found to 
be high – similar to that of questions 2, 7, 9, 14 and 
15 in the English original. However, the diagnostic 
strength of question 13 was found to be lower 
than the original format. Based on these data, the 
mentioned questions were designated as "Critical 
Questions".[17] If the negative response was selected 
for least two of these questions or at least for three 
of the 23 questions, the child was considered to 
be at a high autism spectrum disorder risk and 
was referred to Child and Adolescent Psychiatry 
and Neurology Outpatient Clinics for autism 
evaluation.

Data analysis

Statistical analyses were performed using IBM 
SPSS Statistics version 21.0 (IBM Corp., Armonk, 
NY, USA). The distribution of continuous variables 
was evaluated using the Kolmogorov–Smirnov and 
Shapiro–Wilk tests, as well as graphical methods 
including histograms. Although normality 
tests indicated slight deviations from normal 
distribution, the sample size was sufficiently 
large (n=431). According to the Central Limit 
Theorem, parametric tests are considered robust 
to moderate deviations from normality in large 
samples. Therefore, parametric methods were 
used for the comparisons.

Continuous variables were expressed as mean 
± standard deviation (SD), while categorical 
variables were presented as number and 
percentage (%). Comparisons between categorical 
variables were performed using the Chi-square 
test or Fisher’s exact test, as appropriate.

To determine independent factors associated with 
the dependent variable, multivariable regression 
analysis was performed to control for potential 
confounding effects. A two-tailed p-value < 0.05 
was considered statistically significant.

Permissions

Ethical approval required for the study was 
obtained from Aydın Adnan Menderes University 
Faculty of Medicine Non-Interventional 
Researches Ethics Board (approval no:2019/124, 
Dated: 29.08.2019). As the study was conducted in 
Family Health Centers, the required administrative 
permission was taken from Aydın Provincial 
Directorate of Health.

Results

Sociodemographic characteristics of the 
participants

The mean age of the 431 children participating in 
the study was found to be 27.5±6.5 months. Among 
the participants, 50.8% (n=219) were female. Some 
of the sociodemographic characteristics of the 
children are presented in Table 1.

The ASD risk of the participants was evaluated 
using the M-CHAT scale. According to the results, 
5.8% of the children (n=25) were in the high-risk 
group for ASD. Children in the risky group were 
evaluated by a child and adolescent psychiatrist, 
and four of them (16%) received clinical diagnosis 
of ASD.

The ASD risk was higher among boys (8.5%) 
compared to girls (3.2%), and among children 
from families with low economic status (12.5%) 
compared to those with high economic status 
(2.0%) (p=0.019 and p=0.014 respectively). The 
comparison of ASD risks of participating children 
based on their prenatal characteristics is presented 
in Table 2.

ASD risks of children were evaluated based 
on their prenatal characteristics. Accordingly, 
children whose mothers used medication 
during pregnancy (8.5%) had a higher risk for 
ASD compared to those whose mothers did not 
use any medication (4.2%) (p=0.047). 43.9% of 
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the mothers with reported use of medication 
during pregnancy (n=72) stated that they used 
paracetamol, 17.1% (n=28) used phosphomycine 
and 12.8% (n=21) used levothyroxine. However, 
there was no statistically significant difference 
in ASD risk between different medication groups 
(p>0.05). Comparison of ASD risks of participating 
children based on their prenatal characteristics is 
presented in Table 3.

ASD risks in children were evaluated based on 
their postnatal characteristics. According to the 
results, the risk of ASD was significantly higher in 
children born before the 35th week of pregnancy 
(24.0%) compared to those born at or after the 
35th week (4.7%). Likewise, children with a birth 

weight of less than 2500 grams (15.4%) had a higher 
risk compared to those weighing 2500 grams or 
more (4.8%). Additionally, children who were 
not vaccinated according to the recommended 
schedule (33.3%) had a significantly higher risk 
of ASD compared to those who were vaccinated 
as scheduled (5.4%) (p = 0.002, p = 0.018, and p = 
0.042, respectively). Comparison of ASD risks of 
children based on their postnatal characteristics is 
presented in Table 4.

Logistic regression analysis

Regression analysis was performed to eliminate 
the confounding effect and determine the effect 
size. Variables that were statistically significantly 

Table 1. Sociodemographic characteristics of the children
Sociodemographic Variables Mean±SD
Age (months) 27.50±6.50

n %
Gender Female 219 50.8

Male 212 49.2
Mother’s Education Level (years) ≤8 160 37.1

9-12 96 22.3
≥13 175 40.6

Father’s Education Level (years) ≤8 123 28.5
9-12 127 29.5
≥13 181 42.0

Place of residence Rural Area 83 19.3
Urban Area 348 80.7

Health insurance No 24 5.6
Yes 407 94.4

Mother’s Employment Status Unemployed 273 63.3
Public Sector Employee 95 22.0
Private Sector Employee 51 11.8
Self-employed 12 2.8

Father’s Employment Status Unemployed 28 6.5
Public Sector Employee 126 29.2
Private Sector Employee 163 37.8
Self-employed 114 28.5

Economic condition Low 48 11.1
Medium 281 65.2
High 102 23.7

TOTAL 431 100.0
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associated with ASD risk in the binary analyses 
(gender, economic condition, birth week, 
birth weight, mother’s medication use during 
pregnancy, and vaccination status according 
to the schedule) as well as variables that were 
considered to be potentially related to ASD risk 
based on literature, but showed no relationship in 
the binary analyses conducted in our study (child's 
age, mother's pregnancy age, father's pregnancy 
age, parental consanguinity, and mother's smoking 
status) were included in the multiple logistic 

regression analysis. The resulting five-variable 
model explained 19.9% of the variance (r2=0.199, 
p=0.007). Accordingly, ASD risk increased 3.0 times 
in boys compared to girls, 7.6 times in children 
from families with low economic status, 5.6 times 
in children born before the 35th week compared to 
those born after the 37th week, 2.7 times higher in 
children whose mothers used medication during 
pregnancy and 7.7 times higher in children not 
properly vaccinated compared to those vaccinated 
according to the schedule (Table 5).

Table 2. Comparison of ASD risk based on the sociodemographic characteristics ofchildren , n=431
Sociodemographical variants Non-risky group Risky group Total p-value
Age (months), Mean±SD 27.5±6.5 27.5±7.1 27.5±6.5 p>0.05*

n (%) n (%) n (%)
Gender Female 212 (96.8) 7 (3.2) 219 (100) 0.019**

Male 194 (91.5) 18 (8.5) 212 (100)
Mother’s Education Level ≤8 years 149 (93.1) 11 (6.9) 160 (100) p=0.41**

9-12 years 89 (92.7) 7 (7.3) 96 (100)
≥13 years 168 (96.0) 7 (4.0) 175 (100)

Father’s Education Level ≤8 years 114 (92.7) 9 (7.3) 123 (100) p=0.34**
9-12 years 118 (92.9) 9 (7.1) 127 (100)
≥13 years 174 (96.1) 7 (3.9) 181 (100)

Place of residence Rural Area 78 (94.0) 5 (6.0) 83 (100) p=0.92**
Urban Area 328 (94.3) 20 (5.7) 348 (100)

Health insurance No 22 (91.7) 2 (8.3) 24 (100) p=0.58**
Yes 384 (94.3) 23 (5.7) 407 (100)

Mother’s Employment Status Not working 255 (93.4) 18 (6.6) 273 (100) p=0.44**
Public Sector Employee 92 (96.8) 3 (3.2) 95 (100)
Private Sector Employee 47 (92.2) 4 (7.8) 51 (100)
Self-employed 12 (100) 0 (0.0) 12 (100)

Father’s Employment Status Not working 25 (89.3) 3 (10.7) 28 (100) p=0.50**
Public Sector Employee 121 (96.0) 5 (4.0) 126 (100)
Private Sector Employee 152 (93.3) 11 (6.7) 163 (100)
Self-employed 108 (94.7) 6 (5.3) 114 (100)

Economic Status Low 42 (87.5) 6 (12.5) 48 (100) p=0.035**
Medium 264 (94.0) 17 (6.0) 281 (100)
High 100 (98.0) 2 (2.0) 102 (100)

TOTAL 406 (94.2) 25 (5.8) 431 (100)
Values are presented as n (%) unless otherwise indicated. 
SD: Standard deviation. 
ASD: Autism spectrum disorder.
*Student’s t-test, **Chi square test, ***Fishers exact test
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Discussion

25 among the 431 children included in our study 
were identified to be at risk according to M-CHAT 
scale and were referred to Child and Adolescent 
Mental Health and Diseases polyclinics. a. Upon 
detailed evaluation by Child and Adolescent 
Mental Health and Diseases specialist 4 out of the 
25 children (16%) were diagnosed with ASD.

The results of our study presented an ASD risk of 
5.8% and a ASD diagnosis prevalence of 0.92% in 
the Efeler District of Aydın. 

International studies on ASD diagnosis prevalence 
in the literature reported a range of prevalence at 

0.07%-3%.[6,18-23] or instance, in the United States, 
a study conducted by the Center for Disease 
Control and Prevention (CDC) on ASD screening 
showed that the prevalence, which was 1 in 150 
in 2002, increased to 1 in 110 in 2006, and 1 in 88 
in 2012. 2016 report of the study showed that one 
in every 68 children had ASD. It is still unknown 
whether this increase throughout the years 
represents a real increase or whether it is related 
to the increasing of awareness of the disease, the 
clarification of diagnosis criteria and easier access 
to health services.[19]

In the study conducted by Robins et al. in 2001, the 
M-CHAT scale was administered to 1293 children 
aged 18-30 months and 132 of them (10%) were 

Table 3. Comparison of ASD risks of the children according to their prenatal characteristics, n=431

Prenatal characteristics
Non-risky group

n (%)
Risky group

n (%)
Total
n (%)

p-value

Maternal Age During 
Pregnancy (years)

<35 370 (93.9) 24 (6.1) 394 (100) p=0.66**
35-39 30 (96.8) 1 (3.2) 31 (100)
≥40 6 (100.0) 0 (0.0) 6 (100)

Paternal Age During 
Pregnancy (years)

<40 384 (94.1) 24 (5.9) 408 (100) p=0.75**
≥40 22 (95.7) 1 (4.3) 23 (100)

Parental Consanguinity No 384 (94.3) 23 (5.7) 407 (100) p=0.58**
Yes 22 (91.7) 2 (8.3) 24 (100)

Alcohol comsumption status of 
the mother during pregnancy

No 403 (94.2) 25 (5.8) 428 (100) p=0.66***
Yes 3 (100.0) 0 (0.0) 3 (100)

Smoking status of the mother 
during pregnancy

No 349 (94.6) 20 (5.4) 369 (100) p=0.68**
Pre-pregnancy 31 (91.2) 3 (8.8) 34 (100)

Yes 26 (92.9) 2 (7.1) 28 (100)
Medication usage status of the 
mother during pregnancy

No 256 (95.9) 11 (4.1) 267 (100) p=0.047**
Yes 150 (91.5) 14 (8.5) 164 (100)

Taking medical assistance for 
pregnancy

No 388 (94.6) 22 (5.4) 410 (100) p=0.08***
Yes 18 (85.7) 3 (14.3) 21 (100)

Supportive treatment using 
condition of the mother during 
pregnancy

No 25 (96.1) 1 (3.9) 26 (100) p=0.088***
Yes 381 (94.1) 24 (5.9) 405 (100)

Infection condition of the mother 
during pregnancy

No 215 (93.1) 16 (6.9) 231 (100) p=0.38**
Yes 191 (95.5) 9 (4.5) 200 (100)

TOTAL 406 (94.2) 25 (5.8) 431 (100.0)
Values are presented as n (%) unless otherwise indicated. 
SD: Standard deviation. 
ASD: Autism spectrum disorder.
**Chi square test, ***Fishers exact test



Dibek M, et al. Risk Factors of Autism Spectrum Disorders in Primary Care Turk J Fam Pract 2026;30(2)﻿:73-85

80

found to be at risk for ASD. Children found to be 
at risk at the second stage of the study were re-
evaluated through phone and the number of 

children at risk decreased to 58 as the result of 
this evaluation. In the further evaluations of these 
children, 39 (3%) were diagnosed with ASD.[18] The 

Table 4. Comparison of ASD risks of the children compared to their postnatal characteristics, n=431

Postnatal characteristics
Non-risky group

n (%)
Risky group

n (%)
Total
n (%)

p-value

Birth week of the child (weeks) <35 19 (76.0) 6 (24.0) 25 (100) p=0.002**
≥35 387 (95.3) 19 (4.7) 406 (100)

Birth weight of the child (grams) <2500 33 (84.6) 6 (15.4) 39 (100) p=0.018***
≥2500 373 (95.2) 19 (4.8) 392 (100)

Intensive care unit treatment 
condition of the child

No 352 (94.9) 19 (5.1) 371 (100) p=0.13**
Yes 54 (90.0) 6 (10.0) 60 (100)

Presence of chronic disease in the 
child

No 381 (94.3) 23 (5.7) 404 (100) p=0.71**
Yes 25 (92.6) 2 (7.4) 27 (100)

Feeding with nutrients other than 
breast milk during the first six months

No 279 (94.6) 16 (5.4) 295 (100) p=0.62**
Yes 127 (93.4) 9 (6.6) 136 (100)

Proper vaccination condition of the 
child

No 4 (66.7) 2 (33.3) 6 (100) p=0.042***
Yes 402 (94.6) 23 (5.4) 425 (100)

TOTAL 406 (94.2) 25 (5.8) 431 (100.0)
Values are presented as n (%) unless otherwise indicated. 
SD: Standard deviation. 
ASD: Autism spectrum disorder.
**Chi square test, ***Fishers exact test

Table 5. Factors affecting ASD risk in binary and multiple logistic regression analyses, n=431
Dependent variable: high autism spectrum disorder risk

Independent variables
Binary logistic regression 

analysis
Multiple logistic regression 

analysis (enter*)
OR* 95% CI* p OR 95% CI p

Child's Age - - AD - - AD
Male (Ref: Female) 2.810 1.149-6.874 0.024 3.025 1.127-8.118 0.029
Low economical condition (Ref: High economical 
condition)

7.143 1.385-36.837 0.019 7.624 1.204-48.259 0.031

Birth week <35 Weeks (Ref: >37 weeks) 6.372 2.254-18.009 <0.001 5.552 1.096-28.128 0.038
Birth weight <2500 gr (Ref: >2500 gr) 3.569 1.334-9.533 0.011 - - AD
Medicine using condition of the mother during 
pregnancy (Ref: Mother not using medicine during 
pregnancy)

- - AD 2.689 1.071-6.754 0.035

Proper vaccination (Ref: Improper vaccination) 8.739 1.521-50.221 0.015 7.715 1.044-56.982 0.045
Pregnancy Age of the Mother - - AD - - AD
Father's Age - - AD - - AD
Parental consanguinity - - AD - - AD
Maternal Smoking Condition - - AD - - AD
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study conducted by Yama et al, using the M-CHAT 
scale, showed an ASD risk of 2.8% in children aged 
between 20 and 32 months.[24]

The validity study of M-CHAT scale was conducted 
in 2005 in Türkiye.[17] Despite the high false 
positive rate of the test, the study concluded that it 
is easy to administer the test, it has a high positive 
predictive value and can be used as a screening test 
for ASD.[17,25] The first large-scale study evaluating 
the ASD in Türkiye was conducted by Türkiye 
Autism Early Diagnosis and Education Foundation 
(TOHUM). After removing the missing data from 
the analysis, 41290 children were included in 
the evaluation. 4605 of the children included in 
the analysis (11.2%) were found to be at risk for 
ASD.[26] In national studies conducted through 
similar methods, the prevalence of ASD was 
reported to be between 0.1% and 11.2%.[16,27,28] The 
ASD risk found as 5.8% in our study was similar to 
other studies in our country and the world.

The 0.92% diagnosis prevalence found in our study 
was consistent with the studies in our country, but 
was close to the lower end of the spectrum when 
compared to the data of recent studies from other 
countries.[6,19-23,29] This condition may be due to the 
appliance of M-CHAT scale to a wider age range 
in literature, although it is especially suited for 
children under three years of age.[13,18,25,27] On the 
other hand, there are also studies showing that 
usage of M-CHAT scale alone may not be sufficient 
to diagnose ASD. As we used only M-CHAT in our 
study, it is an expected condition that the ASD 
prevalence is lower than what is reported in 
international studies.[27,30]

The average age of the four children diagnosed 
with ASD in our study was 33 months. The average 
diagnosis age of children with ASD was reported 
as 40 months in literature.[14] The lower average 
age of children diagnosed in our study compared 
to the literature can be explained by the fact that 

the children in our sample were between 18 and 
36 months of age. 

49.2% of the participants in our study were male. 
8.5% of the boys and 3.2% of the girls were in 
the ASD risky group and this difference between 
genders was statistically significant. Three out of 
four children diagnosed with ASD were male and 
being male increased the ASD risk three times 
based on the advanced analysis conducted. ASD 
risk in males was reported to be 2-6 times higher 
in literature, which was consistent with our 
study.[10,19]

No statistically significant difference was detected 
in terms of ASD risk based on parental education 
conditions, place of residence, employment status 
or presence of health insurance. This condition 
is in line with the literature.[16,28,31,32] Similarly, 
no statistically significant relationship was 
found between consanguineous marriage and 
ASD risk. Although the literature suggests that 
consanguineous marriage does not constitute a 
direct risk for ASD, it may lead to the transfer of 
defective DNA.[33]

When the effect of income level on ASD risk was 
evaluated in our study, it was observed more in 
families with a low-income compared to those 
with a high-income and this risk was detected 
to be six times higher in those with low-income. 
Similarly, studies in literature show a significantly 
higher ASD risk in countries and families with low 
income.[34-36]

A statistically significant relationship was not 
detected between maternal smoking and ASD risk 
in our study but there are some studies reporting 
such a relationship in literature.[37,38] Although no 
statistically significant relationship was found 
between maternal smoking and ASD in our study, 
some studies reporting such as relationship in 
literature may be caused by the lower maternal 
smoking rate in our sample compared to the 
general population.
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No relationship was found between maternal 
alcohol use and ASD risk in our study as supported 
also by data provided in literature.[39,40]

All participants reporting the use of medication 
during pregnancy stated a usage of medication 
known to be safe during pregnancy (eg. 
paracetamol, phosphomycine and PPI) and a 
statistically significant relationship was found 
between this medication usage and ASD risk. 
Similarly, literature suggests an increasing risk 
of ASD in case of maternal medication use during 
pregnancy.[41,42] Therefore, the relationship 
between maternal drug use and the risk of ASD is 
not clear and may depend on underlying diseases 
or similar contributing factors.

Since almost all mothers of the children 
participating in the study used supplements 
during pregnancy, this situation was not found to 
have a statistically significant effect on the risk of 
ASD. However, literature provides evidence that 
maternal supplementation with folic acid, iron 
and vitamin D support pregnancy reduces the risk 
of ASD.[43-45] 

Contrary to the claims blaming vaccines for 
Autism Spectrum Risk, many studies in the 
literature have provided evidence that vaccination 
does not constitute risk for ASD.[46,47] However, 
our study showed that children who were not 
vaccinated according to the vaccination schedule 
had a statistically significantly higher risk of ASD. 
Further analyses showed that the risk of ASD 
was 7.7 times higher in unvaccinated children 
compared to the vaccinated ones. No previous 
study evaluated the relationship between being 
unvaccinated and ASD risk.

Some studies have shown an increasing ASD risk 
in conditions such as low birth weight, preterm 
birth before 37 weeks and neonatal treatment 
in intensive care unit.[33,48] Our study presented 
a statistically significant difference between low 
birth weight, delivery week of the child and ASD 

risk. However, advanced analyses showed the 
significance of this relationship only with birth 
weight variable and detected a 5.6 times increase 
in ASD risk in case of birth before 35th week. This 
condition is consistent with the literature.

A meta-analysis identified "advanced maternal and 
paternal age" as risk factors for ASD.[49] Our study 
detected no statistically significant relationship 
between the age of parents at the beginning 
of pregnancy and ASD risk. There are studies 
both supporting and contradicting our finding 
in literature.[32,50] The mentioned differences in 
literature may be related to the average ages of the 
parents across the samples.

Strengths and limitations

This is the first study investigating ASD risk in 
Aydın City center using M-CHAT scale. strength 
is that the research was conducted in a primary 
healthcare unit which is generally the first point of 
contact for healthy infant and child follow-ups and 
reflects a realistic reflection of disease prevalence. 
Also, the sampling of the study was selected to 
represent both the rural and urban populations in 
Aydın City Center. The M-CHAT test was applied 
face-to-face by the researcher in our study.

Cross-sectional nature of the study is one of the 
limitation. The fact that our study was conducted 
on minimum calculated sampling size due to the 
time constraints while investigating ASD with a 
low prevalence is an aspect of our study which 
should be strengthened. Also the use of M-CHAT 
scale alone can also be considered as a limitation 
of our study.

Ethical approval

This study has been approved by the Aydın Adnan 
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Dibek M, et al. Risk Factors of Autism Spectrum Disorders in Primary Care

83

Turk J Fam Pract 2026;30(2)﻿:73-85

Author contribution

The authors declare contribution to the paper as 
follows: Study conception and design: SAŞ, AG; data 
collection: MD, SAŞ; analysis and interpretation of 
results: MD, SAŞ, AG; draft manuscript preparation: 
MD, SAŞ, AG. All authors reviewed the results and 
approved the final version of the article.

Source of funding

The authors declare the study received no funding.

Conflict of interest

The authors declare that there is no conflict of 
interest to disclose.

Generative AI Statement

No generative artificial intelligence (AI) tools were 
used in the preparation of this manuscript.

Data Availability Statement

The datasets generated and analyzed during the 
current study are not publicly available due to 
privacy and ethical restrictions but are available 
from the corresponding author on reasonable 
request.

References

1.	 American Psychiatric Association (APA). Diagnostic and 
statistical manual mental disorders, 5th ed. (DSM 5). 
Washington DC: APA; 2013. [Crossref]

2.	 T.C. Sağlık Bakanlığı, Otizm, Zihinsel Özel Gereksinimler 
ve Nadir Hastalıklar Dairesi Başkanlığı. Otizm Spektrum 
Bozukluğu Aile Rehberi, 2022. Ankara: T.C. Sağlık 
Bakanlığı; 2022.

3.	 Fett-Conte AC, Bossolani-Martins AL, Rosan DBA. 
Etiology of autism the complexity of risk factors in 
autism spectrum disorders. In: Fitzgerald M, editör. 
Autism Spectrum Disorder - Recent Advances. InTech; 
2015. [Crossref]

4.	 Lotter V. Epidemiology of autistic conditions in 
young children. Soc Psychiatry Psychiatr Epidemiol. 
1966;1:124-135. [Crossref]

5.	 Elsabbagh M, Divan G, Koh YJ, et al. Global prevalence 
of autism and other pervasive developmental disorders. 
Autism Res. 2012;5(3):160-179. [Crossref]

6.	 Kim YS, Leventhal BL, Koh YJ, et al. Prevalence of autism 
spectrum disorders in a total population sample. Am J 
Psychiatry. 2011;168(9):904-912. [Crossref]

7.	 Ozonoff S, Heung K, Byrd R, Hansen R, Hertz-Picciotto 
I. The onset of autism: patterns of symptom emergence 
in the first years of life. Autism Res. 2008;1(6):320-328. 
[Crossref]

8.	 Lovaas OI. Behavioral treatment and normal educational 
and intellectual functioning in young autistic children. J 
Consult Clin Psychol. 1987;55(1):3-9. [Crossref]

9.	 Glascoe FP. Early detection of developmental and 
behavioral problems. Pediatr Rev. 2000;21(8):272-280. 
[Crossref]

10.	Johnson CP, Myers SM; American Academy of Pediatrics 
Council on Children with Disabilities. Identification and 
evaluation of children with autism spectrum disorders. 
Pediatrics. 2007;120(5):1183-1215. [Crossref]

11.	T.C. Aile ve Sosyal Politikalar Bakanlığı. Otizm Spektrum 
Bozukluğu Olan Bireylere Yönelik II. Ulusal Eylem 
Planı 2023-2030. Ankara: T.C. Aile ve Sosyal Politikalar 
Bakanlığı; 2023.

12.	Fountain C, King MD, Bearman PS. Age of diagnosis 
for autism: individual and community factors across 
10 birth cohorts. J Epidemiol Community Health. 
2011;65(6):503-510. [Crossref]

13.	T.C. Aile ve Sosyal Politikalar Bakanlığı. Otizm Spektrum 
Bozukluğu Aile Bilgilendirme Rehberi, 2016. Ankara: 
T.C. Aile ve Sosyal Politikalar Bakanlığı; 2016.

14.	Filipek PA, Accardo PJ, Ashwal S, et al. Practice 
parameter: screening and diagnosis of autism: report 
of the Quality Standards Subcommittee of the American 
Academy of Neurology and the Child Neurology Society. 
Neurology. 2000;55(4):468-479. [Crossref]

15.	Bodur Ş, Soysal AŞ. Otizmin erken tanısı ve önemi. 
Türk Tabipler Birliği Sürekli Tıp Eğitimi Dergisi. 
2004;13(10):394-398.

16.	Kondolot M. Otizm spektrum bozukluklarının tanısında 
M-CHAT (Modified Checklist for Autism in Toddlers) 
Tarama Testi'nin geçerlik-güvenirliği, Kayseri'de 18-
24 aylık çocuklarda otizm spektrum bozukluklarının 
sıklığı ve etiyolojide bazı çevresel faktörlerin rolü 
[Doktora tezi]. Ankara, Türkiye; Hacettepe Üniversitesi; 
2014.

https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.5772/59109
https://doi.org/10.1007/BF00584048
https://doi.org/10.1002/aur.239
https://doi.org/10.1176/appi.ajp.2011.10101532
https://doi.org/10.1002/aur.53
https://doi.org/10.1037/0022-006X.55.1.3
https://doi.org/10.1542/pir.21-8-272
https://doi.org/10.1542/peds.2007-2361
https://doi.org/10.1136/jech.2009.104588
https://doi.org/10.1212/wnl.55.4.468


Dibek M, et al. Risk Factors of Autism Spectrum Disorders in Primary Care Turk J Fam Pract 2026;30(2)﻿:73-85

84

17.	Kara B. İstanbul'da yaygın gelişimsel bozuklukların 
tanısında M-CHAT testinin geçerliliği [Çocuk Nörolojisi 
Yandal Uzmanlık Tezi]. İstanbul, Türkiye; İstanbul 
Üniversitesi; 2009.

18.	Robins DL, Fein D, Barton ML, Green JA. The modified 
checklist for autism in toddlers: an initial study 
investigating the early detection of autism and 
pervasive developmental disorders. J Autism Dev 
Disord. 2001;31(2):131-144. [Crossref]

19.	Christensen DL, Baio J, Van Naarden Braun K, et al. 
Prevalence and characteristics of autism spectrum 
disorder among children aged 8 years-autism and 
developmental disabilities monitoring network, 11 
sites, United States, 2012. MMWR Surveill Summ. 
2016;65(3):1-23. [Crossref]

20.	Williams K, MacDermott S, Ridley G, Glasson EJ, Wray 
JA. The prevalence of autism in Australia. Can it be 
established from existing data? J Paediatr Child Health. 
2008;44(9):504-510. [Crossref]

21.	Hossain MD, Ahmed HU, Jalal Uddin MM, et al. Autism 
Spectrum Disorders (ASD) in South Asia: a systematic 
review. BMC Psychiatry. 2017;17(1):281. [Crossref]

22.	Williams JG, Higgins JPT, Brayne CEG. Systematic review 
of prevalence studies of autism spectrum disorders. 
Arch Dis Child. 2006;91(1):8-15. [Crossref]

23.	Baron-Cohen S, Scott FJ, Allison C, et al. Prevalence 
of autism-spectrum conditions: UK school-based 
population study. Br J Psychiatry. 2009;194(6):500-509. 
[Crossref]

24.	Yama B, Freeman T, Graves E, Yuan S, Karen Campbell M. 
Examination of the properties of the Modified Checklist 
for Autism in Toddlers (M-CHAT) in a population sample. 
J Autism Dev Disord. 2012;42(1):23-34. [Crossref]

25.	Yıkgeç A. A validity study of the modified checklist 
for autism in toddlers (M-CHAT) on a Turkish dample 
[master’s thesis]. İstanbul, Türkiye; Boğaziçi University; 
2005.

26.	T.C. Sağlık Bakanlığı, Tohum Otizm Vakfı. Otizm Tarama 
Projesi Sonuç Raporu. İstanbul; 2008.

27.	Topçu S. Çocuklarda otizm spektrum bozukluğunun 
M-CHAT (Modified Checklist for Autism in Toddlers/ 
Değiştirilmiş Erken Çocukluk Dönemi Otizm Tarama 
Ölçeği) ve TIDOS (Three-Item Direct Observation Screen/ 
Üç Maddelik Direk Gözlemsel Tarama) tarama testleri 
ile değerlendirilmesi [yüksek lisans tezi]. Ankara: 
Ankara Üniversitesi Sağlık Bilimleri Enstitüsü; 2017.

28.	Gölbaşı H. Sivas il merkezi'nde otizm spektrum 
bozuklukları yaygınlığı ve sağlık çalışanlarının otizm 
spektrum bozukluklarına yönelik bilgi ve tutumları 
(Uzmanlık Tezi). Sivas, Türkiye; 2018.

29.	Fombonne E. Epidemiology of pervasive developmental 
disorders. Pediatr Res. 2009;65(6):591-598. [Crossref]

30.	Eaves LC, Wingert H, Ho HH. Screening for autism: 
agreement with diagnosis. Autism. 2006;10(3):229-242. 
[Crossref]

31.	Bhasin TK, Schendel D. Sociodemographic risk factors 
for autism in a US metropolitan area. J Autism Dev 
Disord. 2007;37(4):667-677. [Crossref]

32.	Larsson HJ, Eaton WW, Madsen KM, et al. Risk factors 
for autism: perinatal factors, parental psychiatric 
history, and socioeconomic status. Am J Epidemiol. 
2005;161(10):916-925. [Crossref]

33.	Leavitt G. Incest/inbreeding taboos. In: Ponzetti JJ, 
editor. International encyclopedia of marriage and 
family. 2nd ed. New York (NY): Macmillan Reference 
USA; 2003.

34.	He P, Guo C, Wang Z, Chen G, Li N, Zheng X. Socioeconomic 
status and childhood autism: a population-based study 
in China. Psychiatry Res. 2018;259:27-31. [Crossref]

35.	Durkin MS, Maenner MJ, Baio J, et al. Autism spectrum 
disorder among us children (2002-2010): socioeconomic, 
racial, and ethnic disparities. Am J Public Health. 
2017;107(11):1818-1826. [Crossref]

36.	Wong TJ, Yu T. Association between socioeconomic 
status and prevalence of hypersensitivity diseases and 
autism: a nationwide study of children. Matern Child 
Health J. 2023;27(12):2194-2202. [Crossref]

37.	Larsson M, Weiss B, Janson S, Sundell J, Bornehag CG. 
Associations between indoor environmental factors 
and parental-reported autistic spectrum disorders 
in children 6-8 years of age. Neurotoxicology. 
2009;30(5):822-831. [Crossref]

38.	Lyall K, Schmidt RJ, Hertz-Picciotto I. Maternal lifestyle 
and environmental risk factors for autism spectrum 
disorders. Int J Epidemiol. 2014;43(2):443-464. 
[Crossref]

39.	Eliasen M, Tolstrup JS, Nybo Andersen AM, Grønbaek M, 
Olsen J, Strandberg-Larsen K. Prenatal alcohol exposure 
and autistic spectrum disorders-a population-based 
prospective study of 80,552 children and their mothers. 
Int J Epidemiol. 2010;39(4):1074-1081. [Crossref]

40.	Perrone-McGovern K, Simon-Dack S, Niccolai L. 
Prenatal and perinatal factors related to autism, IQ, and 
adaptive functioning. J Genet Psychol. 2015;176(1-2):1-
10. [Crossref]

41.	Dietert RR, Dietert JM, Dewitt JC. Environmental risk 
factors for autism. Emerg Health Threats J. 2011;4:7111. 
[Crossref]

https://doi.org/10.1023/a
https://doi.org/10.15585/mmwr.ss6503a1
https://doi.org/10.1111/j.1440-1754.2008.01331.x
https://doi.org/10.1186/s12888-017-1440-x
https://doi.org/10.1136/adc.2004.062083
https://doi.org/10.1192/bjp.bp.108.059345
https://doi.org/10.1007/s10803-011-1211-3
https://doi.org/10.1203/PDR.0b013e31819e7203
https://doi.org/10.1177/1362361306063288
https://doi.org/10.1007/s10803-006-0194-y
https://doi.org/10.1093/aje/kwi123
https://doi.org/10.1016/j.psychres.2017.08.046
https://doi.org/10.2105/AJPH.2017.304032
https://doi.org/10.1007/s10995-023-03789-z
https://doi.org/10.1016/j.neuro.2009.01.011
https://doi.org/10.1093/ije/dyt282
https://doi.org/10.1093/ije/dyq056
https://doi.org/10.1080/00221325.2014.987201
https://doi.org/10.3402/ehtj.v4i0.7111


Dibek M, et al. Risk Factors of Autism Spectrum Disorders in Primary Care

85

Turk J Fam Pract 2026;30(2)﻿:73-85

42.	Becker KG, Schultz ST. Similarities in features of autism 
and asthma and a possible link to acetaminophen use. 
Med Hypotheses. 2010;74(1):7-11. [Crossref]

43.	Mazahery H, Camargo CA, Conlon C, Beck KL, Kruger 
MC, von Hurst PR. Vitamin D and autism spectrum 
disorder: a literature review. Nutrients. 2016;8(4):236. 
[Crossref]

44.	Schmidt RJ, Tancredi DJ, Ozonoff S, et al. Maternal 
periconceptional folic acid intake and risk of autism 
spectrum disorders and developmental delay in the 
CHARGE (CHildhood Autism Risks from Genetics and 
Environment) case-control study. Am J Clin Nutr. 
2012;96(1):80-89. [Crossref]

45.	Schmidt RJ, Tancredi DJ, Krakowiak P, Hansen RL, 
Ozonoff S. Maternal intake of supplemental iron and 
risk of autism spectrum disorder. Am J Epidemiol. 
2014;180(9):890-900. [Crossref]

46.	Godlee F, Smith J, Marcovitch H. Wakefield's article 
linking MMR vaccine and autism was fraudulent. BMJ. 
2011;342:c7452. [Crossref]

47.	Taylor B, Miller E, Farrington CP, et al. Autism 
and measles, mumps, and rubella vaccine: no 
epidemiological evidence for a causal association. 
Lancet. 1999;353(9169):2026-2029. [Crossref]

48.	Wang C, Geng H, Liu W, Zhang G. Prenatal, perinatal, 
and postnatal factors associated with autism: a meta-
analysis. Medicine (Baltimore). 2017;96(18):e6696. 
[Crossref]

49.	Sandin S, Hultman CM, Kolevzon A, Gross R, MacCabe 
JH, Reichenberg A. Advancing maternal age is 
associated with increasing risk for autism: a review 
and meta-analysis. J Am Acad Child Adolesc Psychiatry. 
2012;51(5):477-486.e1. [Crossref]

50.	Reichenberg A, Gross R, Weiser M, et al. Advancing 
paternal age and autism. Arch Gen Psychiatry. 
2006;63(9):1026-1032. [Crossref]

51.	 

https://doi.org/10.1016/j.mehy.2009.08.033
https://doi.org/10.3390/nu8040236
https://doi.org/10.3945/ajcn.110.004416
https://doi.org/10.1093/aje/kwu208
https://doi.org/10.1136/bmj.c7452
https://doi.org/10.1016/s0140-6736(99)01239-8
https://doi.org/10.1097/MD.0000000000006696
https://doi.org/10.1016/j.jaac.2012.02.018
https://doi.org/10.1001/archpsyc.63.9.1026

	Investigation of risk factors of autism spectrum disorders in primary care: Aydın City Center sample
	Introduction
	Materials and Methods
	Results
	Discussion
	Ethical approval
	Author contribution
	Source of funding
	Conflict of interest
	Generative AI Statement
	Data Availability Statement
	References


