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Abstract:
BACKGROUND: Autism is a group of developmental disorders of the nervous system, the main 
manifestations of which are defects in social interactions and communication, as well as repetitive 
behaviors and limited interests. The etiology of autism is not limited to a single factor. Therefore, 
the aim of this study was to compare the relationship between pregnancy and childbirth factors and 
autism in healthy children and children with autism.
MATERIALS AND METHODS: The present study was a cross‑sectional study that was performed on 
200 children in Isfahan in 2021. The instrument in this study was a researcher‑made questionnaire. 
The collected data were analyzed using the Statistical Package for the Social Sciences (SPSS) 
version 22 software.
RESULTS: The results of data analysis between the two groups with Mann–Whitney U test showed 
that there was a significant relationship between maternal age at delivery, father’s age at delivery, 
gestational age at delivery, interval between pregnancies, and the length of hospital stay (P ≤ 0.05). 
Also, the results of data analysis with Chi‑squared test showed that there is a significant relationship 
between the two groups in terms of economic status, place of residence, multiple pregnancies, 
neonatal sex, and disease in infancy (P ≤ 0.05).
CONCLUSION: The results of this study showed that economic status, place of residence, multiple 
pregnancies, sex of the baby, and disease in infancy can be effective factors for this disease. 
According to the results of the study, by considering the factors related to autism, many cases can 
be adjusted and corrected as much as possible before attempting to conceive.
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Introduction

Autism spectrum disorder  (ASD) 
i s  a  g r o u p  o f  d e v e l o p m e n t a l 

disorders of the nervous system, the main 
manifestations of which are defects in social 
interactions and communication, as well as 
the presence of repetitive behaviors and 
limited interests.[1] Autistic children also 
have delayed motor skills. Delays in motor 
abilities in autistic children are varied 

and include delays in sitting, crawling, 
and walking, as well as abnormal gait, 
poor posture control, and inability to plan 
movement.[2] The main manifestations of 
social deficits in autism include poor eye 
communication, lack of emotion or social 
interaction, deficits in the use of non‑verbal 
behaviors, and lack of age‑appropriate 
communication.[3] Its diagnostic criteria 
are based on the Fifth Diagnostic and 
Statistical Manual of Mental Disorders 
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as a persistent lack of communication and social 
interactions in different situations and patterns of 
limited interests, behaviors, and repetitive activities in 
the present or past and early development.[4–6] The exact 
pathophysiology of ASD is unclear due to the frequency 
and dispersion of the mechanisms involved.[7,8] The 
results show that the etiology of ASD is not only due 
to a single factor, but is also due to environmental, 
genetic, or a combination of both risk factors in the 
etiology of ASD.[9–11] The long course of this disorder 
and their multiple needs provide a great economic 
burden for families and society, most of which is spent 
on special education and treatment.[12] This has posed 
many challenges in terms of care and management.[11,12] 
A wide range of demographic causes and factors, 
including factors of pregnancy, psychological, social, 
hereditary, and environmental factors are involved in 
its occurrence.[13] According to studies, mothers under 
the age of 20 and mothers over the age of 35 are more 
likely than women between the ages of 20 and 29 to 
give birth to underweight babies, which is directly 
related to developmental disorders and, of course, 
autism. Short intervals between births increase the 
likelihood of preterm delivery. Premature infants are 
more prone to developmental delays in their early 
childhood and school years. The incidence of preterm 
labor has increased significantly in recent decades.[14] 
Birth weight is an important indicator of pediatric 
disability and infant mortality, and this incomplete 
weight gain itself can be a cause of short pregnancy 
intervals. The rate of these disabilities is higher in 
boys than in girls. Progression towards developmental 
disorders in infants weighing less than 2 kg is 30 times 
that of normal weight infants.[15] According to the World 
Health Organization (WHO) standards, a short interval 
between deliveries refers to a pregnancy of less than 
18 months and a long interval to more than 60 months.[16] 
Lack of awareness of mothers about the consequences 
of not observing the appropriate distance between 
births endangers the health and efficiency of women 
in society and with the birth of children who may 
have developmental problems, the health of the next 
generation is also threatened.[17] Studies have shown a 
strong association between a reduction in gestational 
age of less than 18 months and an increase in gestational 
age of more than 60 months with a child with autism 
as well as other developmental disorders.[18-21] Children 
with developmental neurological disorders pose a great 
psychological and economic burden on the family and 
ultimately society. In the long run, due to their cognitive 
weakness, they have a negative effect on the growth of 
culture, art and science of a country. Therefore, the aim 
of this study was to compare the relationship between 
pregnancy and childbirth factors and autism in healthy 
children and children with autism.

Materials and Method

Study design and setting
The present study is a correlational study that was 
conducted on households covered by Isfahan Autism 
Center and Farvardin Center that have at least two 
children, one of whom has autism by convenience 
sampling method.

Study participants and sampling
The sample size was 200 based on the following 
formula  (100 children with autism and 100 healthy 
children).

n = z (1‑α/2) 2 × p (1‑p)/d2

Inclusion criteria were the following: those who gave 
written consent to participate in the study; those who 
were Iranian; parents being of reproductive age (mother 
18–35 years and father 18–55 years); parents who did 
not have a child with a disease other than autism, those 
who did not have children from previous marriages of 
each couple, those who did not adopt children; absence 
of medical illness of parents in the period immediately 
before pregnancy and during pregnancy; children who 
were not born prematurely and whose weight was not 
too high or too low; couples who were non‑smoking 
and not addicted to alcohol, drugs, and psychotropics; 
households with at least two children, eventually 8 years 
old. In the first group, all children were healthy and in 
the second group, at least one child had ASD.

Data collection tool and technique
This study was conducted in primary schools for healthy 
children and autism education centers  (Ordibehesht, 
Hazrat Zahra, Hazrat Zeinab) in Isfahan province. This 
research was conducted after obtaining the necessary 
permits and obtaining parental consent and explaining 
the working method to parents.

The instrument in this study was a researcher‑made 
questionnaire that had three parts (the first and second 
part of the researcher‑made questionnaire, the third 
part of the autism diagnostic interview‑revised (ADI‑R) 
International Questionnaire for families with autistic 
children). The first part consisted of demographic 
information of the research units  (6 questions). The 
second part consisted of information about pregnancy, 
delivery, and delivery intervals  (11 questions). To 
confirm the validity of the first and second parts of the 
questionnaire, face and content validity were used. 
The third part of the questionnaire was taken from the 
ADI‑R International Questionnaire. This questionnaire 
was completed in the form of an interview and 
assessed the child’s skills based on the three sections of 
communication and language skills of the child, social 
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age at delivery, gestational age at delivery, interval 
between pregnancies, and length of hospital stay. The 
results also showed that there was a significant difference 
between the two groups in terms of economic status, 
place of residence, multiple pregnancies, neonatal sex, 
and disease in infancy. In this regard, the results of the 
study by Toomaroglu et al.[14] showed that family history, 
the child’s gender, parental age, stressful pregnancy, and 
maternal exposure to high‑risk substances are among the 
factors associated with autism. The study by Fernandez 
Carrocera et al.[15] showed that developmental disorders 
were significantly associated with days of artificial 
respiration and days of hospitalization in the neonatal 
intensive care unit  (NICU) and gestational age. The 
results of a study by Laura Schieve et al.[22] showed that 
ASD increased in the second and subsequent children 
who became pregnant less than 18 months or 60 months 
or more after the mother’s previous birth. Also, the 
results of the study by Soleimani et al.[23] showed that 
high‑risk infants and children and those who were born 
earlier need special attention in order to have a favorable 
and appropriate development. These children are more 
likely than other children to have developmental or 
developmental delays, including motor, cognitive, 
speech, hearing, and visual impairments. To prevent 
this, it is necessary to prevent delays or developmental 
disorders by detecting their problems early using 
appropriate assessment tools and timely interventions. 
The results of a study by Carlsson et  al.[24] showed 
that low birth weight, birth defects, and congenital 
hypoxia and respiratory stress with autism spectrum 
disorder (ASD) and gestational age and family income 
were associated with attention‑deficit/hyperactivity 
disorder (ADHD). The results of a study by Chen et al.[25] 
showed that variability in the rate of mental retardation, 
ADHD, and autism among children in Taiwan depends 
on age, year of birth, period, and socioeconomic status. 
The relationship between age and the first diagnosis 
of mental retardation varies at different levels of 
urbanization and socioeconomic status. The results of the 
study by Namazzi et al.[26] showed that low birth weight 
and immediate and exclusive breastfeeding were not 
significantly associated with developmental neurological 
disorders. The results of the study by Nawaz et  al.[27] 
showed that high birth weight and preterm delivery 
were significantly associated with developmental and 
neurological disorders. According to the results, it can 
be said that since the studies have been performed on 

interactions of the child, and repetitive behaviors or 
other different behaviors. The validity and reliability of 
this questionnaire have been confirmed in a study by 
Gorji et al.[20] In this study, the reliability of the retest and 
alpha test was confirmed to be 0.79.

After completing the questionnaires, the data were coded 
and entered into the Statistical Package for the Social 
Sciences (SPSS) version 22 software and analyzed.

Ethical considerations
This study was conducted after the approval of the 
plan in the Student Research Committee of Isfahan 
University of Medical Sciences and receiving the code of 
ethics from the Vice Chancellor for Research of Isfahan 
University of Medical Sciences. Written consent was 
obtained from all participants. All study participants 
were assured that their information would be kept 
confidential.

Results

In the non‑autism group, mean maternal age 
was 30.80  ±  5.07  years, mean paternal age was 
36.12  ±  5.76  years, gestational age at delivery was 
37.60 ± 1.76 weeks, gestational age was 1.85 ± 4.18 years, 
and hospital stay was 3.52 ± 1.23 days. In the autism 
group, mean mothers’ age was 28.28 ± 5.07 years, mean 
fathers’ age was 32.48 ± 5.56 years, gestational age at 
delivery was 38.60  ±  1.73  weeks, gestational age was 
2.53 ± 3.44 years, and hospital stay was 2.84 ± 10.34 days.

The results of data analysis between the two groups 
using Mann–Whitney U test showed that there was a 
significant relationship between mother’s age at delivery, 
father’s age at delivery, gestational age at delivery, 
interval between pregnancies, and length of hospital 
stay (P ≤ 0.05) [Table 1].

Also, the results of data analysis with Chi‑squared 
test showed that there was a significant relationship 
between the two groups in terms of economic status, 
place of residence, multiple pregnancies, neonatal sex, 
and disease in infancy (P ≤ 0.05) [Table 2].

Discussion

The results show that there was a significant difference 
between the variables of mother’s age at delivery, father’s 

Table 1: Comparison of quantitative variables in two groups of children with autism and non‑autism
Variables Levine test Significance level t df P
Mother’s age at delivery 0.003 0.959 −2.482 98 0.015
Father’s age at delivery 0.015 0.902 −3.211 98 0.002
Gestational age at delivery 0.038 0.845 2.396 98 0.018
The interval between pregnancies 4.497 0.036 −1.665 98 0.099
Duration of hospitalization 2.355 0.492 1.845 98 0.001
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different groups of children and infants, the cultural, 
social, and economic level of individuals some of the 
factors that affect birth weight. Contradictory results can 

be justified. However, inconsistent with the results of 
the present study, a study of Soltani et al.[13] showed that 
developmental disorders in children aged 4–24 months 

Table  2: Evaluation and comparison of qualitative variables in two groups of children with autism and 
non‑autism
Variable Autism Non‑autism Chi‑squared test P
Mother’s education

Primary school 2 1 1.961 0.580
High school 4 7
Diploma 21 24
University 23 18

Father’s education
Primary school 5 8 2.102 0.452
High school 10 15
Diploma 20 16
University 13 11

Mother’s job
Housewife 40 29 1.279 0.734
Official 7 8
Free 1 0
Other 2 3

Father’s job
Official 10 12 2.441 0.295
Free 10 18
Manual worker 17 7
Unemployed 13 13

Economic situation
Good 8 8 5.974 0.05
Medium 29 38
Bad 13 4

Place of living
Personal 17 30 6.784 0.009
Rent 33 20

How many pregnancies
1 10 2 12.829 0.012
2 31 29
3 9 12
4 0 5
5 0 2

Gender of the baby
Boy 35 21 7.955 0.005
Girl 15 29

Method of childbirth
Natural childbirth 19 21 0.167 0.683
Cesarean section 21 29

Disease in pregnancy
Diabetes 2 3 3.420 0.331
Blood pressure 5 4
Hyperthyroidism ‑ hypothyroidism 0 3
No disease 43 40

Supplementation during  
pregnancy

Yes 44 47 1.099 0.295
No 6 3

Infantile disease
Yes 17 7 1.084 0.001
No 33 43
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were not significantly associated with mechanical 
ventilation, length of hospital stay, surfactant and 
betamethasone injections, and initial and final diagnosis 
of diseases. Also, there was no significant relationship 
with high‑risk delivery and advanced resuscitation in 
children with developmental disorders and healthy 
children.

Limitation and recommendation
This study investigated the factors of pregnancy and 
childbirth related to autism and did not examine the 
cultural, social, and medical factors of the parents. 
Several other factors such as folic acid supplementation, 
folic acid levels in early pregnancy, and inflammatory 
diseases in pregnancy were not considered.

Variable Autism Non‑autism Chi‑square test P
Mother’s education

Primary school 2 1 1.961 0.580
high school 4 7
Diploma 21 24
University 23 18

Father’s education
Primary school 5 8 2.102 0.452
High school 10 15
Diploma 20 16
University 13 11

Mother’s job
Housewife 40 29 1.279 0.734
Official 7 8
Free 1 0
Other 2 3

Father’s job
Official 10 12 2.441 0.295
Free 10 18
Manual worker 17 7
Unemployed 13 13

The economic
Good 8 8 5.974 0.05
Medium 29 38
Bad 13 4

Situation place of living
Personal 17 30 6.784 0.009
Rent 33 20

How many pregnancies
1 10 2 12.829 0.012
2 31 29
3 9 12
4 0 5
5 0 2

Gender of the baby
Boy 35 21 7.955 0.005
Girl 15 29

Method of childbirth
Natural childbirth 19 21 0.167 0.683
Cesarean section 21 29

Disease in pregnancy
Diabetes 2 3 3.420 0.331
Blood pressure 5 4
Hyperthyroidism ‑ hypothyroidism 0 3
No disease 43 40

Supplementation during pregnancy
Yes 44 47 1.099 0.295
No 6 3

Infantile disease
Yes 17 7 1.084 0.001
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Conclusion

According to the results of this study, a number of 
demographic variables and pregnancy and childbirth 
were significantly different between the two groups.
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