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INTRODUCTION 

Autism is a behaviourally defined syndrome characterized 

by extensive deficits in social interaction, impaired verbal 

and nonverbal communication, and stereotyped patterns of 

interests and activities.1 The American Psychiatric 

Association associates’ autism with behavioural, 

developmental, neuropathological, and sensory 

abnormalities.2 Typically diagnosed between 2 to 10 years 

of age, with peak prevalence between 5 to 8 years, autism 

is part of a group of common developmental disorders 

known as autism spectrum disorders (ASD).3 The term 

"spectrum" signifies a wide range of disorders with 

varying severity across different domains.2 Autism, within 

the ASD umbrella, involves deficits in social and 

behavioural interactions as well as challenges in 

developing normal interpersonal relationships.4 Autism, 

first detailed by Kanner in 1943, is characterized by 

extreme loneliness and excessive shame from an early 

age.5 Core symptomatic domains of autistic disorders 

include deficits in communication, abnormal social 

interaction, and restrictive or repetitive interests and 
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ABSTRACT 

 

Background: Autism spectrum disorder (ASD) is a neurodevelopmental condition marked by challenges in social 

interaction, communication, and repetitive behaviors. The association between lipid profiles, particularly total 

cholesterol and triglycerides, and ASD in children is a growing focus in pediatric health research. This study aimed to 

assess the total cholesterol and triglycerides status in autistic spectrum disorder children.  

Methods: This cross-sectional study was conducted in the department of physiology, Bangabandhu Sheikh Mujib 

Medical University, Dhaka from March 2014 to January 2015 with 100 male children, half in a healthy control group 

(group A) and the other half diagnosed with autism spectrum disorder (group B). 

Results: In this study, no significant correlation was found between the groups for age (p=0.94) or BMI (p=0.29). The 

mean (±SE) serum total cholesterol levels were 146±1.70 mg/dl in group A and 145.00±3.77 mg/dl in group B, showing 

no significant difference between the two groups (p=0.885). But, the mean (±SE) serum triglyceride levels were 

86.14±3.28 mg/dl in group A and 107.74±7.91 mg/dl in group B, with significantly higher levels compared to group A 

(p<0.01).  

Conclusions: Although there is no significant difference in serum total cholesterol levels between healthy children and 

those with autistic spectrum disorder, there is a significant difference in serum triglyceride levels. Therefore, further 

studies are needed to provide a clearer understanding of the lipid profile comparison.  
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behaviors.6 Regarded as a metabolic disorder affecting the 

central nervous system (CNS), autism is associated with 

various metabolic defects, such as mitochondrial 

dysfunctions, phenylketonuria, creatine deficiency, and 

inborn errors of cholesterol biosynthesis.1,7 Metabolic 

abnormalities in ASD involve alterations in the 

tricarboxylic acid (TCA) cycle, energy production, 

ammonia detoxification, and abnormal cholesterol 

metabolism.7 Abnormalities in mitochondrial fatty acid 

beta-oxidation have been noted in autism.8 Some studies 

report that around 19% of individuals with ASD exhibit 

total cholesterol levels lower than 100 mg/dl, potentially 

linked to a deficiency of 7-dehydrocholesterol reductase 

(DHCR7), a crucial enzyme in the final step of cholesterol 

synthesis. This deficiency is attributed to reduced 

production rather than excessive breakdown.8 A recent 

study by Kim et al compared the complete lipid profiles of 

children diagnosed with autism to those of healthy, well-

matched controls.9 Autism spectrum disorders involve 

complex interactions of nutritional and environmental 

factors.10 Meguid et al observed significantly lower levels 

of both forms of vitamin D (25-hydroxy cholecalciferol 

and 1, 25-dihydroxycholecalciferol) and serum calcium in 

children with ASD.11 The active form of vitamin D (1, 25-

dihydroxycholecalciferol) facilitates calcium absorption. 

Deficiency of this vitamin in autism leads to calcium 

deficiency, contributing to oxidative stress as increased 

intracellular calcium stimulates mitochondrial oxygen 

radicals.12,13 Calcium is crucial for activating essential 

enzymes in energy-producing pathways, including α-

ketoglutarate dehydrogenase, isocitrate dehydrogenase, 

and pyruvate dehydrogenase.14 Lozoff et al state that iron 

deficiency early in life may cause permanent damage to 

nervous system development and function, leading to 

impaired cognition, diminished learning capacity, 

attention deficit, and neuromotor dysfunction.15 Moreover, 

besides biochemical factors iron plays a crucial role in the 

early stages of brain development and function.16 The 

objective of this study was to assess the total cholesterol 

and triglycerides status in autistic spectrum disorder 

children.  

METHODS 

This cross-sectional study, conducted at the department of 

physiology, Bangabandhu Sheikh Mujib Medical 

University, Dhaka from March 2014 to January 2015, 

involved 100 randomly selected male children. The 

participants were divided into two groups: 50 in a healthy 

control group (group A) and 50 diagnosed with autistic 

spectrum disorder (group B). The study protocol received 

approval from the institutional review board at BSMMU, 

Dhaka, Bangladesh. Autistic children were selected from 

the parents’ forum (DOHS, Mohakhali), while the control 

group comprised typically developing children from 

schools. Inclusion criteria ensured a homogeneous group 

of autistic male children aged 3-8 years with a confirmed 

diagnosis by a pediatric neurologist. Healthy controls were 

matched to ASD patients in age, height, weight, BMI, and 

sex. Rigorous exclusion criteria, including epilepsy, 

Turner syndrome, Down syndrome, and medication use, 

were applied to eliminate potential confounding factors, 

ensuring internal validity and the clarity of study findings. 

The diagnosis of ASD was made by a pediatric 

neurologist, ensuring the accuracy of the condition. 

Control subjects were meticulously chosen to match ASD 

patients in age, height, weight, BMI, and sex, enhancing 

the validity of the comparison between the two groups. A 

thorough physical examination was conducted, capturing 

anthropometric measurements for height and weight. 

Furthermore, venous blood samples (5 ml) were collected 

from the antecubital vein to analyze serum levels of 

magnesium and calcium, performed at the department of 

biochemistry at BSMMU. Statistical analysis, employing 

statistical package for the social sciences (SPSS) for 

Windows version 16.0, included independent sample 't-

tests and 'Z' proportion tests as applicable, with a 

significance level set at p value <0.05. 

RESULTS 

In this study, the mean±SE age for group A and group B 

participants were 6.02±0.21 and 16.90±0.73 years, 

respectively. No significant correlation was found between 

the groups for age (p=0.94). Similarly, the mean ±SE BMI 

for group A and group B participants were 5.93±0.22 and 

17.25±0.14 kg/m2, respectively, with no significant 

correlation between the groups (p=0.29). In this study, the 

mean±SE Ca++ levels for group A and group B participants 

were 9.32±0.06 and 8.86±0.05 mg/dl, respectively, 

showing a significant correlation between the groups 

(p<0.001). Similarly, the mean±SE Mg++ levels for group 

A and group B participants were 2.13±0.02 and 1.90±0.03 

mg/dl, respectively, with a significant correlation between 

the groups (p<0.001).  

The mean (±SE) serum total cholesterol levels were 

146±1.70 mg/dl in group A and 145.00±3.77 mg/dl in 

group B, showing no significant difference between the 

two groups (p=0.885). However, the mean (±SE) serum 

triglyceride levels were 86.14±3.28 mg/dl in group A and 

107.74±7.91 mg/dl in group B, with significantly higher 

levels compared to group A (p<0.01).  

Table 1: Age and BMI of participants. 

Group A (n=50) Group B (n=50) P value 

Mean±SE age in (year) 

6.02±0.21 16.90±0.73 0.94 

Mean±SE age (kg/m2) 

5.93±0.22 17.25±0.14 0.29 

 Table 2: S. calcium and magnesium levels. 

Group A (n=50) Group B (n=50) P value 

Mean±SD Ca++ (mg/dl) 

9.32±0.06 9.32±0.06 9.32±.06 

Mean±SD Mg++ (mg/dl) 

2.13±0.02 2.13±0.02 2.13±0.02 
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Table 3: T. cholesterol triglyceride status. 

Group A (n=50) Group B (n=50) P value 

Mean±SD total cholesterol (mg/dl) 

146.16±1.70  145.00±4.34  0.885 

Mean±SD triglyceride (mg/dl) 

86.14±3.28  107.74±7.91  0.007 

DISCUSSION 

This study aimed to assess the total cholesterol and 

triglycerides status in autistic spectrum disorder children. 

In this study, the mean values of all biochemical variables 

in normal children fell within physiological limits, 

aligning closely with findings reported by various 

researchers.17,18 Both the control and case groups were 

comparable, with no significant differences in 

confounding variables such as age, height, weight, and 

BMI between the two groups. The mean values of 

magnesium and calcium were below the lower limit of the 

normal range. In the present study, serum total cholesterol 

was not significantly higher in the study group compared 

to the control group. Similar findings were observed in 

other studies as well.9,19 However, in some studies, serum 

total cholesterol was reported to be significantly higher in 

autistic children, while in another study, it was 

lower.17,20,21 Furthermore, the serum total cholesterol level 

was found to be high in only 6% of autistic children (study 

group) and 0% in apparently healthy children (control 

group), which was not statistically significant. There were 

no similar data available for comparison. In our study, 

serum triglyceride levels were significantly higher in the 

study group than in the control group. Similar findings 

were observed in other studies as well.9,17 Additionally, 

serum triglyceride levels were found to be abnormally high 

in 38% of children in the study group and in 6% of children 

in the control group, which was statistically significant. 

Similarly, elevated serum triglyceride levels were also 

reported by Kim et al in 11% of autistic children.9 In this 

present study, serum magnesium was significantly lower 

in the study group than in the control group. Almost similar 

findings were observed by Strambi et al.18 Additionally, 

the serum magnesium level was found to be abnormally 

low in 52% of children in the study group and in 4% of 

children in the control group, which was statistically 

significant. Similarly, Kozielec and Hermelin observed 

that 33.6% of autistic children had magnesium deficiency. 

In this present study, serum calcium was significantly 

lower in the study group than in the control group. Almost 

similar findings were observed by Ansary et al and Sun et 

al.13,22  

Additionally, the serum calcium level was found to be 

abnormally low in 74% of children in the study group and 

in 6% of children in the control group, which was 

statistically significant. Similarly, Yasuda et al observed 

that 5.8% of autistic children had calcium deficiency.23 All 

the findings of this current study may be helpful in further 

similar studies. 

Limitations 

This study was constrained by its single-center design and 

relatively small sample size. Furthermore, the study 

duration was short. As a result, the findings may not 

precisely capture the broader scenario across the entire 

country.  

CONCLUSION 

While the research indicates a lack of noteworthy 

distinctions in serum total cholesterol levels between 

typically developing children and those diagnosed with 

autistic spectrum disorder, a notable dissimilarity in serum 

triglyceride levels has been observed. This underscores the 

importance of delving deeper into the lipid profiles of 

individuals with autism, seeking a comprehensive 

comprehension of the nuanced metabolic aspects 

associated with the disorder. The identified divergence in 

triglyceride levels prompts a call for additional 

investigations, aiming to unravel the intricacies of lipid 

metabolism in the context of autism. Such endeavors hold 

the potential to advance our knowledge and contribute to 

tailored interventions for individuals on the autistic 

spectrum.  
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