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Abstract: Disorders of Gut-Brain interaction (DGBIs) in children have been associated with
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Digestive Epidemiological Research Survey — FINDERS, composed of pediatric gastroenterologists
from the Latin American Society for Pediatric Gastroenterology, Hepatology, and Nutrition -
LASPGHAN, developed a database based on a structured questionnaire that includes
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Questionnaire for Pediatric Gastrointestinal Symptoms Rome IV (QPGS-1V), previously validated to
identify DGBIs. This approach allows for accurate characterization of DGBIs presence in children
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could contribute to more personalized diagnosis and therapeutic interventions in this age group.
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1. Summary

Disorders of Gut-Brain Interaction (DGBIs) in the pediatric population have been linked to
various physiological and functional alterations [1]. These conditions reflect the complex and
bidirectional communication between the central nervous system and the digestive tract [2]. In
parallel, children with autism spectrum disorders (ASD) have been observed to present a high
frequency of gastrointestinal symptoms, including abdominal pain, constipation, diarrhea, and
bloating [3]. This high coexistence of digestive manifestations in children with autism supports the
hypothesis of a deep and significant interaction between the gut and brain, where imbalances in one
system can amplify or modify the clinical presentation in the other [4]. Understanding this
relationship is essential for the comprehensive therapeutic approach to these patients.

The database constructed in this study offers multiple benefits for future research. By including
sociodemographic, familial, clinical, and nutritional variables, it allows for detailed analyses of the
association between individual, familial, and clinical factors in the pediatric population. Furthermore,
it facilitates comparisons between children with and without ASD, as well as the identification of
patterns or risk factors associated with DGBISs. Its structure also enables the design of longitudinal or
cohort studies, the evaluation of regional differences, and the exploration of hypotheses related to
sociodemographic and health variables, thus strengthening research in neurodevelopment and
pediatric gastroenterology. Currently, an article is being published that used the database collected
and described in the present study [5].

1.1. Autism Spectrum Disorders (ASD)

ASD are neurodevelopmental conditions characterized by persistent difficulties in social
interaction and communication, as well as by restricted and repetitive patterns of behavior, interests,
or activities [6]. According to the Diagnostic and Statistical Manual of Mental Disorders — DSM-5,
Fifth Edition, published by the American Psychiatric Association, these symptoms must be present
from the earliest stages of development and significantly affect daily functioning [7].

Clinical manifestations are heterogeneous and may include children with intellectual disabilities
and limited language ability, as well as those with significantly above average intellectual and
language function who have difficulties with social communication [8]. Children with autism often
suffer from gastrointestinal symptoms associated with dysbiotic states and leaky gut [3].
Gastrointestinal symptoms include constipation, diarrhea, recurrent abdominal pain/bloating, and
reflux.

1.2. Disorders Gut-Brain Interaction (DGBIs)

DGBIs are common in children of all ages and encompass a variety of disorders characterized
by chronic, recurrent symptoms related to the gastrointestinal tract, which cannot be associated with
structural or biochemical abnormalities [2]. The pathophysiology of these disorders is complex,
involving bidirectional dysregulation of the Gut-Brain Interaction [9]. It also includes microbial
dysbiosis in the gut, altered mucosal immune function, visceral hypersensitivity, and abnormal
gastrointestinal motility [2].

In children aged 4 to 18 years old, they are classified according to their symptoms into: 1)
functional nausea and vomiting disorders (including cyclic vomiting syndrome, functional vomiting
and nausea, adolescent rumination syndrome, and aerophagia), 2) functional abdominal pain
disorders (such as functional dyspepsia, irritable bowel syndrome, abdominal migraine, and
functional abdominal pain not otherwise specified), and 3) defecation disorders (including functional
constipation and non-retentive fecal incontinence) [9,10].

Worldwide studies have shown a prevalence of 23.0% for presenting some DGBI in
schoolchildren and adolescents [11].

1.3. Rome Criteria
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There are no biomarkers available for the diagnosis of DGBISs [9,10]. Diagnosis is based only on
symptoms reported by the child and their parents or caregivers [12]. Given the lack of markers that
allow for an accurate diagnosis, the Rome Criteria were created to improve the understanding and
evaluation of these disorders, avoiding the need for numerous diagnostic tests and facilitating
acceptance of the diagnosis by the patient and their family [1].

These Criteria were first published in 1990, initially applied only to adults with gastrointestinal
symptoms [13,14]. It was not until 1999 that the second version was released, which included
pediatric patients, and since then, these criteria have been updated every 10 years [13,14]. Currently,
the Rome IV Criteria (2016) are active, classified according to age group into infants and toddlers,
and schoolchildren and adolescents. These are based on single symptoms or a combination of
symptoms within anatomical regions [15].

1.4. Functional International Digestive Epidemiological Research Survey — FINDERS

The Functional International Digestive Epidemiological Research Survey - FINDERS, founded
in 2010, is composed of a group of pediatric gastroenterologists belonging to the DGBI Working
Group of the Latin American Society of Pediatric Gastroenterology, Hepatology and Nutrition -
LASPGHAN, with the main objective of studying these disorders at the Latin and Ibero-American
level [16]. To this end, the group mainly conducts prevalence and analytical studies, aimed to
identifying associations between these disorders and the different demographic, clinical and social
characteristics of the populations evaluated.

2. Data Description

This data description article presents the survey administered to participants and the resulting
dataset. Several publications based on this data collection are currently in preparation. Researchers
specializing in pediatric DGBIs and ASD may benefit from the detailed description of the
methodology used and the questionnaire management, which may facilitate the development of
future research in this field. Furthermore, this database is available for other authors use in
subsequent studies.

2.1. Informed Consent for Parents and/or Caregivers of Children with ASD

Prior to the beginning of the research, a document was prepared describing the purpose of the
study, the procedures to be followed, the use and handling of data, the potential risks and benefits of
participation, the voluntary nature of participation in the study, and the mechanisms established to
ensure the confidentiality of the data collected. This document, intended to be signed by the parents
and/or caregivers, also included the contact information of the principal investigators. Signature of
the document constituted consent to voluntarily participate in the study and the commitment to
comply with the details explained (Supplementary material 2). Those who agreed to participate in
the study received a unique identification number.

2.2. Target Population

For this descriptive, observational, prevalence study, parents of children between 4 and 18 years
old, of either gender, diagnosed with ASD according to the DSM-V, who consulted the
gastroenterology or neurology pediatric services in different Latin American countries were invited
to participate.

The inclusion criteria included children between 4 and 18 years old who had consulted the
pediatric gastroenterology or neurology departments with a diagnosis of ASD, according to DSM-V
criteria; as well as parents and/or caregivers with basic literacy skills who had previously signed
informed consent.

Exclusion criteria included: inability of parents and/or caregivers to communicate, illiteracy,
prior diagnosis of chromosomal abnormalities, anatomical malformations of the gastrointestinal
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tract, inflammatory bowel disease, celiac disease, or food allergies. Critically ill patients with sepsis,
shock, or multiple organ failure, among others, were also excluded, as were those whose parents
and/or caregivers refused to participate in the study.

2.3. Description of the Countries Included

Six Latin American countries participated in the study, each with its distinct cultural, social, and
historical contexts enriching the regional analysis. The countries envolved were Argentina, Panama,
Costa Rica, Mexico, El Salvador, and Colombia. Below is a brief description of each.

Argentina, located in South America, is known for its strong cultural identity, especially in
tango, literature, and soccer. It is the second largest country in South America, with an area of 3.76
million km2. The official language is Spanish, with regional variations. Its population is
predominantly urban, concentrated in Buenos Aires and other large cities such as Cordoba and
Rosario [17]. Across the country, as of October 31, 2023, the registry presented 114389 certified
individuals with ASD, and of these, 41644 were children [18].

Panama is a strategic country due to its Canal, which connects the Atlantic Ocean with the
Pacific, which has boosted its economy oriented towards trade and financial services. Its area is 75517
km?. The official language is Spanish, although indigenous languages and English are also spoken in
commercial areas. Panama combines modern cities like Panama City with rural regions and
indigenous regions. It is divided into 10 provinces and 5 regions [19]. In 2024, 2766 students with
ASD were registered [20].

Costa Rica is recognized for its political stability, commitment to peace, and biodiversity. It
covers an area of 51100 km?. Its official language is Spanish, although there are English-speaking
communities and indigenous languages. It is divided into seven provinces [21]. Currently, there is
inaccurate data on the prevalence of autism, with an estimate of approximately 64000 children
between 4 and 18 years old are diagnosed with ASD [22].

Mexico is a megadiverse country, the birthplace of ancient civilizations such as the Mayans and
the Aztecs. It covers an area of approximately 1.97 million km?2. Although Spanish is the primary
language, Mexico officially recognizes 66 indigenous languages. It is organized into 32 federal
entities. Its economy is the second largest in Latin America, based on trade, oil, tourism, and
manufacturing [23]. A 2016 study by Autism Speaks and the Mexican Autism Clinic identified that 1
in 115 children had autism, with the majority occurring in boys (a ratio of 4 boys to 1 girl) [24].

El Salvador is the smallest country in Central America, notable for its vibrant culture, marked
by its indigenous history, colonization process, and recent recovery from a civil war. It has an area of
21041 km?. The official language is Spanish. It is organized into 14 departments. Its economy is based
on remittances, agriculture, and services [25]. Currently, there are no updated official statistics on the
number of people with autism, as the Ministry of Health does not keep a specific record of ASD
diagnoses, and only has data on related medical consultations, which were 611 in 2017. The
Salvadoran Autism Association estimates that around 1000 people have been identified with ASD,
although this figure likely does not reflect reality due to possible misdiagnoses and the lack of an
official census of people with disabilities [22].

Colombia, located in the northernmost part of South America, is characterized by its cultural,
climatic, and ethnic diversity. It covers an area of 1141 billion km?2. The official language is Spanish,
along with 65 recognized indigenous languages. After decades of armed conflict, in recent years the
country has promoted peace processes and economic development based on services, mining,
agriculture, and tourism [26]. According to the World Health Organization (WHO), one in every 160
children has autism. In Colombia, there are no official statistics showing how many people suffer
from this disorder, although an estimated 115000 cases are present nationwide [27].

These countries (Figure 1) not only share a common language and historical ties, but also
represent a diversity in political structures, social dynamics and local cultures, factors that are
fundamental to interpreting the results obtained in the FINDERS study.
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Figure 1. Map of Latin America and the included countries.

2.4. Demographic Variables

Table 1 presents a detailed description of the variables considered in the questionnaire. The first
section of the instrument, addressed to the parents and/or caregivers of participating children, is
designed to collect basic sociodemographic information. This includes variables such as date of birth;
age (recorded in completed years); age group; sex; race; origin; and type of educational institution
attended (public or private). These variables allow for an adequate characterization of the
participating population and the exploration of possible associations between sociodemographic
factors and the presence of symptoms related to DGBIs. Furthermore, they serve as a basis for future
comparisons across different contexts and population groups in subsequent studies.

Table 1. Sociodemographic variables included in the questionnaire.

Variable ) e ere .
Field Name Value Definition Variable Type
Name
Current date from which Quantitative
Current date current_date day/month/year the questionnaire is
Interval
answered
Initial f th
Subject . nitials - of  the Subject identification Qualitative —
. e subject_ID country/number .
identification . number Ordinal
of patient
Chronological data
Date of Birth birth_date day/month/year indicating the day, Quantitative -
month, and year the Interval
participant was born
Age in completed years
at the time of enrollment
Age age_years 4-18 years in the study. Calculated Quantitative — Ratio

by subtracting the date of
birth from the current
date
Classification by age
group: preschool (4-8
years old), school-age (9—  Qualitative — Ordinal
12 years old), and categorical
adolescent (13-18 years
old)

0 = Preschool
Age Group age_group 1 = School-age
2 = Adolescent
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Biological characteristics
that distinguish

0 = Female .. Qualitative —
Sex sex participants based on . .
1=Male . . Nominal categorical
reproductive and genetic
attributes

Socio-cultural category

0 =Mixed race used to classify people

1 =Indigenous

hysical litative —
Race race 2 — White based on physica Qua itative .
3 _ characteristics such as Nominal categorical
~ skin color, facial f
Afrodescendant skin color, e.1c1a eatures,
or hair type
0 = Argentina
1 = Panama Geographic, cultural, or
Country of 2 = Costa Rica Braphic, ¢ ’ Qualitative —
. country_1 . ethnic origin of the . .
Origin 3 = Mexico articipant Nominal categorical
4 = El Salvador P P
5 = Colombia
Classification according
T f to the nat f th
ype o 0 = Public © the nature oF the Qualitative —
Educational type_school ) educational institution . .
L 1 = Private .. Nominal categorical
Institution attended by participants:

public or private

2.5. Clinical Variables

Among the clinical variables included (Table 2), relevant aspects of the participants' medical and
perinatal history were considered. These included the method of birth (delivery or cesarean section),
which may be related to initial microbial colonization of the intestine; prematurity, which has been
associated with various alterations in neurological and gastrointestinal development; and the type of
medical consultation (public or private). Likewise, the presence of a history of associated pathologies,
as well as current or previous medication use, was investigated. Information on previous
hospitalizations was also included as an indirect indicator of the severity of past clinical conditions.
Finally, the level of autism was recorded according to the DSM-V, which classifies the severity of
ASD based on the level of support required by the child, allowing these variables to be correlated
with the presence and type of reported gastrointestinal symptoms.

Table 2. Clinical variables included in the questionnaire.

Variable . e .
Field Name Value Definition Variable Type
Name
Surgical technique in which the
Cesarean Birth . 0=No baby 1s' delivered from the Qualitative —
c_section mother's uterus through an . .
Method 1=Yes o . Nominal categorical
incision in the abdominal wall
and uterus
. 0=No Birth occurring before 37 Qualitative —
Prematurity premature . . .
1="Yes weeks of gestation Nominal categorical
Tvpe of Classification of the medical
M};I;ical consultation_ty 0= Public care service received by the Qualitative —
. pe 1 =DPrivate patient, according to the sector =~ Nominal categorical
Consultation

of the providing institution
Presence of one or more
0=No additional diseases or medical Qualitative —
1="Yes conditions that coexist with the = Nominal categorical
participant's main condition
Medication 0=No Intake, administration, or use Qualitative -

medications of one or more drugs by the . .
Use 1=Yes S Nominal categorical

Comorbidities comorbidities

participant, either occasionally,
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continuously, or under medical
indication
Admission of the participant to

Hospitalizatio e 0=No a healthcare center or hospital Qualitative —
hospitalizations . . .
ns 1="Yes for 24 hours or more to receive ~ Nominal categorical
specialized medical care
0=Level 1 Degree of ASD severity,
Level of )
. 1=Level 2 assessing the level of support -
Autism . . . . Qualitative —
. autism_level 2=Level 3 required in social . .
According to , o . Nominal categorical
3 = Don’t communication and restricted,
DSM-V . .
know repetitive behaviors

2.6. Nutritional Variables

Regarding nutritional variables, information was collected on the children's most recent body
weight, expressed in kilograms, as well as their last recorded height, measured in centimeters. These
data were essential for calculating key anthropometric indicators that allow assessing the children's
nutritional status. In particular, the body mass index (BMI) and height-for-age were calculated using
the standards established by the WHO as references. These measurements allowed for the
identification of potential nutritional disorders, such as malnutrition and risk of overweight or

obesity, and were essential tools for analyzing child growth and development (Table 3).

Table 3. Nutritional variables included in the questionnaire.

Variable Field
Value Definition Variable Type
Name Name yp
Da.te of the date_weigh Date on which it was weighed Quantitative —
weight and . day/month/year
. t_height and stemmed Interval
height
Measurement of the
Weight weight Weight in participant’s body mass, Quant'itative -
kilograms commonly expressed in Continuous
kilograms (kg)
Measurement of the
Height height Height in participant’s stature from fe.et Quant.itative -
centimeters to head, usually expressed in Continuous
centimeters (cm)
0=Normal S .
. BMI-for-height interpretation
1= Obesity .
. according to WHO charts for
2= Overweight .
Body Mass risk children aged 4 to 18 years: Qualitative
Index (BMI) dx_bmi . Obesity: > +2 SD; Overweight: . .
. . 3= Overweight Nominal categorical
diagnosis o +1 to +2 SD; Normal: +1 to -2
4= malnutrition .\
5= Sever SD; malnutrition: < -2 SD;
evere Severe malnutrition: < -3 SD
malnutrition
Height-for-age interpretation
0 = Normal based on WHO growth charts
. 1= Short height for children aged 4 to 18 years: o
Helg.h t-for-. dx_ha 2 = Severe short Normal: -2 to +3 SD; Short Qualltatlve B
Age diagnosis Nominal categorical

height
3 =Tall height

stature: -2 to -3 SD; Severe
short stature: < -3 SD; Tall
stature: > +3 SD

2.7. Family Variables

For the family variables analyzed, summarized in Table 4, information related to the child's

position in the family structure was included, specifically whether they were an only child or a

firstborn. Family living status was also explored, asking whether the participant lived with one
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parent, both parents, or neither. For the purposes of the analysis, cases in which participants did not

live with either parent were considered a possible indicator of separated/divorced parents. Finally,

family history of illness was investigated, with an emphasis on the presence of autism diagnoses

within the family, with the aim of identifying possible hereditary factors.

Table 4. Family variables included in the questionnaire.

Variable Field Name Value Definition Variable Type
Name
Only Child only_child 0=No Participant who has no Qualitative —
1=Yes siblings Nominal categorical
First-born first_born 0=No Participant who is the first- Qualitative —
1=Yes born among their siblings Nominal categorical
Separated/Div  separated_divorced_ 0=No Situation in which the Qualitative —
orced Parents parents 1=Yes participant does not live with ~ Nominal categorical
either parent
Family family_history_illnes 0=No Presence of one or more Qualitative -
History of s 1=Yes diseases or medical Nominal categorical
Illness conditions in the participant’s
family
Family family_autism 0=No Presence of an autism Qualitative —
History of 1="Yes diagnosis in a family member =~ Nominal categorical
Autism of the participant

2.8. Questionnaire for Pediatric Gastrointestinal Symptoms Rome IV (QPGS-1V)

The Rome Criteria are widely accepted as the main method for defining and diagnosing DGBISs,

through a questionnaire structured by sections according to the symptoms present in different

anatomical regions [15], allowing the classification of disorders based on age group [1]

(Supplementary material 3).

Table 5 presents a summary of the questionnaire [13,14], organized by sections, which describes

the diagnoses that can be established from the questions corresponding to each section. In addition,

the Cronbach's Alpha value obtained in a previous study conducted by us in a child population
diagnosed with ASD is included [5].

Table 5. Sections of the QPGS-IV with their respective Cronbach's Alpha.

. . Cronbach's Interpretati
Section Explanation
Alpha on
This section of the questionnaire explores
gastrointestinal symptoms located above the
Seions il ion e il
Pain and discomfort d ys I:’e psia and epi astr}i,f d .sp e fia' some 0.7331 High
above the belly button YSPep Plgastiic Cyspepsia;
questions for diagnosing irritable bowel
syndrome and functional abdominal pain not
otherwise specified
This section assesses gastrointestinal
Section B symp.t.oms loc.ated aroun.d or be.low the
Pai ddi fort umbilical region. In particular, it helps
. am and discomtor establish the diagnosis of irritable bowel 0.470 Moderate
in, around, or below . ..
syndrome, abdominal migraine, and
the belly button . . . .
functional abdominal pain not otherwise
specified
. This section evaluates the child's bowel
Section C movement patterns to diagnose defecation
Bowel movements P & 0.6535 High

v

(“poop”, “number 2”)

disorders such as functional constipation and
non-retentive fecal incontinence
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This section explores symptoms associated
with functional nausea and vomiting
disorders, including cyclic vomiting 0.6110 High
syndrome, nausea, functional vomiting, and
adolescent rumination syndrome
Section E Inquires about symptoms related to
Other symptoms aerophagia

Section D
Nausea and vomiting

0.6367 High

2.9. Questionnaire Interpretation

For proper interpretation of the QPGS-1V, a detailed analysis of each item and the corresponding
responses is essential. The Rome Foundation has established specific guidelines for scoring children
and adolescents. In this context, Table 6 summarizes the criteria established for diagnosing a DGBIs
[13,14].

Table 6. Scoring instructions for Parent-Report Form for the QPGS-IV for Children and adolescents.

H1. Functional Nausea and Vomiting Disorders

H1la. Cyclic Vomiting Syndrome

(D8) Two or more episodes of repeated vomiting in the past 6 months, AND
(D8b) Presence of nausea (“Yes”), AND
(D8c) Vomit free intervals is “Several weeks” or longer.

H1b. Functional Nausea and Functional Vomiting

H1b1. Functional Nausea

(D1) Nausea “2 times a week” or more in the past 2 months, AND

(D2) Nausea for 2 months or longer, AND

(D3) Nausea not usually related to meal (“No”), AND

(D4) No vomiting during nausea episode (“No”), AND

(D4a) If comorbid pain is present during nause episode, nausea is more
bothersome than pain.

H1b2. Functional Vomiting

(D5) Vomiting on average one or more times per week, AND

(D6) Vomiting for 2 months or longer, AND

(D7) Vomiting is not self-induced (“Never” or “Once in a while”), AND
Child does not meet criteria for rumination.

Hic. Adolescent Rumination Syndrome

(D9) Food comes back up “Several times a week” or “Every day”, AND
(D9a) Episodes occur shortly after eating (“Yes”). AND

(D9b) Episodes do not occur during sleep (“No”), AND

(D9c) Episodes are not accompanied by nausea or vomiting (“No”).

H1d. Aerophagia

[(E1) Belching “Several times a week” or “Every day”, OR

(E2) Flatus “Several times a week” or “Every day”] AND

(E3) Abdominal distension “Several times a week” or “Every day”, AND

(E4) Swallowing air “Several times a week” or “Every day”.
H2. Abdominal Pain Disorders
H2a. Functional Dyspepsia

Functional dyspepsia is diagnosed if child qualifies for postprandial distress
syndrome or epigastric pain syndrome or both.

H2al. Postprandial Distress Syndrome

[(A3) Fullness “4 days a month” or more often, OR

(A4) Satiation “4 days a month” or more often], AND

(A7) Duration of upper abdominal pain or discomfort is “2 months” or longer.
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H2a2. Epigastric Pain Syndrome

[(A1) Upper abdominal pain “4 days a month” or more often, OR (A2)
heartburn “4 days a month” or more often], AND

(A7) Duration of upper abdominal pain or discomfort is “2 months” or longer,
AND

(A8) Not related to a bowel movement: “Never” or “Once in a while”, AND
(A9-12) Not associated with change in stool form or frequency: “Never” or
“Once in a while”.

H2b. Irritable Bowel Syndrome

(B1 or A1) Abdominal pain “4 days a month” or more often, AND

(B3 or A7) Abdominal pain is “2 months” or longer, AND

(B2a) Not exclusively associated with eating (“No”), AND

(B2b) For girls, not exclusively associated with menses (“No” or “No
applicable”), AND

[At least one (A8-A12) OR (B4-B8) Bowel symptoms “Sometimes” or more
often], AND

(B9) For those who use laxatives (B9 is “Yes”), question (B9a) Elimination of
symptoms with laxatives must be answered “Never”, “Once in a while”, or
“Sometimes” (i.e., NOT answered “Most of the time” or “Always”).

H2c. Abdominal Migraine

(B10) Severe pain causing restriction in daily activities (“Yes”), AND

(B10a) Pain lasts 1 hour or more, AND

(B10b) In the past 6 months, 2 or more episodes of severe pain, AND

[(B10c) Two or more of the following during pain episodes:

1. No appetite, OR

2. Nausea, OR

3. Vomiting, OR

4. Pale skin, OR

5. Headache, OR

6. Eyes sensitive to light], AND

(B10d) Pain episodes are separated by several weeks or longer.

H2d. Functional Abdominal Pain-NOS

Lower abdominal location

(B1 OR A1) Abdominal pain “4 days a month” or more often, AND

(B3 OR A7) Abdominal pain is “2 months” or longer, AND

(B2a) Pain is not exclusively associated with eating (“No”), AND

(B2b) In girls, pains is not exclusively associated with menses (“No” or Not”
applicable”), AND

Does not meet criteria for the other functional gastrointestinal disorders
associated with abdominal pain (e.g., functional dyspepsia, irritable bowel

syndrome, abdominal migraine).
H3. Functional Defecation Disorders
H3a. Functional constipation

Two or more of the following;:

(C1) Two or fewer stools per week, OR

[Either (C2) hard (“type 2”) or very hard stools (“type 1”) OR (C3) Painful
stool] OR

(C4) Passage of very large stools, OR

(C5) Stool retention “1 time a week” or more often, OR

(C6) History of large fecal mass in rectum, OR

(C7) Soiling “Once a week” or more often.

If child meets criteria for irritable bowel syndrome, pain should improve with
laxative use (B9a= “Most of the time” or Always”).
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H3b. Non-Retentive Fecal Incontinence

(C7) Soiling “1 time a week” or more often, AND

(C7a) Amount of stool is small or large (not just a stain), AND
(C7b) Soiling for 1 month or longer, AND

(C5) No evidence of fecal retention (C5=Never), AND

Does not meet criteria for functional constipation.

3. Methods

Data collection via surveys took place between March 1, 2021, and February 28, 2023. Potential
participants were recruited from the gastro pediatric and neurology outpatient clinics, as well as from
specialized ASD foundations in the different countries invited to participate. The research was
approved by the Ethic Committee of Argentina (Faculty of Medicine, Universidad de Buenos Aires,
July 12, 2021), Colombia (Law 007-2021, Hospital Universitario del Valle “Evaristo Garcia”, March
12, 2021), and El Salvador (CNEIS/2022/19, September 20, 2022). Participants were not financially
compensated for their participation. The process was carried out in accordance with the 1975
Declaration of Helsinki [28].

3.1. Sample Size

Taking into account the reports by Buie, et al. [4] and Holingue, et al. [29], who described a
prevalence of gastrointestinal symptoms in children with ASD ranging from 9.0% to 91.0%, and
considering that in 2019, approximately 3000 children were admitted to the Emergency Department
of the Hospital Universitario del Valle “Evaristo Garcia” in Cali, Colombia, the sample size required
for a proportion was calculated. This calculation was performed with a margin of error of 5% and a
significance level () of 0.05:

n=NxZ2xpxq/d2x(N-1)+Z2xpxq
n=3000 x 1.962 x 0.03 x 0.97 / 0.052 x (3000 - 1) + 1.962 x 0.03 x 0.97
n =3000 x 3.8416 x 0.03 x 0,97 / 0.0025 x 2999 + 3.8416 x 0.03 x 0.97
n=3000x 0.1117 / 7.4975 + 0.1117
n=335.37 /7.6092
n=44.07

Where n is the sample size, N is the total population (3000 children who consulted the Emergency
Department), Z is the z value for the 95% confidence level (1 — alpha) (Z = 1.96), p the expected
prevalence of children with ASD with any gastrointestinal symptom (p=0.03), g= 1-p (0.97) and d the
absolute precision (0.05). A percentage of 15.0% was added to the sample size assuming some
incongruent or inconclusive data and/or losses, for a total sample size of 51 children.

3.2. Data Collection

Parents or guardians of participants were recruited from specialized pediatric gastroenterology
and neurology clinics, and from foundations dedicated to the care of children with ASD. Data
collection was conducted using the QPGS-1V, supplemented with sociodemographic, nutritional, and
family questions, administered by a physician via digital forms (Google Forms). The study was
conducted in Spanish, and, on average, most participants completed the survey in approximately 30
minutes.

3.3. Data Handling

A database was designed in the Excel program, into which the collected information was
entered, using double keying. Quality control was also performed on the collected information,
verifying its accuracy and the correct completion of the questionnaires. The data were subsequently
exported to Stata v. 16 for analysis.
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A descriptive analysis of the general characteristics of the population and measures of central
tendency and dispersion were performed according to the variable studied. The results were
presented as frequency (percentages) and mean (standard deviation). Data were analyzed using
Pearson's chi-square test or Fisher's exact test when required. Univariate, bivariate, and multivariate
multiple regression analyses were performed to investigate potential effects on the variables of
interest and the ASD diagnosis. Associations were calculated as odds ratios (OR) with their 95%
confidence intervals (95%CI). A p<0.05 was considered statistically significant.

3.4. Identifying and Handling Biases

To reduce training and coding bias, the surveys were administered by trained physicians, who
also reviewed 10% of the cases. Selection bias was controlled by the pediatric neurologist's diagnostic
impression according to DSM-V and ICD-10. To mitigate recall bias, the child's guardian's ability and
credibility were assessed during the interview. The pediatric gastroenterologist performed the
differential diagnosis to control for confounding bias, identifying functional or organic digestive
disorders.

3.5. Strengths and Weaknesses

The main strengths of our database include its prospective design, standardized methods, low
dropout rate, use of validated questionnaires, sample size, and its implementation in several cities,
which favored diversity and external validity. Furthermore, adequate comprehension of the
questionnaires by parents or guardians was ensured. However, the study has some limitations, such
as the dependence on parents or guardians for symptom reporting, which could introduce biases in
perception or subjective interpretation. Also, the selection of children attending gastroenterology or
neurology consultations could limit its representativeness of the general pediatric population with
autism. Finally, detailed information on potentially influential factors, such as dietary intake, physical
activity, and sedentary time, was not collected, which would have allowed for exploring potential
regional differences.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org. Dataset, Informed Consent, Questionnaire for Pediatric Gastrointestinal

Symptoms Rome IV.
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