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Abstract
Background: This study aimed to evaluate the GIT manifestation in Autistic children and relate it to the degree of
autism to demonstrate the possible connection between celiac disease and autism. An observational cross-sectional
study with analytic component was carried out on 114 children with autism spectrum disorder above 3 years who
visited to Phoniatric Unit, Mansoura University Hospitals and were separated into three groups according to DSM-V
each of them contained 38 children, group I (children with level I ASD), group II (children with level II ASD), and group
III (children with level III ASD).
Results: Fifty percent of ASD children in the studied groups showed at least one GIT symptom. Constipation was the
most common symptom. The existence of gastrointestinal signs was shown to have a substantial link with the severity
of autism. None of the youngsters had celiac disease.
Conclusion: Gastrointestinal issues are frequent in ASD children and may lead to ASD behavioral symptoms. It is possible that children with more severe autism are more prone to suffer from gastrointestinal issues, and the other way
around. This research found no evidence to demonstrate a connection between autism spectrum disorder and celiac
illness.
Keywords: Autism spectrum disorder, Celiac disease, Gastrointestinal dysregulation
Background
Autistic people have a number of medical complications.
Because of their documented incidence and association
with the severity of core autism-related behavioral problems, gastrointestinal (GI) disorders are of special concern [1].
It is now clear that gastrointestinal (GI) problems are
common in many children with ASD. An approximated
50% or more of these youngsters are impacted, with signs
4 times more common than in children without ASD.
Chronic constipation, diarrhea, and stomach discomfort
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are the most often reported symptoms. Furthermore,
GI microbial dysbiosis, defined as an imbalance in the
organisms that comprise the gut microbiota, has been
reported in many investigations of children with ASD [2].
Clinical manifestations of digestive system disorders in
children with ASD may vary from children with average
progress, and diagnosing a GI issue in children may be
more challenging and time-consuming. The incidence
of GI tract signs varied from 9 to 84% in children with
ASD, whereas it ranged from 9 to 37% in children without ASD [3–5]. Because of basic ASD symptoms such as
difficulty in verbal and nonverbal communication and a
changed sense of pain, subjective symptoms such as pain,
discomfort, heartburn, or nausea are difficult to detect
and understand.
The connection of ASD with a high incidence of GI
symptoms has prompted a thorough investigation of the
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ASD gut microbiome [6]. In recent times, there has been
a surge of interest in the function of gut bacteria in brain
progress and behavior, particularly in the formation of
brain circuitries that govern learning, emotion, and social
behavior. Autism spectrum disorder is one neurodevelopmental condition that exhibits this relationship, with a
growing number of GI issues and changed gut microbiota
composition (ASD). Furthermore, children with ASD
have altered gut microbial composition, with decreased
gut bacterial variety and underestimation of potentially
helpful bacteria such as Bifidobacterium, Prevotella, and
Desulfovibrio, as well as a decrease in short-chain fatty
acids. These results suggest that the gut-brain axis may
play a role in ASD [7].
Celiac disease (CD) is classically defined as an immunemediated chronic enteropathy in the small intestine,
which is usually caused by gluten ingestion from wheat,
rye and bar-ley in patients whom are genetically predisposed, CD is considered as a multisystem disorder, often
presented by extra-intestinal manifestations and could
affect any organ or body system, including the nervous
system [8].
It is suggested that CD might be involved in ASD
pathogenesis. This is based on the leaky-gut hypothesis
[9]. The association between ASD and CD is still a matter of debate. Some studies reported no evidence for the
existence of an ASD-CD link, whereas others suggested
a possible connection, or a higher prevalence of CD in
ASD children than in general pediatric population. While
the etiology and pathogenesis of ASD are still unknown,
there is evidence that a substantial number of ASD children display an increased immune reactivity against
gluten [10]. So, the aim of this study was to evaluate the
GIT manifestation in autistic children and relate it to the
degree of autism to demonstrate the possible connection
between celiac disease and ASD.

Methods
The authors run an observational cross-sectional study
with analytic components to evaluate the prevalence of
gastrointestinal manifestation and celiac disease among
children with autism spectrum disorder and evaluate the
correlation between autism and the GIT symptoms.
The participants were 114 children with ASD above
3 years who went to the outpatient clinic at the Phoniatric Unit, Mansoura University Hospitals. They were
separated into three groups according to DSM-V (group I
(level I ASD), group II (level II ASD), and group III (level
III ASD)). Each group consisted of 38 children. Children
with known neurological, psychiatric, immunological
disorders, or delayed language development due to other
causes than ASD were excluded from the study.
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The 4th Arabic edition of the Preschool Language Scale
and the Stanford Binnet Intelligence Scale Arabic version
were used to evaluate each child’s ability to communicate in both English and Arabic [11]. The authors performed the Child Autistic Rating Scale “CARS” [12] for
the ASD children to categorize them into their degrees
of severity. A symptomatology checklist was constructed
to determine if or whether there are any GIT symptoms
and other common chronic symptoms suggestive of
celiac disease among children with ASD. Anxiety, bloating, diarrhea, and constipation, as well as vomiting, sensitivity to food, trouble swallowing and blood in the stool
are all signs of irritable bowel syndrome (IBS) [13], some
of the most common symptoms of celiac disease include
growth and weight loss; constipation; vomiting; abdominal bloating; and fatigue and irritability [14].
Laboratory detection of tissue transglutaminase (IgA
and IgG) and serum IgA were done only for cases having multiple chronic gastrointestinal manifestations suggestive of celiac disease. The centrifuged blood samples
were kept at − 20 °C until they were needed. Turbidimetric immunoquantification was used to rule out people
with an IgA deficiency (COBAS MIRA, Roche Diagnostic
Systems). ELISA was used to determine the presence of
anti-transglutaminase antibodies of both IgA and G types
(IgA-tTG and IgG-tTG). The manufacturer’s instructions
state that the typical range has a maximum of 20 arbitrary units. This is the highest limit of that range. Gastrointestinal endoscopy was performed on all individuals
who had anti-transglutaminase test results above normal.
Finally, endoscopy was only performed on patients
with numerous chronic gastrointestinal symptoms that
were consistent with celiac disease and positive laboratory findings. All patients having endoscopy were fasted
for 6 h and sedated with general anesthesia or midazolam and fentanyl, depending on the physician’s option.
All endoscopic treatments were carried out by a skilled
endoscopist using high-resolution endoscopes (GIF 160,
Olympus Corporation, Tokyo, Japan). Biopsies taken
using cold forceps from the duodenal bulb and distal
duodenum at least five times. Formalin-fixed, paraffinembedded, 5-mm-thick sections, and hematoxylin-andeosin-stained biopsy samples were sent to a pediatric
gastroenterologist, who used the Marsh categorization
system to determine whether or not the samples included
CD diagnostic features.

Results
Descriptive and comparative analysis
Comparative and descriptive analysis of study groups

None of the comparisons yielded statistically significant
results in age and gender between all studied groups.
However, male predominance was apparent in all three
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levels of ASD. There was a significant decrease in language age and IQ, with a significant increase in CARS
scores associated with ASD severity (Table 1).
Comparative and descriptive examination
of the symptomatology

Descriptive and comparative analysis of recurrent symptoms Regarding the presence of the recurrent symptoms asked in the questionnaire in the whole study population, it was found that 50% of the total population was
suffering from at least one recurrent symptom, while
multiple symptoms were observed at about Twenty-nine
percent of the whole population. Also, recurrent constipation was the most prevalent recurrent sign with a percentage of 33%, followed by bloating with a percentage
of 26%, while the minor recurrent symptom was blood
in stool with a percentage of 2%. One symptom was not
reported, which is blood in vomitus (Table 2).
When compared between the three studied groups, the
highest number of cases suffering from recurrent GIT
symptoms were of level III ASD while the lowest number was of level I ASD. Also, constipation was the most
common symptom, with the highest percentage in level
III ASD with the smallest proportion in level I. Concerning diarrhea, only reported cases were found in group
III. Significant statistical differences between the groups
were also shown as painful stool as no reported cases
were found in group I; however, the highest percentage
was found in group III. Lastly, vomiting was statistically
significant as only reported cases were found in group III
(Tables 3 and 4).
Chronic symptom descriptive and comparative analysis Regarding the presence of the chronic symptoms
asked in the questionnaire in the whole study population, it was found that 36% of the total population was
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Table 2 The percentage of each of the recurrent symptoms in
the whole population of the study
Presence of

All
patients (n
= 114)

Recurrent symptoms

50% (57)

Multiple recurrent symptoms

29% (33)

Abdominal pain

5% (6)

Bloating

26% (30)

Diarrhea

7% (8)

Constipation

33% (38)

Pain with stool

12% (14)

Vomiting

4% (5)

Food sensitivity

3% (3)

Difficult swallowing

3% (3)

Blood in stool

2% (2)

Blood in vomitus

0%

Data are expressed as percentage (number)

suffering from at least one recurrent symptom, while
multiple symptoms were observed at about 12% of the
whole population. Also, chronic irritability was the most
common chronic symptom with a percentage of 23%, followed by chronic bloating with a percentage of 11% and
constipation with 10%, while the minor chronic symptoms were diarrhea with or without blood and abdominal pain with a percentage of 1%. It was found that 14
children had multiple chronic symptoms; none of them
was in the group, only four children with a percentage of
10.5% in group II and I while the majority of them was
in group III (10 children) with a percentage of 26.3%.
Between groups I and III, there was a statistically significant difference (P value = 0.001) (Tables 5, 6, 7, and 8).
Out of the 14 children with multiple chronic symptoms,
only 2 children from group III were positive for lab

Table 1 Demographic data analysis, both descriptive and comparative, CARS, IQ, and language age in study groups
Variables

Level I ASD (n = 38)

Level II ASD (n = 38)

Level III ASD (n = 38)

P value

Age (month)

62.4 ± 18 months

70.8 ± 25.2 months

60 ± 24 months

0.071

Gender

Male
Female

CARS
IQ
Language age (month)

71% (27)

71% (27)

12

29% (11)

32% (12)

29% (11)

30.2 ± 0.7

33.9 ± 1.1

40.7 ± 3.1

˂ 0.00011

21.9 ± 7.1

14.4 ± 3.5

8.3 ± 1.9

˂ 0.00011

77.1 ± 8.7

Data are expressed as mean ± SD or percentage (number)
1

P value was generated by Kruskal–Wallis one-way test

2

P value was generated by Cramer’s V chi-square test

P-value is significant when < 0.05

68% (26)

58.4 ± 6.5

48.4 ± 82

˂ 0.00011
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Table 3 Description and comparison of the recurrent symptoms among the three groups of the study
Presence of

Level I ASD (n = 38)

Level II ASD (n = 38)

Level III ASD (n = 38)

P value

Recurrent symptoms

24% (9)

40% (15)

87% (33)

˂ 0.0001

Multiple recurrent symptoms

0%

21% (8)

66% (25)

˂ 0.0001

Abdominal pain

3% (1)

0%

13% (5)

0.07

Bloating

11% (4)

29% (11)

40% (15)

0.06

Diarrhea

0%

0%

21% (8)

˂ 0.0001

Constipation

11% (4)

26% (10)

63% (24)

˂ 0.0001

Pain with stool

0%

11% (4)

26% (10)

0.002

Vomiting

0%

0%

13% (5)

0.010

Food sensitivity

0%

0%

8% (3)

0.11

Difficult swallowing

0%

0%

8% (3)

0.11

Blood in stool

0%

0%

5% (2)

0.33

Blood in vomitus

0%

0%

0%

–

Data are expressed as a percentage (number)
The P value was generated by Cramer’s V chi-square test
P value is significant when < 0.05

Table 4 Post hoc analysis of the incidence of recurrent
symptoms in the groups of the study

Table 5 The percentage of each of the chronic symptoms in the
whole population of the study

Presence of

P1

P2

P3

Presence of

Recurrent symptoms

0.22

˂ 0.0001

˂ 0.0001

Multiple recurrent symptoms

0.005

˂ 0.0001

˂ 0.0001

All
patients (n
= 114)

Diarrhea

–

0.005

0.005

Chronic symptoms

36% (41)

Constipation

0.14

˂ 0.0001

0.002

Multiple chronic symptoms

12% (14)

Pain with stool

0.12

0.001

0.14

Growth retardation

2% (2)

Vomiting

–

0.020

0.020

Weight loss

2% (2)

Chronic diarrhea

1% (1)

Blood with chronic diarrhea

1% (1)

Chronic bloating

11% (12)

Chronic vomiting

2% (2)

Chronic constipation

10% (11)

Chronic pain

1% (1)

Chronic fatigue

2% (2)

Irritability

23% (26)

Data are expressed as percentage (number)
The P value was generated by the chi-square test
P1 is generated by comparing mild and moderate autism
P2 is generated by comparing mild and severe autism
P3 is generated by comparing moderate and severe autism
P value is significant when < 0.05

investigation. These two children went for endoscopy for
sure diagnosis of celiac disease, but none of them were
confirmed as celiac patients (Table 9).

Discussion
There are many new issues in GID and ASD that need
more and more research [15]. The existing trials are tiny
and short-term, making it unable to say definitively if
supplements for a healthy diet interventions are beneficial for children with ASD [16].
Many children with ASD have gastrointestinal (GI)
problems, as has lately been shown. More over half of
these children have ASD, and the incidence of signs is 4
times greater than in children without the disorder [2].

Data are expressed as a percentage (number)

The signs of the current observational cross-sectional
study were constructed to evaluate gastrointestinal symptoms and other common chronic symptoms suggestive
of celiac disease among children with autism spectrum
disorder. Additionally, it is critical to realize the correlation between gastrointestinal symptoms and the severity of autism spectrum disorders. According to Mannion
et al. [17], who conducted a research on the relevance of
autism spectrum disorder in children and adolescents,
the relevance of comorbid psychiatric illnesses, sleep
issues, gastrointestinal symptoms, as well as epilepsy
was much lower, there was an agreement between both
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Table 6 Description and comparison of the chronic symptoms among the three groups in the study
Presence of

Level I ASD (n = 38)

Level II ASD (n = 38)

Level III ASD (n = 38)

P value

Chronic symptoms

0%

45% (17)

63% (24)

˂ 0.0001

Multiple chronic symptoms

0%

11% (4)

26% (10)

0.002

Growth retardation

0%

0%

5% (2)

0.33

Weight loss

0%

0%

5% (2)

0.33

Chronic diarrhea

0%

0%

3% (1)

1

Blood with chronic diarrhea

0%

0%

3% (1)

1

Chronic bloating

0%

16% (6)

16% (6)

0.05

Chronic vomiting

0%

5% (2)

0%

0.33

Chronic constipation

0%

11% (4)

18% (7)

0.015

Chronic pain

0%

0%

3% (1)

1

Chronic fatigue

0%

3% (1)

3% (1)

1

Irritability

0%

21% (8)

47% (18)

˂0.0001

Data are expressed as percentage (number)
The P value was generated by Cramer’s V chi-square test
P value is significant when < 0.05

Table 7 Post hoc analysis of the incidence of the chronic
symptoms of the groups in the study
Presence of

P1

P2

P3

Chronic symptoms

˂ 0.0001

˂ 0.0001

0.17

Multiple chronic symptoms

0.12

0.001

0.14

Chronic constipation

0.12

0.012

0.52

Irritability

0.005

˂ 0.0001

0.029

Data are expressed as a percentage (number)

Table 9 The percentage of children with positive lab results
Level II ASD (38)

Level III ASD (38)

No.

%

No.

%

(0)

0%

(2)

5.3%

χ2(FEp) = 2.054(0.493)

Data are expressed as a percentage (number)
|2Chi-square test, FE Fisher exact
p

p value for comparing between the studied groups

The P value was generated by the chi-square test
P1 is generated by comparing mild and moderate autism
P2 is generated by comparing mild and severe autism
P3 is generated by comparing moderate and severe autism
P value is significant when < 0.05

Table 8 The percentage of children having multiple chronic
symptoms in the three groups who submitted to lab
investigation
Level I ASD (38)

Level II ASD (38)

Level III ASD(38)

No.

%

No.

%

No.

%

0

0

(4)

10.5%

(10)

26.3%

p1 = 0.115, p2 = 0.001*, p3 = 0.076
χ2(MCp) = 12.805*(0.002*)

Data are expressed as a percentage (number)
|2Chi square test, MC Monte Carlo
p

p value for comparing between the studied groups

p1

p value for comparing between group 1 and group 2

p2

p value for comparing between group 1 and group 3

p3

p value for comparing between group 2 and group 3

*

Statistically significant at p ≤ 0.05

studies in that constipation is one of the most common
present symptoms. However, the percentage of presence
of at least one GIT symptom as was reported 79.3% in
their study and of this study was 50%, and this may be
contributed to the difference in the number of the participants in both studies 87 against 114 and also that their
participants included both children and adolescents,
while this study only included children.
Another research, carried out by Ibrahim et al. [18] to
demonstrate that autistic children are more likely to suffer from gastrointestinal issues, has shown that 77.2% of
the studied 121 patients suffered at least one GIT symptom among them, 50.3% experienced diarrhea, 44.9%
experienced abdominal discomfort and irritability, and
33.9% experienced constipation. This study estimates
constipation (33%) is again in good agreement but is
much lower for diarrhea and abdominal pain. ValicentiMcDermott et al. [19] also studied the incidence of GIT
signs among 50 autistic children and found that 70% of
the studied group suffered at least one symptom and
that constipation has the highest incidence, as this study
showed with a percentage of 44%.
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A meta-analysis carried out. There were 15 studies
that encompassed 2215 children with ASD to provide
the most accurate evaluation of existing information on
this issue, according to McElhanon et al. [20]. There were
tight inclusion criteria, consistent data collecting, and a
variety of statistical methods employed in the study. ASD
children had a higher likelihood of experiencing general
gastrointestinal symptoms than their typically developing
peers, indicating that they may be more sensitive to experiencing symptoms such as abdominal pain, constipation,
and diarrhea.
As shown in these previous studies and this current
study, constipation was the most common symptom
that ASD children suffer from. This may be referred to
several causes. Constipation may be triggered or exacerbated in children with ASD who have nonorganic toileting concerns, such as a lack of or a delay in learning to
bowel train and higher rates of problem behaviors when
the toileting pattern changes. Sensory stimuli, sensory
processing impairments, and motor difficulties may all
contribute to the development of fecal retention in children with autism spectrum disorders (ASD). Constipation may also be linked to food selectivity in this group,
as people with ASD tend to eat a lot of processed foods
and less fiber-rich fruits and vegetables, both of which
have a laxative impact and shorten transit time through
the intestines [20].
In children with ASD, gastrointestinal comorbidities are prevalent and impact between 9 and 91% of
patients, with signs 4 times more common than in children without ASD. This wide range is attributable to
the wide variety of signs covered in diagnosis and the
limited number of research measuring the prevalence
of gastrointestinal symptoms. Because many of the children in this study are nonverbal or have trouble talking,
these symptoms are typically underreported by their
caregivers, who may not recognize the signs in their
children. The most prevalent complaints, however, are
persistent constipation, diarrhea, and stomach discomfort. Children with autism spectrum disorder (ASD)
have a higher probability of food allergies than their
age-matched peers, and they may be under-diagnosed
for similar reasons. Autism spectrum disorder (ASD)
sufferers report that some meals worsen their gastrointestinal and behavioral symptoms. Youngsters with ASD
have different gut flora, immune systems, and digestive
capacities than normally developing children; however,
this has not been shown to cause their bad reactivity to
certain meals [21].
These findings might be explained by a shared genetic
basis for gastrointestinal and behavioral disorders. In
line with our findings, Wang et al. [22] observed that
the severity of autism signs was linked to a greater risk
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of gastrointestinal disorders and that this increased risk
was also connected with an increased severity of autistic signs. There is also a linkage between the severity
of an individual’s ASD and their gastrointestinal problems, according to Fattorusso et al. [23]. Whether or
whether there is a link between ASD and CD is still up
in the air. Some studies found no evidence of a correlation between ASD and CD, whereas others found a
greater frequency of CD in ASD children than in the
general pediatric population [24].
On the other hand, Chandler et al. [25] and Williams
et al. [26] reported that the presence of GI difficulties
did not vary by gender, ASD subtype, race, or IQ in the
ASD group; however, these findings were not supported
by additional researches. There was no difference in the
intensity of symptoms, demographic features, or measures of adaptive functioning between individuals with
and without gastrointestinal disorders, according to
Nikolov et al. [27].
Also, Pavone et al. [28] has performed a case-control
study to search for a link between Autism and CD and
failed to prove the existence of a connection between
them. Among the 120 CD patients studied, they identified no instances of autism, and none of the CD patients
had any cases of autism. Researchers from around the
country have conducted yet another investigation on
the link between celiac disease and an increased chance
of developing an autism spectrum disorder was carried
out by Ludvigsson et al. [29] and illustrated no association between both.
The etiology of these GI issues is unknown. Furthermore, the reasons seem to be related in part to aberrant
gut flora and probably to the overuse of oral antibiotics, which might affect gut flora. Oral antibiotics kill
practically all normal gut microbiota, which aids in the
digestion of plant polysaccharides, promotes gastrointestinal motility, maintains water balance, produces
certain vitamins, and competes with harmful bacteria.
Loss of normal gut flora may lead to an expansion of
pathogenic flora, which could also lead to constipation
and other issues [30].
A rise in the number of ASD cases may be linked to
specific habits (such as a poor diet, medication use, and
excessive personal hygiene) that alter the composition
of the gut microbiota that in turn affects ASD gastrointestinal pathophysiology, according to the prevalence
of GI signs in autistic subjects. The bacterial gut microbiota of ASD individuals has been found to be altered,
even though the variations observed in these investigations were discordant, which might be owing to variations in sampling tactics and methodology utilized [30].
Because gut microbiota may play a role in the modification of intestinal microbial community structure in
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ASDs, it opens the door to new possible therapeutic
options targeted at relieving digestive symptoms [30].
The presence of GI disorders in children with ASD
poses the question about a possible association between
GI disorders and severity of ASD symptoms. Behavior characteristics hypothesized to be expressions of
GI problems are common in children with ASD. Facial
grimacing, teeth gritting, excessive chewing (of food
or items) belong to frequently observed facial expressions of GI symptoms in children with autism. Accompanying vocal behaviors such as sobbing, screaming, or
delayed echolalia may also be present. Motor behaviors
such as the child placing pressure on the stomach with
their own hands or objects, including chairs or tables,
may be associated with the abdominal area and are
commonly reported by parents and/or caregivers. Such
behaviors may be collectively described as abdominal behaviors [31]. Facial expressions and abdominal
behaviors may be present as separate entities or coexist
with general motor behaviors. General motor behaviors
typical for this group of children include self-injuries,
increased repetitive/stereotypic movements, unusual posturing, or tapping/twitching. Stomach pain or
abdominal discomfort in children with ASD may be
indicative of motoric excitation which in turn may have
an effect on the general state of the child expressed as
irritability, oppositional behavior, or sleep disturbances.
Children with abdominal pain are more likely to present with these psychological disorders, anxiety, behavioral problems, or other psychological symptoms [31].
GI problems including feeding problems, dysphagia,
nausea, bloating, profound constipation, or diarrhea
can reflect functional GI dysmotility (oropharyngeal,
esophageal, and bowel dysmotility). The enteric nervous system, described as a “second brain”, autonomic
nervous system (ANS) that directly controls the GI system being involved in gut motility, local secretion, and
absorption. Dysautonomia is the disorder of the autonomic nervous system (ANS) associated with several
diseases, also with ASD, but often misdiagnosed and
left untreated. Dysautonomia encompasses abnormal
reflex adaptive reactions of control mechanisms in the
brain and/or peripheral distribution of the sympathetic
and parasympathetic nervous systems. It is hypothesized that limbic system control of the ANS is affected,
especially damage to the amygdala (e.g., by seizures).
In children with autism, dysautonomia may manifest
in many ways: it may be expressed in behaviors such
as “hand flapping” or usage of peripheral vision which
may be explained as attempts to avoid “unpleasant
autonomic sensations” caused by stimulation of visual
pathways that disturb sympathetic/parasympathetic
homeostasis [31].
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Among 147 people with autism spectrum disorders,
the rate of celiac disease was not higher than the prevalence documented in a cohort of 2034 healthy children
from the same geographical region by Batista et al. [32].
ASD prevalence in 211 CD patients was 0.95%, which is
not substantially different from the prevalence of 0.9%
seen in general US population. As a result, the researchers came to the conclusion that there is no statistically
significant link between CD and ASD.
As discussed before, Constipation and feeding concerns selectivity are often caused by behavioral factors.
Data imply that the greater occurrence of these gastrointestinal issues in children with autism may be due to a
neurobehavioral instead of a main organic gastrointestinal etiology.
Barcia et al. [33], on the other hand, analyzed a big
sample of 150 randomly chosen ASD patients retrospectively and discovered an elevated incidence of intestinal
biopsy-confirmed CD in ASD children (3.3%) compared
to the usual population (0.9%).
According to Quan et al. [34], there is insufficient data
to show a link between ASD and celiac illness. Several
research design features, rather than the absence of this
comorbidity, may explain these results. More populationbased research is needed to accurately analyze the link
between these two illnesses.

Conclusion
Children with autism spectrum disorders (ASD) often
have digestive problems, which may be linked to their
behavioral symptoms. More severe autism is associated with an increased risk for severe gastrointestinal
problems, whereas the opposite is true for children with
milder autistic symptoms. According to this study, there
is no indication of a relationship between autism and
celiac disease.
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