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Unlocking the Code: Exploring Autism Spectrum Traits among Medical Students
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ABSTRACT
Objective: To assess autistic spectrum disorder traits (based on language, social relatedness, sensory-motor
discrepancies, and circumscribed interests) prevalence among undergraduates, explore associations with
sociodemographic factors and blood group phenotypes, and investigate correlations with anthropometric
measures.

Study Design: Cross-sectional study.

Place and Duration of Study: This study was conducted at the Physiology Department, CMH Kharian Medical
College Kharian, Pakistan from January 2024 to April 2024.

Methods: A total of 527 undergraduate students were included in the study. Sociodemographic data, blood
group phenotypes (ABO and Rh) and anthropometric measures were collected. Autism spectrum disorder
traits were assessed using the Rapid Autism Diagnostic Screening (RAADS-14) scale.

Results: Females exhibited higher autism spectrum disorder trait prevalence (35.9%) than males (15.4%). A
positive correlation was found between height-to-waist ratio and autistic spectrum disorder traits (r = 0.103).
No significant associations were observed between autism spectrum disorder traits and area of residence,
blood group phenotypes, or body mass index categories.

Conclusion: Gender and height-to-waist ratio showed significant associations with autism spectrum disorder
traits, no significant links were found with blood group phenotypes.
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Spectrum Disorder (ASD), a complicated
neurodevelopmental disorder." The cause of ASD is
still unknown, which has led scientists to investigate
potential genetic and environmental variables.” In
recent years, interest has grown in understanding
the potential relationship between ASD and
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repetitive behaviors are hallmarks of Autism
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biological markers, such as blood group phenotypes,
offering novel avenues for exploration within this
domain.’

To assess ASD traits, the Rapid Autism Diagnostic
Screening (RAADS-14) scale, a validated tool
designed to quickly screen for autism-related traitsin
adults, has proven to be quite effective. The RAADS-
14 scale encompasses 14 items covering domains
such as social interaction, repetitive and restricted
behaviors, and communication, providing a
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comprehensive assessment of ASD traits within a
brief timeframe.’ By employing the RAADS-14 scale,
this study aims to provide a standardized measure of
ASD traits among medical students, facilitating
comparison with existing literature and enhancing
thereliability of findings.

Despite extensive research on ASD, much of the
focus has been on children, particularly boys, leaving
a significant gap in our understanding of ASD among
young adults, late-diagnosed individuals, and
females.” Moreover, within the Pakistani population,
there is a scarcity of data regarding ASD prevalence,
diagnosis, and associated factors.’ This knowledge
gap is particularly concerning given the potential for
late-diagnosed or undiagnosed ASD individuals to
experience challenges in academic, social, and
professional settings.” Thus, investigating ASD traits
among young adults, including medical students, can
provide crucial insights into the prevalence,
presentation, and associated factors of ASD within
this demographic. This contributes significantly to a
comprehensive understanding of ASD across diverse
populations and age groups.”

Medical students serve as a unique population for
studying ASD prevalence and its associations due to
their diverse backgrounds, intensive academic
demands, and exposure to various healthcare
disciplines.” Additionally, investigating the link
between ASD traits and blood group phenotypes
among medical scholars offers an intriguing
perspective, potentially elucidating underlying
genetic predispositions or biological mechanisms
contributing to ASD susceptibility. This could lead to
earlier diagnosis and personalized interventions,
ultimately improving health outcomes and quality of
life for individuals with ASD."

Furthermore, investigating the potential association
between ASD traits and blood group phenotypes
holds promise for uncovering underlying genetic
factors contributing to ASD propensity. Blood group
phenotypes represent genetically determined
variations in the surface antigens of red blood cells,
with several studies suggesting links between certain
blood group alleles and susceptibility to various
health conditions.” By examining whether specific
blood group phenotypes are more prevalent among
individuals exhibiting ASD traits, this study seeks to
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shed light on potential genetic makeup and genetic
factors that predispose individuals to ASD.

Moreover, investigating the association between
ASD traits and blood group phenotypes in medical
students may have broader implications for
personalized medicine and clinical practice.” If
certain blood group phenotypes are found to be
associated with ASD traits, this information could
potentially inform risk assessment strategies and
facilitate early intervention efforts for individuals at
higher genetic risk. Screening using the RAADS-14
scale, which is designed to identify ASD traits, could
be an effective tool for identifying individuals who
might benefit from further genetic testing and
personalized intervention plans. Additionally,
understanding the genetic factors contributing to
ASD susceptibility may pave the way for targeted
therapeutic approaches tailored to individuals'
specific genetic profiles, representing a significant
advancement in the field of neurodevelopmental
disorders.”

In summary, this study conducted among medical
students of CMH Kharian Medical College in Punjab,
Pakistan, aims to explore the prevalence of ASD traits
and investigate potential associations with blood
group phenotypes. Many individuals with milder
ASD traits or those who are high functioning may go
undiagnosed until laterin life, often during periods of
increased social and academic demands, such as
medical school. Given autism's hereditary nature
and early childhood onset, examining family
histories will provide context. Understanding these
associations could inform risk assessment, and early
interventions, and enhance support for medical
students, contributing to their well-being and
success.

Methods

The cross-sectional study was conducted at the
Physiology Department, CMH Kharian Medical
College Kharian, Pakistan from January 2024 to April
2024 using convenient sampling techniques. The
sample size of n=385 was calculated using the online
sample size calculator “Open Epi” keeping a 95%
confidence interval and 5% margin of error. The
study included a total of 527 medical students, aged
between 17 and 25 years, enrolled at CMH Kharian
Medical College Kharian, Pakistan. Students with a
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known history of chronic illnesses, endocrine
disorders, and/or chronic corticosteroid use for
conditions such as asthma were excluded from the
study based on the aforementioned factors affecting
measures of adiposity and body composition.
Students with a previous diagnosis of psychiatric
and/or neurodevelopmental conditions and/or a
history of taking medication for the aforementioned
conditions were also not included in the study.
Written informed consent was taken from all the
subjects before including them in the current
project. Approval of the Ethical Review Committee of
CMH Kharian Medical College was taken on dated:
04" January 2024 vide letter no: CKMC/IERB/AC-
00115.

The Rapid Autism Diagnostic Screening (RAADS-14)
scale was utilized to assess ASD traits among
participants. The RAADS-14 scale comprises 14 items
covering domains such as social interaction,
communication, and restricted and repetitive
behaviors. The items are graded on a Likert scale of
zero to three, with a greater score suggesting greater
ASD traits. Additionally, sociodemographic data
including age, gender, residence, and
anthropometric measures such as Height-to-waist
ratio (HWR) and body mass index (BMI) were taken.
Venous blood samples were collected from study
participants and processed to separate serum from
cellular components. ABO blood group phenotyping
was performed using the tube agglutination method,
where patient serum was mixed with known anti-A
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and anti-B monoclonal antibodies, and agglutination
reactions were observed to determine blood group
A, B, AB, or O. Rh blood group phenotyping was
conducted using the direct antiglobulin test (DAT)."
Quality control measures were implemented
throughout the procedures, and data were analyzed
to assess any associations between blood group
phenotypes and ASD traits or other variables. SPSS
version 26 was used to analyze data.

Descriptive statistics were used to summarize the
sociodemographic characteristics of the study
sample. Chi-square tests were conducted to examine
the association between ASD status and categorical
variables such as gender, area of residence, blood
groups, and BMI categories. Odds ratios (ORs) were
calculated to quantify the strength of the association
between ASD status and parameters grouped in
categories. P <0.05 was considered to be statistically
significant. Additionally, Pearson correlation was
performed to assess the relationship amongst age,
BMI, HWR, and RAADS-14 scores.

Results

Table-1 presents the sociodemographic data of the
study participants. The mean age of the subjects was
20.75 years (+SD = 1.62). Out of the total subjects,
194 (36.8%) were male and 333 (63.2%) were
female. Regarding area of residence, 115 (21.8%)
were from rural areas, 346 (65.7%) were from urban
areas, and 66 (12.5%) were from sub-urban areas.
Table-2 displays the association of ASD with gender,
area of residence, blood groups, and BMI categories.

Table-1: Sociodemographic Data of Study Participants

Age in years (Mean +SD)

20.75 + 1.62 (n = 527)

Gender

Male 194 (36.8%)
Female 333 (63.2%)
Area of Residence

Rural 115 (21.8%)
Urban 346 (65.7%)
Sub Urban 66 (12.5%)

Chi-square analysis revealed a significant association
between ASD status and gender (X’ = 11.04, P =
0.001), with a higher proportion of females (35.9%)
exhibiting ASD traits compared to males (15.4%).
However, there was a lack of associations of a
significant nature seen between ASD status and area

of residence, blood groups, or BMI.

Table-3 presents the correlation of age, BMI, and
height-to-waist ratio (HWR) with RAADS-14 scores.
Pearson correlation revealed a significant positive
correlation between HWR and RAADS-14 scores (r =
0.103, P < 0.01), indicating that individuals with
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Table-2: Association of autism spectrum disorder with Gender, Area of Residence, Blood Groups & body mass

index

Variable ASD Positive ASD Negative Chi-square X? P-value
Gender

Male 81 113 "
Female 189 144 11.04 0.001
Area of Residence

Rural 58 57

Urban 174 172 1.21 .545
Sub Urban 38 28

Blood Groups

A+ 58 64

A- 2 7

B+ 84 80

B- 8 8

AB+ 32 17 10.90 0.143
AB- 1 3

O+ 79 67

O- 6 11

BMI

Underweight 48 54

Normal 159 155

Overweight 45 33 2.20 0.531
Obesity 18 15

higher HWRs tended to have higher ASD trait scores.
However, correlational links between age or BMI and
RAADS-14 scores were not seen.

Overall, these findings highlight the prevalence of
ASD traits among undergraduate students and
provide insights into the sociodemographic and

Table-3: Correlation of Age, body mass index, and height to waist ratio with Rapid Autism Diagnostic Screening

scoring of the study participants

Variable Age (Years)
RAADS-14 Score 0.044

BMI (Kg/m?)
0.072

Height to waist ratio (HWR) P-value
0.103** 0.01

** pearson correlation ris significant between RAADS-14 score and HWR

anthropometric factors associated with ASD
susceptibility.

Discussion

The present study aimed to explore the prevalence
of Autism Spectrum Disorder (ASD) traits among
undergraduate medical students and investigate
potential associations with sociodemographic
factors, blood group phenotypes, and
anthropometric measures. The findings revealed a
significant association between gender and ASD
traits, with a higher proportion of females exhibiting
ASD traits compared to males. However, no
significant associations were observed between ASD
traits and area of residence, blood group
phenotypes, or body mass index (BMI). Additionally,
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a positive correlation was found between height-to-
waist ratio (HWR) and ASD traits, indicating that
individuals with higher HWRs tended to exhibit
higher ASD trait scores.

The observed gender difference in ASD traits aligns
with previous research demonstrating a higher
prevalence of ASD traits among females compared to
males in adulthood.” For example, a study by Hutson
found that females with ASD often exhibit different
symptom profiles and may be underrepresented in
clinical settings due to diagnostic overshadowing.”
Similarly, Marlborough et al. reported a higher
prevalence of ASD traits among females with fragile
X syndrome in a large community-based sample,
highlighting the importance of considering gender
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differences in ASD diagnosis and research.”’

Contrary to our findings, some studies have reported
no significant associations between blood group
phenotypes and ASD traits. For instance, a study by
Zhang et al. investigated the relationship between
parental ABO blood group phenotypes and ASD
diagnosis in a large population-based cohort but
found no evidence of an association.” Similarly, a
study by Miles et al. examined the association
between maternal Rh status and Rhimmunoglobulin
and autism but did not find a significant correlation.”
These conflicting results suggest that the
relationship between blood group phenotypes and
ASD traits may be influenced by various factors and
warrants further investigation in diverse
populations.

The positive correlation between HWR and ASD
traits observed in the current study contributes to
the increasing collection of literature concerning the
association between obesity-related measures and
ASD susceptibility. Previous research has shown that
individuals with ASD may have a higher prevalence of
obesity and related metabolic disorders compared to
neurotypical individuals. For example, a study by
Dhaliwal et al. found that children with ASD were
more likely to be obese compared to children
without ASD, highlighting the need for targeted
interventions to promote healthy lifestyles in this
population.” However, the underlying mechanisms
linking obesity-related measures to ASD traits
remain poorly understood and require further
elucidation.Reliance on self-report measures, such
as the RAADS-14 scale, may introduce bias and
inaccuracies in assessing ASD traits, as individuals
may underreport or misinterpret their symptoms
limiting the findings of our study. Furthermore, we
may not be able to generalize the findings of our
study as the study sample was drawn from a single
educationalinstitution.

Conclusion

In conclusion, the current research gives valuable
perspectives on the frequency of ASD traits among
undergraduate medical students and their
associations with gender, blood group phenotypes,
and anthropometric measures. The observed gender
difference in ASD traits underscores the importance
of considering gender-specific factors in ASD
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diagnosis and research. While no significant
associations were found between blood group
phenotypes and ASD traits, the positive correlation
between HWR and ASD traits highlights the potential
role of obesity-related measures in ASD
susceptibility.
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