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Abstract
Article History: Background and Objectives: This study explored the association between
Received: 24 September 2023 breastfeeding vs. infant formula and the risk of autism spectrum disorder (ASD),
Revised: 30 November 2023 considering parental education and employment as conferring variables.
Accepted: 03 December 2023 Materials and Methods: This case-control study was performed on 35 ASD children

ePublished: 19 March 2024 aged 6-12 years and 70 healthy children matched in terms of age and gender. Age,

gender, postnatal nutrition, parental employment, and parental education were
recorded with parental cooperation.

Results: There was a statistically significant difference (P=0.005) between the two
groups regarding the type of postnatal milk type. Consumption of infant formula alone
or combined with breast milk and maternal employment, especially in governmental
occupation, were associated with the risk of ASD incidence.

Conclusion: This study provides further evidence of the possible protective effect of
exclusive breastfeeding against ASD. In addition, child-mother physical distance due
to maternal employment seemed to play a considerable role in the risk of ASD
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Extended Abstract

Background and Objective

Autism  spectrum  disorder (ASD) is a
neurodevelopmental disorder characterized by
deficits in social communication and restricted
repetitive patterns of behaviors, interests, or
activities that affect the psychosocial abilities and
functions of infants and children. Children with
ASD are suboptimally breastfed, compared to their
typically developing siblings. Studies have shown a
58% decrease in the risk of ASD with ever
breastfeeding (BF) and a 76% decrease in the risk
with exclusive BF. According to a dose-response
meta-analysis, BF for six months was associated
with a 54% decrease in the risk of ASD incidence,
highlighting the importance of BF in protecting
against ASD. The impact of possible confounding
factors, such as parental education level, maternal
employment, and socioeconomic factors on the
correlation between BF and ASD has also been
studied with  conflicting  results.  Several
observational studies have reported that the
cognitive advantage of BF persists even after
adjustment for different variables. However, some
researchers have proposed that this association may
be affected by confounding factors, such as parental
education level and socioeconomic factors.
Therefore, this study aimed to explore the
association between BF and the risk of ASD,
considering the most probable conferring variables,
including parental education and employment.

Materials and Methods

This case-control study was conducted from
February 2021 to May 2022 in Gorgan City in the
northeast of Iran. In total, 35 children with a definite
diagnosis of ASD by a psychiatrist based on DSM-V
criteria aged 6-12 years and 70 healthy children
matched in age and gender were included in this
study. Demographic information, including age,
gender, postnatal nutrition, parental employment,
and level of education of parents, was recorded
with parental cooperation. Informed written
consent was obtained from the parents of children
to participate in the study. This study was performed
after approval by the Ethics Committee of Golestan
University of Medical Sciences, (ethics code:
IR.GOUMS.REC.1398.308) Gorgan, Iran. All
methods were performed following the relevant
guidelines and regulations.

Results

This study included 105 children, 35 of whom had
autism (10 females and 25 males), and 70 were
healthy (20 females and 50 males) of the same
gender and age. The mean age of autistic and
healthy children was 118.7 + 19.7 and 114.5 =
19.7 months, respectively (P=0.27). There was a
statistically ~ significant  difference  (P=0.005)
between healthy and ASD children regarding the
type of nutrition following birth (breast milk, infant
formula, or both). The consumption of infant
formula alone or combined with breast milk was
associated with a significant increase in the risk of
developing autism. There was no statistically

significant difference (P=0.2) between the two
groups regarding the type of employment of the
father (governmental or freelance occupation).
However, there was a statistically significant
difference between healthy and autistic children
regarding maternal employment (P=0.001). In
logistic regression analysis, maternal employment
was associated with a 4.06-fold increase in the risk
of developing autism in the child (OR= 5.06, 95%
Cl: 2.01- 12.76; P=0.001). Significant results were
observed even after adjustment for milk type. When
categorizing maternal employment as government
or freelance, only OR for those working in
government occupation was significant. Parental
education was divided into four categories. There
was no statistically significant difference between
the two groups regarding the education level of the
mother, but that of the father was significantly
different between the groups. Due to the significant
effect of the education of the father, multivariable
logistic regression was used to adjust its effect on
milk type. The obtained odds ratios for milk type
were still significant in the multivariable model.

Discussion

In this case-control study, infant formula and
maternal employment were associated with an
increased risk of developing ASD. This may
provide further evidence of the protective effect of
exclusive  breastfeeding and  parent-child
communication and care of the child against ASD.
The multivariable regression model showed that
governmental occupation during child growth was
a risk factor for ASD, while freelance jobs were
not. The first probably produces more stress and
leaves less free time for the mother to care for the
child, which may lead to mother-child emotional
communication. It was found that a lack of BF is
associated with ASD, as shown in another study.
However, some researchers believe that this
association is not causal. It is unclear whether lack
of BF is a cause of ASD incidence or whether non-
diagnosed ASD infants have problems with BF due
to their disease. Evidence shows that infants later
diagnosed with ASD suffer from unusual feeding
behaviors, such as robust and painful breast
sucking even if they are not hungry, which drives
mothers to discontinue breastfeeding early.
Similarly, a study showed that difficulty in
postpartum feeding was significantly associated
with ASD.

Given that maternal employment, as a factor in the
emotional distance between child and mother, is
a risk factor for autism, it is likely that beyond the
physiological role of natural compounds of breast
milk, the emotional connection and physical
contact between mother and child play more
prominent roles against the development of ASD.
In the multivariate logistic regression, when
controlling for milk type, it was found that
maternal employment in the government was
associated with ASD, while freelance jobs were
not. It is suggested that a more stressful work
environment and lower time flexibility for caring
for the kids in the government occupation may
play a crucial role.
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Conclusion

Future research may help determine whether
advising pregnant women to breastfeed their infants
exclusively would decrease the incidence of ASD,
particularly for those with a higher risk for ASD,
such as those with a family history of ASD. It should
also be considered that the causal relationship
between powdered milk and the incidence of ASD

may be completely different from what is thought.
That is, unknown factors may cause these children
to have less desire to consume breast milk from
birth. In this study, more ADS children were
unavailable to increase the sample size. This
limitation was solved to some extent by doubling
the number of controls. Nevertheless, further
studies with higher sample sizes are suggested.
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