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Abstract

Background and Objectives: Low birth weight (LBW) is associated with an
increased risk of autism spectrum disorders (ASD). However, limited research
is conducted on the relationship between LBW and the severity levels of ASD.
Therefore, the present study aimed to evaluate the association between LBW
and the severity of ASD in Hamadan Province, Iran.

Materials and Methods: The current study was conducted on 198 participants
whose data were extracted from ASD research registry in Hamadan, Iran.
Statistical analyses were performed using SPSS software (version 26).

Results: The majority of the participants were boys (73.7%) and aged between
two and five years (51.5%). Of these, 72 (36.4%) children had mild ASD, 60
(30.3%) children had moderate ASD, and 66 (33.3%) children had severe ASD.
Adjusted ordinal logistic regression analysis indicated that the odds of severe
ASD in children with LBW were 2.33 times higher compared to children with a
birth weight above 2,500 g (P=0.018). Additionally, for every one-year increase
in maternal age, the odds of severe ASD decreased significantly by 6%
(OR=0.94, P=0.012).

Conclusion: This study demonstrated that for each one-year increase in
maternal age at the time of birth, the odds of severe ASD compared to mild
and moderate ASD decreased significantly by 6% (OR=0.94, P=0.012).
Furthermore, the odds of severe ASD compared to mild and moderate ASD
were 2.33 times higher in children with LBW compared to those with a birth
weight over 2,500 g.
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Extended Abstract

Background and Objective

Autism  Spectrum Disorder (ASD) is a
neurodevelopmental condition characterized
by  challenges in  social interaction,
communication, and adaptive skills, typically
manifesting before the age of three. Classified
under the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5), ASD is categorized
into three levels: mild (Level 1, requiring
support), moderate (Level 2, requiring
substantial support), and severe (Level 3,
requiring very substantial support). Globally, the
prevalence of ASD is rising, with estimates
indicating 1in 44 children affected in the United
States and 2.95 per 10,000 in Iran. Boys are
disproportionately affected, with a male-to-
female ratio of 2.4:1. While the etiology of ASD
remains partially understood, a combination of
genetic and environmental factors is implicated.
Genetic predisposition is evident, with
recurrence rates of 5-20% in siblings of affected
children, dropping to 1.2% without prior family
history. Various environmental factors, such as
parental age, maternal health, and prenatal
conditions, play a role in the risk of developing
ASD. Among these factors, low birth weight
(LBW) - defined as a birth weight below 2,500 g -
has consistently been linked to an increased risk
of ASD in meta-analyses and systematic reviews.
Research has shown that LBW, preterm birth,
and being small for gestational age are
associated with higher rates of developing ASD.
However, the impact of LBW on the levels of
ASD has not been thoroughly explored. This gap
in knowledge highlights the importance of
investigating whether LBW not only increases
the likelihood of developing ASD but also
influences the level of impairment. Early
detection of ASD is crucial, as prompt
interventions can improve cognitive, language,
and  social-emotional  skills,  ultimately
enhancing quality of life. Therefore, the current
study aims to examine the relationship between
LBW and the levels of ASD using data from the
autism registry system in Hamadan Province,
Iran.

The primary objective of this study was to
evaluate the relationship between LBW and
levels of ASD (mild, moderate, and severe)
among children registered in the Hamadan
Province autism registry. Secondary objectives
included exploring the influence of maternal
age, child gender, child age at diagnosis, and the
number of previous maternal pregnancies on
levels of ASD.

Materials and Methods

This cross-sectional study adhered to the
STROBE reporting guidelines and was approved
by the Ethics Committee of Hamadan University
of Medical Sciences (IR UMSHA.REC.1403.868).

Data were extracted from the autism registry
system established in 2023 at Hamadan
University of Medical Sciences, which includes
children aged 2-18 years diagnosed with ASD
based on DSM-5 criteria and the Autism
Diagnostic Interview-Revised (ADI-R),
confirmed by a psychiatrist. By January 2025, the
registry included 198 children. Inclusion criteria
encompassed singleton births with complete
data on gender, birth weight, levels of ASD,
maternal smoking status, number of previous
pregnancies, age at ASD diagnosis, and maternal
age on the child’s birth. Parental consent was
obtained for participation.

This study wused descriptive statistics to
summarize  quantitative and  qualitative
variables, with one-way ANOVA and the Chi-
square test employed to assess associations with
levels of ASD. Ordinal logistic regression
models were used to examine the relationship
between LBW and levels of ASD, controlling for
confounders such as maternal age, child gender,
age at diagnosis, and number of previous
pregnancies. Odds ratios with 95% confidence
intervals were reported, and a P-value of less
than 0.05 was considered statistically significant.
The analyses were conducted using SPSS
(version 26).

Results

Of the198 children with ASD, 73.7% were boys,
and 51.5% were diagnosed between the ages of
2 and 5 years. The levels of ASD revealed that
36.4% (n=72) of the participants were diagnosed
with mild ASD, 30.3% (n=60) with moderate ASD,
and 33.3% (n=66) with severe ASD. Notably,
24.2% (n=48) had LBW (<2,500 g). Moreover, no
mothers reported smoking during pregnancy. A
significant association was found between LBW
and levels of ASD (P=0.006), with 37.9% of
children with severe ASD had LBW compared to
18.3% (moderate) and 16.7% (mild). Maternal age
also showed asignificant relationship with levels
of ASD (P=0.023), with younger mothers more
likely to have children with severe ASD (mean
age 27.74 years) compared to mild ASD (mean
age of 30.47 years). Adjusted ordinal logistic
regression revealed that children with LBW had
a 2.33-fold higher odds of severe ASD compared
to those with birth weights of >2,500 g (OR=2.33,
95% Cl:1.23-4.39, P=0.018). For each one-year
increase in maternal age, the odds of severe ASD
decreased by 6% (OR=0.94, 95% Cl:0.90-0.99,
P=0.012). No significant associations were
observed between levels of ASD and child
gender (P=0.141), age at diagnosis (P=0.914), or
number of previous pregnancies (P=0.998).
Crude regression results aligned with adjusted
findings, reinforcing the robustness of the
associations.

Discussion
Findings of the present study revealed a
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significant association between LBW and levels
of ASD, showing that LBW increases the odds of
severe ASD by 2.33 times compared to milder
forms. This finding is consistent with previous
research, such as Lampi et al. (2012), who noted
stronger links between LBW and severe ASD
subtypes. Additionally, a negative correlation
was found between maternal age and severe
ASD, indicating a 6% reduction in risk for each
additional year of maternal age. This contrasts
with earlier studies that suggested older
maternal age increases ASD risk, implying that
younger maternal age may be a risk factor for
more severe ASD. Possible mechanisms include
intrauterine stress exposure and compromised
fetal development. However, limitations such as

a lack of control group and small sample size
necessitate further research, ideally through
larger cohort studies, to validate these findings.

Conclusion

This study underscores a significant association
between LBW and increased odds of severe ASD
(OR=2.33, P=0.018), alongside a protective effect
of older maternal age (6% reduction per year,
OR=0.94, P=0.012). These findings advocate for
targeted ASD screening in children with LBW to
facilitate early intervention. Future research
should incorporate control groups, larger
samples, and additional confounders to validate
and expand these results.
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