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Abstract
The aim of this study was to review the existing literature on abdominal pain in children and adolescents with autism spectrum
disorder. Systematic search of four databases (PsycINFO, ERIC, PubMed, MEDLINE) identified 13 studies that met the
inclusion criteria. Articles were analyzed for common themes, including the prevalence of abdominal pain and gastrointestinal
(GI) symptoms, associations between abdominal pain/GI symptoms and behavioral and emotional concerns, associations be-
tween abdominal pain/GI symptoms, and other comorbid disorders and treatment options based on gut bacteria, diet, and
probiotics. Reasons for varying prevalence rates, persistence of symptoms over time, comorbidities, and different treatment
options are discussed. Clinical implications and recommendations for future research are also discussed.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by impairments in social communica-
tion as well as restricted, repetitive behavior, interests, or ac-
tivities (American Psychiatric Association, 2013). The esti-
mated prevalence of ASD is one in 54, based on the recent
published findings of the Autism and Developmental
Disabilities Monitoring Network (Maenner et al., 2020).
Prevalence rates of ASD are 4.3 times higher for boys (29.7
per 1000), compared to girls (6.9 per 1000) (Maenner et al.,
2020).

A number of conditions are comorbid with ASD and other
developmental disorders including attention-deficit/hyperac-
tivity disorder (AD/HD), epilepsy,sleep problems, challeng-
ing behavior, and toileting problems (Devlin et al., 2008;
Foody et al. 2014; Leader et al., 2018; Leader & Mannion,
2016a; Mannion & Leader, 2014a, 2014b; Newman et al.,
2015). Among the most common medical conditions comor-
bid with ASD are gastrointestinal (GI) symptoms (Leader &

Mannion, 2016b; Tye et al., 2019) and recent research has
reported that 82.4% of children and adolescents with ASD
experience at least one GI symptom (Leader et al., 2020).
The most common GI symptoms reported in individuals with
ASD include abdominal pain, diarrhea, acid reflux, bloating,
nausea, and constipation (Mannion & Leader, 2016; Mannion
& Leader, 2013). Researchers have found that children with
ASD are at an almost eight times greater risk of experiencing
one or more chronic GI symptoms compared to typically de-
veloping children (Chaidez et al., 2014). Among those with an
ASD diagnosis, GI symptoms can be particularly challenging
to recognize, as some individuals are non-verbal and many
have impaired communication, therefore expressing pain or
discomfort may be more difficult (Buie et al., 2010).

Identifying abdominal pain and GI symptoms in individ-
uals with ASD is imperative. There is growing evidence, how-
ever, suggesting that abdominal pain and GI symptoms may
be linked to behavioral and mental health problems (Buie
et al., 2013; Mazurek et al., 2012; Neuhaus et al., 2018). If
abdominal pain and GI symptoms are not diagnosed and treat-
ed, this may lead to an increase in challenging behaviors.
Subsequently, the management of these behaviors often war-
rants the administration of psychotropic medication which has
negative side effects (Cvejic et al., 2018). The presence and
severity of GI symptoms are an important aspect to be
assessed in children with ASD, especially when evaluating
behavioral and mental health concerns for this population.
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The treatment of GI symptoms may be an important factor in
alleviating mental health concerns in children and adolescents
with ASD (Neuhaus et al., 2018).

Neuhaus et al. (2018) studied the link between GI and
psychiatric symptoms in 2756 children and adolescents
with ASD using parent-reported questionnaires and inter-
views. Their findings revealed that GI symptoms
accounted for a unique variance in internalizing, external-
izing, and self-injurious behavior. A growing number of
studies have been published regarding prevalence rates
and etiology of GI symptoms. Less research exists, how-
ever, specifically on the origin and characteristics of ab-
dominal pain in ASD. Diet is one possible cause of ab-
dominal pain and GI symptoms (Gorrindo et al., 2012). A
report focusing on GI symptoms in ASD concluded that
some individuals with ASD may benefit from dietary in-
terventions, such as avoidance of lactose, gluten, or casein
(Buie et al., 2010). A systematic review investigating the
relationship between ASD and a gluten-free diet has re-
ported that a variety of symptoms may be present with
gluten sensitivity (Mulloy et al., 2010). According to
Buie (2013), food allergies causing gut inflammation
may induce pain and other GI symptoms in individuals
with ASD and this subgroup may benefit from dietary
interventions. Based on 12,984 stool-pattern analysis,
Sandhu et al. (2009) identified that from 30 months of
age, there is an increase in stool frequency in children
with ASD and that this may be attributed to differences
in diet.

Feeding problems have also been identified as a cause of
GI symptoms (Leader et al., 2020; Levy et al., 2007). Food
selectivity and refusal are commonly reported in children with
ASD (Schreck et al., 2004), which have an impact on the
ability to feed effectively and receive adequate nutrition
(Erickson et al., 2005). Levy et al. (2007) revealed from 62
diet diaries of children with ASD that feeding difficulties such
as selectivity and poor oral intake may aggravate GI symp-
toms, i.e., constipation. Recent research on feeding problems
in relation to GI symptoms, challenging behavior, and sensory
issues in children and adolescents with ASD found that those
with a feeding problem experienced significantly more GI
symptoms, compared to those without a feeding problem
(Leader et al., 2020).

Stress, anxiety, and behavioral problems have also been
suggested as a cause of abdominal pain and GI symptoms in
children with ASD (Chaidez et al., 2014; Ferguson et al.,
2016; Mazefsky et al., 2014). Ferguson et al. (2016) examined
the relationship between stress and GI symptoms in 120 chil-
dren and adolescents with ASD by measuring salivary corti-
sol, and results of this study revealed a significant association
between GI symptoms and post-stress cortisol levels. These
findings suggest that individuals with ASD who experience
GI symptoms may have an increased response to stress.

Current Study

Limitations to previous studies include that most findings are
based solely on parent report rather than medical evaluation of
GI symptoms. Furthermore, there is potential variation of data
due to lack of standardized definitions for GI symptoms. The
current study addresses previous limitations by outlining as-
sessment tools used for GI symptoms and abdominal pain and
reviews and synthetizes results from multiple sources. The
current study aimed to review the existing literature in a sys-
tematic manner focusing on publications on abdominal pain in
children and adolescents with ASD. The current study aimed
to address the following research questions: (i) What preva-
lence rates are reported for abdominal pain and GI symptoms
in children and adolescents with ASD? (ii) What are the fac-
tors and comorbidities associated with abdominal pain? and
(iii) What are the available treatments options? The current
review sought to synthetize the findings of the included stud-
ies based on these research questions and to provide a clearer
understanding on the knowledge available on abdominal pain
in ASD.

Method

Search Procedures

Multiple online research databases including PsycINFO,
ERIC, PubMed and MEDLINE were searched to identify po-
tential studies on abdominal pain in children and adolescents
with ASD. No lower year limit was set, and articles were
included up to the date in which the search was completed
(i.e., November 2018 to February 2019). The following search
words were used with asterisks and Boolean operators for
each database: “Autism*” or “ASD” or “ASD Spectrum
Disorder” and “Pain*” or “Ache*” or “Cramp*” or
“Migraine” in combination with “Abdomen*” or “stomach”
or “Abdominal Pain” and “Child*” or “Adolescent*” or
“Pediatric*” or “Paediatric*.” The search procedure utilized
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines (Moher et al., 2010).

Inclusion and Exclusion Criteria

The authors reviewed titles and abstracts from the results of
keyword searches in all databases and determined from the
search results whether articles were relevant to the research
questions. Search results were required to meet pre-
established criteria in order to be included within the current
review. Articles were required to be peer-reviewed and written
in English. Participants were required to be children or ado-
lescents aged between 0 and 18 years, with a diagnosis of
ASD. Articles were included if they used at least one measure
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specifically for abdominal pain (either as a subscale of a GI
scale or as a sole measure). Both single-subject and group-
design research were included.

Data Extraction

Studies that met the initial inclusion criteria underwent further
analyses to extract data pertaining to the research aims of this
paper. Data extraction included descriptive factors such as the
method of data collection, recruitment setting, sample size, age
and gender, abdominal pain assessment tools, co-occurring
disorders, intervention, results and summary of findings. Two
authors reviewed each article and extracted data separately
from each other, after which an inter-observer agreement
(IOA) was calculated to ensure reliability of outcomes. In
93% of cases, both authors extracted the same information,
while in the remaining 7% of cases, a discussion resolved the
disagreement. Articles were then analyzed based on the three
main research questions outlined above, and the following cat-
egories were identified: (i) prevalence of abdominal pain and
GI symptoms, (ii) associations between abdominal pain/GI
symptoms and behavioral and emotional concerns, (iii) asso-
ciations between abdominal pain/GI symptoms and other co-
morbid disorders, and (iv) treatment options based on gut bac-
teria, diet, and probiotics. Categories were directly linked to
research questions; however, modifications were made based
on frequency of results (i.e., behavioral/emotional concerns
formed a separate category due to high volume of findings
and treatment options specified based on findings).

Reliability and Inter-observer Agreement

Reliability of the search outcomes was assessed using IOA to
ensure that the methodology of the review was replicable. Two
authors carried out searches in the four databases independently
and screened the titles and abstracts of articles for inclusion and
exclusion. Articles were thenmatched to each other and identical
ones counted as agreement and included. Articles without a
match were counted as disagreement. When there was a dis-
agreement on an article, authors examined the study based on
the inclusion criteria and reached agreement on whether to keep
the article in the study or not. Details of the search terms used
and IOA for each database are described in Table 1 and Table 2.

Results

Flow Diagram

Following the database searches, 13 articles were identified
and included in the current review. Figure 1 presents the pro-
cess of inclusion and exclusion of records during the search
procedure.

Summary of Study Findings

All 13 articles were reviewed by their content and analyzed for
common themes. First, a summary table is presented with the
findings, and then all four themes identified are discussed in
detail in terms of the main findings. Table 3 summarizes the
findings of the selected studies.

Prevalence of Abdominal Pain and GI Symptoms

The prevalence of abdominal pain and GI symptoms
was reported in eight articles included in this study.
Mazefsky et al. (2014) reported that from the sample
of 95 children with high-functioning ASD, 61% of par-
ticipants had at least one GI symptom. Forty one per-
cent of participants reported abdominal pain, which was
the most commonly reported GI symptom according to
their findings. Results showed that 28.4% of participants
had one GI symptom, 22.1% presented with two, and
10.6% had three or more GI symptoms. There was a
significant difference between the group with and with-
out GI symptoms in relation to age and gender. GI
symptoms were associated with females and a younger
age.

Molloy and Manning-Courtney (2003) reported that out of
the 137 study participants, 33 children (24%) suffered from at
least one GI symptom. A total of 2.1% of participants reported
abdominal pain, and chronic diarrhea (12.4%) was the most
common GI symptom. A study conducted by Gondalia et al.
(2012) found that out of 104 participants, 14% experienced
abdominal pain and 55% had at least one GI dysfunction.

Furthermore, Chaidez et al. (2014) conducted a study
which consisted of 960 children with ASD, developmental
delays (DD), and typically developing (TD) peers. Their find-
ings reveal that parents of children with ASD reported the
highest percentage of abdominal pain (5.1%), followed by
children with DD (3.9%) and TD participants (1.6%) accord-
ing to parental reports. Results indicate that children with
ASD are six to eight times more likely to experience other
GI symptoms, such as diarrhea, constipation, bloating, and
food sensitivity compared to a TD group.

Similar results were revealed in a study by Chandler et al.
(2013), and their study consisted of 295 children with ASD,
special education needs (SEN), and TD peers. A total of
21.7% of participants with ASD reported previous experi-
ences of abdominal pain, whereas the SEN group reported
6.4%. Past experiences of abdominal pain were correlated to
current abdominal pain in the ASD group, but not in the other
two groups.

A longitudinal study by Mazurek et al. (2014) investigated
abdominal pain in participants with ASD over 1 year. Their
findings reveal that at baseline 25.8% of participants experienced
chronic abdominal pain, and after the 1-year follow-up, they
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found that this pain persisted in 86.4% of the participants. This
study coincides with research conducted byMannion and Leader
(2016) as they investigated abdominal pain in children with ASD
throughout a 2-year longitudinal study. Their findings reveal that
48.3% of participants with ASD experienced abdominal pain at
baseline and 72.4% of those children persisted with this pain at
the 2-year follow-up. In addition to those findings, Mannion and
Leader (2016) found that GI symptoms persisted in 84.4% of
cases, whereby diarrhea and constipationwere themost common
reported GI symptoms.

Sandhu et al. (2009) studied stool patterns and GI symp-
toms of 12,984 children with and without a diagnosis of ASD
at five different timepoints in the first 3.5 years of life. Results
of their study found no significant differences between the
frequencies of abdominal pain reported in children with
ASD in comparison to the TD group. Furthermore, there
was no significant difference observed in the prevalence of
diarrhea, constipation, or stool color between the two groups.

Associations Between Abdominal Pain/GI Symptoms
and Behavioral and Emotional Concerns

Four studies included in this review focused on abdominal
pain and GI symptoms in children with ASD and their relation
to emotional or behavioral concerns. Emotional/behavioral
problems were operationally defined by variables measuring
dysregulation of covert constructs, such as mood, often la-
belled as anxiety, depression, irritability, or affective problems
or a deviation from socially appropriate overt behaviors, in-
cluding, but not limited to self-injury, aggressive behavior,
tantrum, hyperactivity, or defiant behavior.

Mazefsky et al. (2014) studied 95 children with high-
functioning ASD with and without GI symptoms and in-
vestigated the difference between the two groups in rela-
tion to emotional and behavioral concerns. Children with
GI symptoms did not differ from those without in relation
to adaptive behavior scores or the total internalizing and

Table 1 Search terms used
Keyword Keyword Keyword Keyword

Autism AND Pain AND Abdomen AND Child

OR OR OR OR

ASD Ache Stomach Adolescent

OR OR OR OR

ASD Spectrum Disorder Cramp Abdominal pain Pediatric

OR OR

Migraine Paediatric

Fig. 1 Flow diagram showing
studies identified and included
from the database searches
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externalizing scores. However, children with GI symp-
toms scored significantly higher on the affective prob-
lems, somatic complaints, and somatic problems subscales
of the Child Behavior Checklist (CBCL).

Fulceri et al. (2016) reported similar findings as they stud-
ied the difference between children with ASD and TD peers
with or without GI symptoms. Findings suggested that GI
symptoms are associated with more emotional and
behavioral problems in participants with ASD. Participants
with ASD had higher scores on the anxiety problems,
somatic complaints, externalizing, and total problems
subscales of the CBCL. Fulceri et al. (2016) discussed how
GI symptoms could be a trigger for problem behaviors or may
exacerbate them. Interestingly, the TD peer group did not
show a significant difference between the groups with and
without GI symptoms on any of the CBCL subscales.

Chaidez et al. (2014) studied the association between GI
symptoms and behavioral problems using the Aberrant
Behavior Checklist (ABC). Children with ASD and specific
GI symptoms (abdominal pain, diarrhea, constipation) scored
significantly higher on four out of five subscales of the ABC,
specifically, irritability, social withdrawal, stereotypy, and hy-
peractivity in comparison to children without GI symptoms.
Other frequent GI symptoms (pain on stooling, difficulty
swallowing, and food sensitivity) were also associated with
irritability, social withdrawal, and stereotypy in participants
with ASD. Mazurek et al. (2014) conducted a longitudinal
study with a sample of 2973 children with ASD. At baseline,
it was found that participants with abdominal pain scored
significantly higher on anxiety compared to the group without
pain. In addition to this, anxiety did not predict abdominal
pain at the follow-up timepoint.

Associations Between Abdominal Pain/GI Symptoms
and Other Comorbid Disorders

The search procedure produced three articles related to ab-
dominal pain/GI symptoms and other comorbid disorders spe-
cifically sleep problems, social functioning, and sensory over-
responsivity. Mazurek et al. (2014) found that in a sample of
2973 children with ASD, participants with abdominal pain
scored significantly lower on sensory over-responsivity

(SOR) compared to the group without pain. The authors also
assessed whether SOR or anxiety predicted the development
of abdominal pain at the follow-up timepoint and found that
only SOR was a predictor of abdominal pain.

Gorrindo et al. (2012) investigated the difference between
TD children and participants with ASD and GI symptoms, as
well as participants with ASD without GI symptoms in rela-
tion to social and language impairment. A significant differ-
ence was found in language skills as 30% of participants re-
ported as non-verbal in the ASD group with GI symptoms
compared to 6.7% in the ASD-only group. Social impairment
was also significantly higher in the ASD group with GI symp-
toms compared to the two other groups.

Mannion and Leader (2016) studied comorbid psychology
in 56 children and adolescents with ASD and found that
64.3% of participants who experienced GI symptoms also
reported sleep problems. More specifically, Mannion and
Leader (2016) found that 92.6% of children with abdominal
pain experienced sleep problems, as well as 94.4% of partic-
ipants with bloating, 88.5% with diarrhea, and 87.5% with
constipation.

Treatment Options Based on Gut Bacteria, Diet, and
Probiotics

Five studies from the articles included in this review focused
on treatment options, or research questions linked to treat-
ment. Kang et al. (2017) examined a treatment option for GI
symptoms for 18 children with ASD, based on the gut
microbiome. A small clinical trial was conducted to evaluate
the effect of a 10-week-long microbiota transfer therapy
(MTT) on GI disturbances. Results showed an 82% decrease
in GI symptoms after treatment, and this result was maintained
at the 8-week follow-up in 77% of the cases. A significant
reduction was found in abdominal pain, constipation, and di-
arrhea from the GI symptoms after the MTT.

Gondalia et al. (2012) also studied the relationship of in-
testinal microbiota, GI symptoms, and ASD. Specifically,
they examined the differences between the microbiota of TD
children and their siblings diagnosed with ASD. Three groups
were compared to each other in relation to intestinal microbi-
ota, children with ASD, TD siblings, and participants with
ASD and GI symptoms. Interestingly, no significant differ-
ence was found in the bacterial content of fecal samples be-
tween any of the three groups.

Grimaldi et al. (2018) published a study on treatment op-
tions for GI symptoms in ASD based on dietary intervention.
Grimaldi et al. (2018) evaluated the impact of exclusion diets
(gluten and casein-free) and a 6-week prebiotic treatment
(Bimuno® galactooligosaccharide) in 30 participants with
ASD on GI symptoms. Their finding based on the analysis
of baseline dietary diaries showed that participants on exclu-
sion diets reported significantly lower scores of abdominal

Table 2 Inter-observer agreement (IOA) for each database

Database IOA IOA after discussion

PubMed 77% 100%

PsycINFO 89% 100%

MEDLINE 94% 100%

ERIC 100% 100%

Total IOA 90%
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Table 3 Summary of studies on abdominal pain in children and adolescence with ASD

Study Aim Sample
size

Age Abdominal pain
assessment tool

Intervention Results

Chaidez et al. (2014) To compare GI symptoms
between children with
ASD, typical development
(TD), and developmental
delay (DD)

N =960 24–60
months

Parent reports open-ended
GI questions (Chaidez
et al., 2014)

N/A Parent report of at least one
frequent GI symptom was
significantly higher for
children with ASD and
children with DD,
compared to children with
TD

Chandler et al. (2013) To study the difference
between parent-reported GI
symptoms in children with
ASD, special educational
needs (SEN), and TD

N =295 10–14
years

GI symptom
questionnaire
(Chandler et al., 2013)

N/A 46.5% of participants with
ASD had at least one GI
symptom compared with
21.8% of TD and 29.2%
with SEN

Fulceri et al. (2016) To investigate the prevalence of
GI symptoms in children
with ASD and their relation
to behavioral problems

N =230 Mean
age=
3.8
years

Child Behavior Checklist
Somatic Complaints
scale (Frigerio et al.,
2006)

N/A A significantly higher
percentage of GI symptoms
were found in the ASD
group (37.4%) versus TD
(14.8%). Children with
ASD and GI symptoms had
higher levels of anxiety and
externalizing problems

Gondalia et al. (2012) To compare the GI microbial
community in children with
ASD and their TD siblings

N =104 2–12
years

Parental questionnaire of
GI symptoms

N/A No clinically meaningful
difference in the fecal
microbial community
between the 2 groups

Gorrindo et al. (2012) To compare parent-reported GI
symptoms with results of
medical evaluation and to
examine relation between
dietary habits, medication
and GI symptoms.

N =121 5–17
years

Questionnaire on
Paediatric
Gastrointestinal
Symptoms and medical
examination
(Drossman, 2006)

N/A 92% agreement was found
between parent and
clinician report of GI
symptoms.

Grimaldi et al. (2018) To study the impact of diet on
gut microbiota and the
modulating effect of
probiotics

N =30 4–11
years

Questionnaires on GI
symptoms (Girmaldi
et al., 2018)

Exclusion diet
group 1
received
placebo,
group 2
received
prebiotic for
6 weeks

Significantly lower scores of
GI symptoms, including
abdominal pain were
reported for the group with
exclusion diet

Kang et al. (2017) To evaluate the impact of
microbiota transfer therapy
on GI and ASD symptoms

N =18 7–17
years

The gastrointestinal
symptom rating scale

10-week
microbiota
transfer
therapy
(MTT) and
8-week
follow-up
observation
period

80% reduction in GI
symptoms at the end of the
treatment

Mannion and Leader
(2016)

To investigate the change in the
comorbid symptoms and
predictors of sleep problems
at a 2-year follow-up
timepoint

N =56 5–19
years

GI Symptom Inventory
Questionnaire (Autism
Treatment Network,
2005)

N/A 73.2% of participants
presented with at least one
GI problem and 84.4% of
GI symptoms persisted over
the 2-year follow-up, while
some participants devel-
oped novel GI symptoms

Mazefsky et al. (2014) To investigate the association
between GI and emotional
and behavioral problems

N=95 7–19
years

GI Symptom Inventory
(Autism Treatment
Network, 2005)

N/A 61% of participants reported at
least one GI problem and
participants with GI
problems had significantly
higher levels of affective
problems

Mazurek et al. (2012) N =2,973 N/A
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pain; however, pain was still present. The results reported no
significant improvement after the prebiotic intervention on GI
symptoms.

Chandler et al. (2013) studied the difference between 44
children with ASD and 24 with SEN in relation GI symptoms
and how varied their diet is. Limited diet was described as
eating less than 10 different foods. Participants with ASD
reported limited diet significantly more (43.2%) than the
SEN group (25%). Although the ASD group had significantly
higher scores on the GI symptoms scale compared to the SEN
group, limited diet did not account for this difference.
Gorrindo et al. (2012) also investigated the relationship be-
tween GI symptoms in 121 children with ASD and dietary
habits. No significant correlation was found between GI
symptoms and dietary patterns.

Discussion

The purpose of this paper was to systematically review
existing literature on abdominal pain and ASD in children
and adolescents in order to address the study’s following re-
search questions: (i) What prevalence rates are reported for
abdominal pain and GI symptoms in children and adolescents

with ASD? (ii) What are the factors and comorbidities associ-
ated with abdominal pain? and (iii) What are the available
treatments options? Four key themes based on the research
questions and the analysis of the content of the articles were
identified from the 13 articles included in this review.
Prevalence rates of abdominal pain and GI symptoms were
initially discussed, followed by the associations of abdominal
pain and emotional and behavioral problems, as well as co-
morbidities and lastly, treatment options were outlined.

Results from the reviewed articles were consistent in
reporting significantly higher prevalence rates of GI symp-
toms in children and adolescents with ASD compared to TD
peers. Results also found higher abdominal pain differences
between the children and adolescents with ASD compared to
TD controls. However, the range of percentages for GI symp-
toms and abdominal pain differed throughout the research;
therefore, the prevalence is inconsistent. Inconsistencies in
the prevalence rates can most likely be explained by the use
of different assessment methods and tools in the studies.
Molloy and Manning-Courtney (2003) used existing medical
records to estimate the prevalence of abdominal pain, while
Mazefsky et al. (2014) and eight other studies out of the 13
based their results on parent-report scales. Previous studies by
Molloy and Manning-Courtney (2003) reported as little as

Table 3 (continued)

Study Aim Sample
size

Age Abdominal pain
assessment tool

Intervention Results

To study the relationship
between GI symptoms and
anxiety, sensory
over-responsivity, and
chronic GI problems

2–17
years

GI Symptom Inventory
Questionnaire (Autism
Treatment Network,
2005)

24% experienced at least one
type of chronic GI problem
and children with each type
of GI problem had
significantly higher rates of
both anxiety and sensory
over-responsivity

Mazurek et al. (2014) To investigate abdominal pain
in children with ASD over a
1-year period of time and
study it’s relation to anxiety
and sensory over--
responsivity

N =255 2–17
years

GI Symptom Inventory
Questionnaire (Autism
Treatment Network,
2005)

N/A 25.8% experienced chronic
abdominal pain at baseline
(BL), and 86.7% continued
to experience chronic
abdominal pain at
follow-up. Of those who
did not have chronic
abdominal pain at BL,
23.8% developed chronic
abdominal pain by
follow-up

Molloy &
Manning-Courtney
(2003)

To estimate the prevalence of
GI symptoms in children
with ASD

N =137 24–96
months

GI symptoms recorded on
the medical history
abstracted from
hospital records

N/A 24% of children had the
history of at least one
chronic GI problem

Sandhu et al. (2009) To test whether ASD
symptoms are preceded by
enterocolitis

N =12,984 4 weeks
to 4
years

Questionnaire on stool
pattern developed by
the Avon Longitudinal
Study of Parents and
Children (ALSPAC)
(Steer et al., 2009)

N/A No major differences between
ASD and control group in
stool color, consistency, or
in frequency of diarrhea,
constipation, bloody stools,
or abdominal pain
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2.1% of the sample experiencing abdominal pain. On the con-
trary, Mannion and Leader (2016) reported much higher prev-
alence rates (48.3%) for abdominal pain for the same. These
inconsistencies have been further reported in studies using the
same measures to assess GI symptoms (GI Symptoms
Inventory Questionnaire, Autism Treatment Network, 2005),
with the prevalence of abdominal pain ranging from 21.7 to
51%. This finding highlights the need for the investigation of
the reliability and validity of tools measuring GI symptoms as
well as the need for further research on the prevalence of
abdominal pain in children and adolescents with ASD.
Interestingly, Gorrindo et al. (2012) assessed GI symptoms
both with medical examination and parent-reported question-
naires and found 92.1% concordance between the results. This
finding provides support for the use of parental report to assess
GI symptoms in children and adolescents with ASD.

Both studies investigating the longitudinal prognosis of
abdominal pain in children and adolescents with ASD found
that abdominal pain persisted in extremely high percentages,
86.4% at the 1-year follow-up according to Mazurek et al.
(2014) and 72.4% was reported by Mannion and Leader
(2016) at the 2-year follow-up. These results may be particu-
larly important for practitioners, highlighting the need for bet-
ter treatment options and continuous follow-up visits for pa-
tients with ASD and abdominal pain.

All articles studying the association between GI symptoms
and emotional and behavioral problems in participants with
ASD reported similar results that are also in line with previous
research (Williams et al., 2015). Somatic problems were sig-
nificantly higher according to both Mazefsky et al. (2014) and
Fulceri et al. (2016) in the group with ASD and GI symptoms,
compared to the one without. This is especially interesting, as
the results stayed the same after zeroing out the effect of the GI
specific items on the somatic problems subscale (Fulceri et al.,
2016). This indicates that children with ASD and comorbid GI
symptoms are also at risk of other somatic problems, such as
idiopathic headache or aches and pains. This may add to the
effect by which GI disturbances trigger affective and behav-
ioral challenges due to the increased discomfort and may be
worthwhile to investigate in future research.

Chaidez et al. (2014) found that abdominal pain and other
GI symptoms are linked to irritability, social withdrawal,
stereotypy, and hyperactivity, while Mazurek et al. (2014)
reported a positive correlation between abdominal pain and
anxiety. Both studies provide additional information on the
kind of behavioral and emotional problems abdominal pain
and GI disturbances may be associated with.

Results from this review also show that other comorbidities
associated with children and adolescents with ASD and ab-
dominal pain include language, social impairments (Gorrindo
et al., 2012), and sleep problems (Mannion & Leader, 2016).
Although specific comorbidities associated with GI symptoms
were not consistent between the studies in this review, there is

evidence in support of GI concerns being related to affective
and behavioral difficulties in the current literature. The ques-
tion remains open, whether GI symptoms trigger emotional
and behavioral disturbances, or whether a bi-directional rela-
tionship exists between them. More longitudinal research and
further investigation of the relationship between these vari-
ables could add valuable information to the existing knowl-
edge and inform practices as well.

Finally, a number of studies in this review suggest potential
treatment options for GI symptoms for children with ASD.
Kang et al. (2017) published promising findings on the use
of MTT, eliminating 82% of GI symptoms with an 8-week
intervention that maintained well over time. Other research
based on intestinal microbiota treatment (Grimaldi et al.,
2018), however, found no favorable outcomes posttreatment.
Furthermore, Gondalia et al. (2012) concluded that there is no
significant difference between the gut bacteria of childrenwith
ASD and GI symptoms and their TD siblings without GI
symptoms. MTT, successfully treating GI symptoms (Kang
et al., 2017), is based on the hypothesis that children with
ASD have an abnormal gut microbiome that affects both
ASD symptom severity and GI symptoms. This finding is
contradictory to the results of Gondalia et al. (2012) and
Grimaldi et al. (2018) and warrants further investigation.
Two studies from this review explored the potential mediating
role of dietary habits in GI symptoms in children with ASD.
Both Chandler et al. (2013) and Gorrindo et al. (2012) report-
ed that food variety and the type of diet did not account for
abdominal pain or other GI symptoms.

This study had some limitations. The definition for the
variable abdominal pain in the inclusion criteria was a limita-
tion in this study. It did not specify whether abdominal pain
was experienced by children and adolescents with ASD with
GI symptoms or abdominal pain experienced by children and
adolescents with ASD as a stand-alone symptom. Future re-
views may use a clearer refined definition for abdominal pain
in their inclusion criteria to eradicate the subjective nature of
this variable. Various studies included in this review relied on
parental report as a measure of child pain. This may be ac-
knowledged as a limitation as it may potentially account for
some of the inconsistencies in prevalence rates of abdominal
pain in children and adolescents with ASD. The current study
could also be enhanced by evaluating the evidence-base for
the reported treatment options.

In addition, the studies included in the review were signif-
icantly heterogeneous in relation to sample size, different
methods, and the heterogeneity of results reported; therefore,
it was not appropriate to conduct a meta-analysis. Participants
in the studies ranged from 18 to 12,984; therefore, the sample
sizes of the studies are extremely heterogeneous. Different
papers used different methods to assess GI symptoms includ-
ing parent report and using medical records. It is therefore
unclear if GI measures across papers are necessarily
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measuring the same construct. Additionally, the prevalence of
GI symptoms, inconsistencies relating to comorbidities asso-
ciated with GI symptoms, and inconsistencies relating to treat-
ment options made it impossible to combine the results of
different studies in a meta-analysis.

Despite these limitations, important conclusions can be
drawn for future research as well as implications for practice.
There is strong evidence in support of the high prevalence of
abdominal pain in children and adolescents with ASD com-
pared to TD peers, and there are a number of adverse psycho-
logical and behavioral associations with this symptom. Future
research could further examine the reliability of the findings
reported in this review to ensure that this area is well-
understood and can inform those working in clinical practice.

Further research is needed to investigate potential treatment
options for children with ASD suffering from persistent ab-
dominal pain, including research based on pharmacological as
well as psychological theories (such as mindfulness, or relax-
ation). Research in the future needs to further explore the
empirical support available for treatment options. Future re-
search should also focus on other specific GI symptoms such
as constipation, diarrhea, nausea, vomiting, bloating, and gas-
troesophageal reflux.
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