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Article 
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Abstract: Background: Disorders of Gut-Brain-Interaction (DGBIs) are present in 22%-23% according 
to Rome IV. Latin American (LA) prevalence of DGBIs in children with Autism Spectrum Disorder 
(ASD) is unknown. The aim was to determine the prevalence of DGBIs and possible associations in 
schoolchildren and adolescents with ASD, from LA. Methods: observational analytical study 
conducted in six LA cities. Caregivers of children with ASD completed Rome IV Questionnaire for 
Pediatric Gastrointestinal Symptom to identify DGBIs. Sociodemographic, clinical, and family 
variables were included. Statistical analysis involved central tendency measures, univariate and 
bivariate analysis, calculation odds ratios (OR), 95% confidence intervals (95%CI), with p<0.05 
significant. Results: The study included 353 children with ASD. Predominantly male (78.8%), white 
(56.1%), attending private schools (85.4%), normal nutritional status according BMI (58.8%) and 
height-for-age (85.6%), born by c-section (57.5%), firstborn (54.7%), and level 1 autism (45.0%). A total 
of 58.9% presented some DGBI. Functional constipation (FC) was the most frequent (27.2%). Those 
from Central America (CA) had higher likelihood of presenting a DGBI (OR=1.98, 95% CI=1.25–3.12, 
p=0.0018). Conclusions: Over a half of LA schoolchildren and adolescents with ASD presented some 
DGBI, with FC being the most common, and higher likelihood of DGBI for those from CA. 

Keywords: Autism Spectrum Disorder; Disorders Gut-Brain interaction; Functional Constipation; 
Prevalence; Latin America; Rome IV; Schoolchildren; Adolescents 
 

1. Introduction 

Disorders of Gut Brain Interaction (DGBIs) are a group of functional gastrointestinal conditions 
that affect the interaction between the immune, endocrine, and nervous systems, causing discomfort 
and potentially localising at various levels of the digestive system [1]. The global prevalence of DGBIs 
in schoolchildren and adolescents is approximately 23.0% [2]. The diagnosis of these disorders, 
according to the Rome IV Criteria, is made through questionnaires focusing on the patient's 
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symptoms [3]. On the other hand, Autism Spectrum Disorder (ASD), whose multifactorial aetiology 
is still not fully understood, is characterised by atypical neurological development affecting 
communication skills, social interaction, learning, and behaviours, which tend to be repetitive, 
restrictive, and selective; the last two being a barrier in terms of their food selectivity and the 
problems that their diet will bring [4]. The treatment for these patients should be early, 
interdisciplinary, individualized and adapted to the specific needs of each child and its family [5]. 

DGBIs have been studied in children with ASD due to the high prevalence of gastrointestinal 
symptoms reported in this population, which is approximately 33.0% [6]. There are several 
hypotheses regarding the cause of autism and its association with gastrointestinal manifestations; 
one of the most studied aspects of these are the DGBIs and their correlation with an imbalance in the 
gut microbiota, which could affect the release of proinflammatory cytokines and serotonin, factors 
that may help explain the behavioural manifestations observed in children diagnosed with ASD [7].  

Despite the high medical comorbidity in children with ASD, there are no studies in Latin 
American schoolchildren and adolescents demonstrating the presence of DGBIs in these groups. This 
lack of knowledge represents a challenge for the accurate diagnosis and treatment of the paediatric 
population with ASD in the region. Therefore, the aim of this study was to determine the prevalence 
and possible associations of DGBIs in Central and South American schoolchildren and adolescents 
between 4-18 years diagnosed with ASD. 

2. Materials and Methods 

An observational analytical study was conducted in which caregivers of schoolchildren and 
adolescents aged 4 to 18 years, diagnosed with ASD, were invited to participate from capital cities in 
South America (SA) and Central America (CA), including Buenos Aires (Argentina), Cali (Colombia), 
San José (Costa Rica), San Salvador (El Salvador), Puebla (Mexico), and Panama City (Panama). All 
participants were diagnosed with ASD according to the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-V) [5]. This study was carried out by the Functional International Digestive 
Epidemiological Research Survey (FINDERS) group, consisting of paediatric gastroenterologists 
from the Working Group DGBI of the Latin American Society of Paediatric Gastroenterology, 
Hepatology, and Nutrition (LASPGHAN). The focus of the study was on DGBIs in schoolchildren 
and adolescents with ASD. To enhance the external validity of the results, a diverse racial, ethnic, 
socio-economic, and regional approach was used. This allowed for a more equitable representation 
of the populations from these six countries, which together account for approximately 37.0% of the 
total population of Latin America. 

To ensure consistency and enable comparisons across multinational cross-cultural studies, the 
research was systematically conducted following the same methods used in previous studies by the 
international FINDERS consortium [8]. Additionally, the Rome Criteria were used for interviews to 
determine DGBIs in schoolchildren and adolescents with a diagnosis of ASD through the 
Questionnaire for Pediatric Gastrointestinal Symptom Rome IV (QPGS-IV), which had previously 
been validated by the FINDERS group in Latin American schoolchildren and adolescents [8,9]. 
Children with ASD included in the study were referred from paediatric gastroenterology or 
neurology clinics or from foundations for children with ASD in each participating country. 
Caregivers of schoolchildren and adolescents aged 4 to 18 years with a diagnosis of ASD were 
interviewed once they authorised participation in the study. The variables considered included 
sociodemographic (age, sex, race, origin, school), clinical (caesarean birth, prematurity, autism 
severity, nutritional status, comorbidities), and family related (only child, firstborn, separated or 
divorced parents, intra-family DGBIs, family history of autism) factors.  

Regarding ethical considerations of each country, prior to providing a description of the study, 
its purpose, and the voluntary nature of participation, the parents or caregivers of the schoolchildren 
and adolescents signed an informed consent form, in which they declared their voluntary 
participation and adherence to the commitments previously outlined. The study was approved by 
the ethics committees of Argentina (Facultad de Medicina, Universidad de Buenos Aires, July 12, 
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2021), Colombia (Act 007-2021, Hospital Universitario del Valle “Evaristo García”, March 12, 2021), 
and El Salvador (CNEIS/2022/19, September 20, 2022). 

Data collection was carried out through interviews conducted between March 1, 2021, and 
February 28, 2023. The data were entered into an electronic database using Excel, and to ensure 
accuracy in the transfer, 10% of the completed questionnaires were reviewed. The statistical analysis 
included information on the prevalence in each of the participating countries for initial analysis, along 
with central tendency measures. Additionally, the data were analysed using the two tailed Student's 
t test, chi square test, and Fisher's exact test where applicable (Stata 16 version software, College 
Station, Texas). To assess possible associations for DGBIs, univariate and bivariate analyses were 
performed, with the calculation of Odds Ratios (OR) and their respective 95% Confidence Intervals 
(95% CI) for each exposure variable of interest (sociodemographic, clinical, and family related 
variables) and the outcome variable (presence or absence of DGBIs). A p-value <0.05 was considered 
statistically significant. The present study assesses the internal consistency and validation of the 
QPGS-IV in caregivers of schoolchildren and adolescents diagnosed with ASD using Cronbach's 
alpha (interpretation of Cronbach's alpha values: very high= 0.91-1.00, high= 0.61-0.80, moderate= 
0.41-0.60, low= 0.21-0.40 and very low= 0.01-0.20) [10] [11]. 

3. Results 

Four hundred and twenty-one parents or, in some cases, caregivers of schoolchildren and 
adolescents aged 4 to 18 years (mean age 9.0 ± 3.7 years) with a diagnosis of ASD were invited to 
participate in this study. Participants were recruited from various Latin American medical centres, 
foundations and hospitals during outpatient appointments. It should be noted that all parents and 
caregivers had previously consented to participate in the study. 

Ten parents or caregivers did not want to participate. Data from respondents with inconsistent 
answers (n=20) and children under 4 years of age (n=10) were excluded. After the exclusions, N=353 
participants were analysed, of which 290 (82.2%) were schoolchildren (aged 4 to 12 years old) and 63 
(17.8%) were adolescents (aged 13 to 18 years old). The population was divided into two age groups: 
4-10 years old (n=242, 68.6%) and 11-13 years old (n=111, 31.4%) (Figure 1).  

Regarding sociodemographic variables, it was found that 78.8% of the participants were male, 
with a male to female ratio of 1:3.7. The majority of participants were of white ethnicity (56.1%) 
followed by mixed race (40.8%). In terms of education, 85.4% of the children attended private 
educational institutions. Geographically, CA contributed 58.1% of the total population, mainly from 
Panama (15.9%), while SA contributed 41.9%, primarily from Argentina (23.2%) (Table 1). 

 

Figure 1. Population flowchart of the study. 

Table 1. Demographics. 
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 All 

(N=353) 

4-10 Years old 

(n=242) 

11-18 Years old 

(n=111) 

Sociodemographic variables 

Age (years) 

Mean SD 9.0+/-3.7 6.8+/-1.8 13.7+/-2.4 

Range 4-18 4-10 11-18 

Age groups (years)    

Schoolchildren (8-12) 290 (82.2) 242 (100.0) 48 (43.2) 

Adolescents (13-18) 63 (17.8) 0 (0.0) 63 (56.8) 

Sex 

Female 75 (21.3) 47 (19.4) 28 (25.2) 

Male 278 (78.8) 195 (80.6) 83 (74.8) 

Race       

White 198 (56.1) 132 (54.5) 66 (59.5) 

Mixed 144 (40.8) 100 (41.3) 44 (39.6) 

Afro-descendant 7 (2.0) 7 (2.9) 0 (0.0) 

Indigenous 4 (1.1) 3 (1.2) 1 (0.9) 

Country    

South America 148 (41.9) 102 (42.1) 46 (41.4) 

Argentina 82 (23.2) 61 (25.2) 21 (18.9) 

Colombia 66 (18.7) 41 (16.9) 25 (22.5) 

Central America 205 (58.1) 140 (57.9) 65 (58.6) 

Costa Rica 52 (14.7) 33 (13.6) 19 (17.1) 

El Salvador 47 (13.3) 39 (16.1) 8 (7.2) 

Mexico 50 (14.2) 30 (12.4) 20 (18.0) 

Panama 56 (15.9) 38 (15.7) 18 (16.2) 

School (n=328) (n=328) (n=223) (n=105) 

Public 48 (14.6) 31 (13.9) 17 (16.2) 

Private 280 (85.4) 192 (86.1) 88 (83.8) 

*SD=Standard Deviation. 

Among the clinical variables, 57.5% of the participants were born by caesarean section, 17.3% 
were preterm, and 45.0% had level 1 of autism. Regarding height-for-age, 85.6% were classified as 
eutrophic, and 58.8% had a normal weight according to the Body Mass Index (BMI) according to the 
World Health Organization. Additionally, 24.1% of the children had some comorbidity. Finally, in 
the family environment, 32.6% were only children, 54.7% were firstborn, and 26.1% had separated or 
divorced parents. A small percentage of children, 4.0%, had a family history of any DGBI, while 5.1% 
had a family history of autism (Table 2). 

Table 2. Clinical and family variables. 
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All 

(N=353) 

4-10 Years old 

(n=242) 

11-18 Years old 

(n=111) p 

Clinical variables 

Caesarean section 

No 150 (42.5) 98 (40.5) 52 (46.9) 

0.158 Yes 203 (57.5) 144 (59.5) 59 (53.1) 

Prematurity     

No 292 (82.7) 202 (83.5) 90 (81.1) 

0.341 Yes 61 (17.3) 40 (16.5) 21 (18.9) 

Level of autism 

Level I (n=180) (n=122) (n=58)  

No 99 (55.0) 67 (54.9) 32 (55.2) 

0.552 Yes 81 (45.0) 55 (45.1) 26 (44.8) 

Level II (n=180) (n=122) (n=58)  

No 110 (61.1) 74 (60.7) 36 (62.1) 

0.494 Yes 70 (38.9) 48 (39.3) 22 (37.9) 

Level III (n=180) (n=122) (n=58)  

No 151 (83.9) 103 (84.4) 48 (82.8) 

0.466 Yes 29 (16.1) 19 (15.6) 10 (17.2) 

Nutritional status 

According to Body Mass Index 

 

Normal 

(n=318) 

187 (58.8) 

(n=228) 

135 (59.2) 

(n=90) 

52 (57.8) 

0.456 Malnutrition 131 (41.2) 93 (40.8) 38 (57.8) 

According to Height for age 

 

Normal 

(n=320) 

274 (85.6) 

(n=228) 

196 (86.0) 

(n=92) 

78 (84.8) 

0.469 
Height 

altered 46 (14.4) 32 (14.0) 14 (15.2) 

Comorbidity     

No 268 (75.9) 188 (77.7) 80 (72.1) 

0.156 Yes 85 (24.1) 54 (22.3) 31 (27.9) 

Family variables 

Only child     

No 238 (67.4) 158 (65.3) 80 (72.1) 

0.127 Yes 115 (32.6) 84 (34.7) 31 (27.9) 

Firstborn     
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No 160 (45.3) 113 (46.7) 47 (42.3) 

0.259 Yes 193 (54.7) 129 (53.3) 64 (57.7) 

Separated/divorced parents 

No 261 (73.9) 193 (79.8) 68 (61.3)  

0.000 Yes 92 (26.1) 49 (20.2) 43 (38.7) 

DGBIs intra-family 

No 339 (96.0) 232 (95.9) 107 (96.4) 

0.536 Yes 14 (4.0) 10 (4.1) 4 (3.6) 

Autism in the family 

No 335 (94.9) 230 (95.0) 105 (94.6) 

0.521 Yes 18 (5.1) 12 (5.0) 6 (5.4) 

*DGBIs=Disorders Gut Brain Interaction. 

3.1. Prevalence 

Among the 353 schoolchildren and adolescents with ASD assessed using the Rome IV Criteria, 
more than half (58.9%) met the criteria for at least one DGBI. The most frequent DGBI was functional 
constipation (FC) (27.2%), followed by functional dyspepsia (FD) (21.8%), unspecified abdominal 
pain (4.5%) and disorders associated with nausea and vomiting (2.9%) (Table 3). 

Table 3. Prevalence of DGBIs. 

 All 

(N=353) 

4-10 Years old 

(n=242) 

11-18 Years old 

(n=111) 

DGBIs       

No 145 (41.1) 99 (40.9) 46 (41.4) 

Yes 208 (58.9) 143 (59.1) 65 (58.6) 

Associated with nausea and vomiting 10 (2.9) 6 (2.4) 4 (3.6) 

Functional vomiting 6 (1.7) 2 (0.8) 4 (3.6) 

Cyclic vomiting 1 (0.3) 1 (0.4) 0 (0.0) 

Rumination 2 (0.6) 2 (0.8) 0 (0.0) 

Aerophagia 1 (0.3) 1 (0.4) 0 (0.0) 

Associated with abdominal pain 100 (28.3) 69 (28.5) 31 (27.9) 

Functional dyspepsia 77 (21.8) 55 (22.7) 22 (19.8) 

Postprandial 74 (21.0) 53 (21.9) 21 (18.9) 

Epigastric 2 (0.6) 1 (0.4) 1 (0.9) 

Irritable bowel syndrome  5 (1.4) 5 (2.1) 0 (0.0) 

IBS with diarrhea 1 (0.3) 1 (0.4) 0 (0.0) 

IBS with constipation 4 (1.1) 4 (1.7) 0 (0.0) 

Abdominal migraine 2 (0.6) 1 (0.4) 1 (0.9) 
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Functional abdominal pain not 

otherwise specified 
16 (4.5) 8 (3.3) 8 (7.2) 

Associated with defecation 98 (27.8) 68 (28.1) 30 (27.0) 

Functional constipation 96 (27.2) 67 (27.7) 29 (26.1) 

Non-retentive faecal incontinence 2 (0.6) 1 (0.4) 1 (0.9) 

*DGBIs=Disorders Gut-Brain Interaction; IBS=Irritable bowel syndrome. 

3.2. Possible Associations 

A possible association was found between the factors assessed and geographical location. 
Specifically, schoolchildren and adolescents with ASD from CA were more likely to have some DGBIs 
(OR = 1.98, 95% CI = 1.25-3.12, p = 0.0018) compared to those from SA. Within SA, Mexico also showed 
a significant association (OR = 1.95, 95% CI = 0.98-4.09, p = 0.0425). However, no significant differences 
were observed when analysing other sociodemographic, clinical and family variables (p > 0.05) (Table 
4). 

Table 4. Possible associations with DGBIs. 

 DGBIs  

O

R 

 

95% 

CI 

 

p 

 DGBIs  

O

R 

 

95

% 

CI 

 

p No Yes No Yes 

Sociodemographic variables Clinical variables 

Age groups Caesarean section 

Schoolchild

ren 

120 

(82.8) 

170 

(81.7) 

1.0

0  

 

0.80

40 

No 

58 

(40.0) 

92 

(44.2) 

1.0

0  

 

0.42

89 

Adolescent

s 

25 

(17.2) 

38 

(18.3) 

1.0

7 

0.59

-

1.95 Yes 

87 

(60.0) 

116 

(55.8) 

0.8

4 

0.53

-

1.32 

Sex Prematurity 

Female 

31 

(21.4) 

44 

(21.2) 

1.0

0 

  

0.95

94 

No 

118 

(81.4) 

174 

(83.7) 

1.0

0   

 

0.57

82 

Male 

114 

(78.6) 

164 

(78.8) 

1.0

1 

0.58

-

1.75 Yes 

27 

(18.6) 

34 

(16.4) 

0.8

5 

0.47

-

1.55 

Race Level of autism (n=180) 

White Level I 

(n=65

) 

(n=11

5)   

  

No 

64 

(44.1) 

91 

(43.8) 

1.0

0 

  

No 

37 

(56.9) 

62 

(53.9) 

1.0

0 
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Yes 

81 

(55.9) 

117 

(56.2) 

1.0

1 

0.64

-

1.59 

0.94

24 

Yes 

28 

(43.1) 

53 

(46.1) 

1.1

2 

0.58

-

2.18 

0.69

66 

Mixed Level II 

(n=65

) 

(n=11

5)     

 

No 

91 

(62.8) 

118 

(56.7) 

1.0

0 

  

0.25

69 

No 

39 

(60.0) 

71 

(61.7) 

1.0

0   

 

0.81

82 

Yes 

54 

(37.2) 

90 

(43.3) 

1.2

8 

0.81

-

2.03 Yes 

26 

(40.0) 

44 

(38.3) 

0.9

2 

0.47

-

1.82 

Afro-descendant Level III 

(n=65

) 

(n=11

5)       

No 

138 

(95.2) 

208 

(100.0

) 

n/a 

No 

54 

(83.1) 

97 

(84.4) 

1.0

0   

 

0.82

37 

Yes 

7 

(4.8) 

0 

(0.0) Yes 

11 

(16.9) 

18 

(15.6) 

0.9

1 

0.37

-

2.30 

Indigenous Nutritional status 

No 

142 

(97.9) 

207 

(99.5) 

1.0

0   

 

 

0.16

55 

According to Body Mass Index 

Yes 

3 

(2.1) 

1 

(0.5) 

0.2

2 

0.00

4-

2.89 Normal 

(n=13

2) 

53 

(40.2) 

(n=18

6) 

78 

(41.9) 

1.0

0  

 

 

0.75

01 

School 

(n=328) 

(n=13

4) 

(n=19

4)       

Malnutrit

ion 

79 

(59.8) 

108 

(58.1) 

0.9

2 

0.57

-

1.49 

Public 

23 

(17.2) 

25 

(12.9) 

1.0

0   

 

 

0.28

13 

According to Height for age  

Private 

111 

(82.8) 

169 

(87.1) 

1.4

0 

0.71

-

2.71 Normal 

(n=13

4) 

18 

(13.4) 

(n=18

6) 

28 

(15.1) 

1.0

0 

 

 

 

 

0.68

35 

Origin 

Altered 

H/A 

116 

(86.6) 

158 

(84.9) 

0.8

7 

0.43

-

1.73 

South America Comorbidity 
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No 

70 

(48.3) 

135 

(64.9) 

1.0

0   

 

0.00

18 

No 

112 

(77.2) 

156 

(75.0) 

1.0

0  

 

0.62

80 

Yes 

75 

(51.7) 

73 

(35.1) 

0.5

0 

0.31

-

0.79 Yes 

33 

(22.8) 

52 

(25.0) 

1.1

3 

0.66

-

1.93 

Argentina Family variables 

No 

110 

(75.9) 

161 

(77.4) 

1.0

0   

 

0.73

58 

Only child 

Yes 

35 

(24.1) 

47 

(22.6) 

0.9

1 

0.54

-

1.56 No 

97 

(66.9) 

141 

(67.8) 

1.0

0   

 

0.86

04 

Colombia Yes 

48 

(33.1) 

67 

(32.2) 

0.9

6 

0.59

-

1.55 

No 

105 

(72.4) 

182 

(87.5) 

1.0

0   

 

0.00

03 

Firstborn 

Yes 

40 

(27.6) 

26 

(12.5) 

0.3

7 

0.20

-

0.67 No 

67 

(46.2) 

93 

(44.7) 

1.0

0   

 

0.78

13 

Central America Yes 

78 

(53.8) 

115 

(55.3) 

1.0

6 

0.67

-

1.66 

No 

75 

(51.7) 

73 

(35.1) 

1.0

0   

 

0.00

18 

Separated/divorced parents 

Yes 

70 

(48.3) 

135 

(64.9) 

1.9

8 

1.25

-

3.12 No 

110 

(75.9) 

151 

(72.6) 

1.0

0   

 

0.49

16 

Panama Yes 

35 

(24.1) 

57 

(27.4) 

1.1

8 

0.70

-

1.99 

No 

126 

(86.9) 

171 

(82.2) 

1.0

0   

 

0.23

59 

DGBIs intra-familiar 

Yes 

19 

(13.1) 

37 

(17.8) 

1.4

3 

0.76

-

2.77 No 

142 

(97.9) 

197 

(94.7) 

1.0

0  

 

0.12

73 

El Salvador Yes 

3 

(2.1) 

11 

(5.3) 

2.6

4 

0.67

-
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14.9

8 

No 

123 

(84.3) 

183 

(88.0) 

1.0

0   

 

0.39

09 

Familial autism 

Yes 

22 

(15.2) 

25 

(12.0) 

0.7

6 

0.39

-

1.49 No 

138 

(95.2) 

197 

(94.7) 

1.0

0   

 

0.84

64 

Costa Rica Yes 

7 

(4.8) 

11 

(5.3) 

1.1

0 

0.37

-

3.43 

No 

130 

(89.7) 

171 

(82.2) 

1.0

0   

 

0.05

22 

 

Yes 

15 

(10.3) 

37 

(17.8) 

1.8

7 

0.95

-

3.83 

Mexico 

No 

131 

(90.3) 

172 

(82.7) 

1.0

0   

 

0.04

25 

Yes 

14 

(9.7) 

36 

(17.3) 

1.9

5 

0.98

-

4.09 

* DGBIs=Disorders Gut-Brain Interaction; H/A=Heigh for age. 

3.3. Validation and Internal Consistency of the QPGS IV in Spanish for ASD. 

Validation and internal consistency analysis of the questionnaire, designed for parents and 
caregivers of schoolchildren and adolescents with ASD, showed a Cronbach's Alpha of 0.7818 (high). 
When analyzed the QPGS IV by section, interpretations ranged from moderate to high (Table 5). 

Table 5. Validation and internal consistency of the QPGS IV in Spanish designed for parents and caregivers of 
schoolchildren and adolescents with ASD. 

 Alpha de Cronbach Interpretation 

Total questionnaire 0.7818 High 

Section A  0.7331 High 

Section B  0.4706 Moderate 

Section C  0.6535 High 

Section D  0.6110 High 

Section E  0.6367 High 

* QPGS IV=Questionnaire for Pediatric Gastrointestinal Symptoms Rome IV. 

3.4. Main Digestive Symptoms Identified 
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When evaluating the main digestive symptoms according to the Rome IV questionnaire, it was 
found that most children presented flatus (50.4%), followed by painful stools (35.7%), large stools 
(30.6%), history of large fecal mass in rectum (26.6%) and hard stools (23.8%) (Table 6). 

Table 6. Main digestive symptoms identified using QPGS IV. 

Symptom n (%) 

Flatus 178 (50.4) 

Painful Stool 126 (35.7) 

Large stools 108 (30.6) 

History of large fecal mass in rectum 94 (26.6) 

Hard stools 84 (23.8) 

Belching 84 (23.8) 

Stool Retention 78 (22.1) 

Soiling 73 (20.7) 

Abdominal pain around and below belly button  68 (19.3) 

Early satiation  66 (18.7) 

Abdominal pain above belly button 53 (15.0) 

Abdominal distention 48 (13.6) 

Watery stools 28 (7.9) 

Swallowing air  26 (7.4) 

Nausea 25 (7.1) 

Heartburn  16 (4.5) 

* QPGS IV=Questionnaire for Pediatric Gastrointestinal Symptoms Rome IV. 

4. Discussion 

In the present study, we aimed to determine the prevalence of DGBIs in adolescents with ASD 
from Central and South America. Due to the inherent limitations in administering the questionnaires 
to the target population, it was the parents or guardians who completed the QPGS-IV, which 
demonstrated high validity and reliability (Cronbach’s alpha of 0.7818 ) (Table 5). This questionnaire, 
is considered the gold standard for diagnosing DGBIs in children and adults, despite being viewed 
as subjective [3], has adequate construct validity [9], a sensitivity of 75% (95% CI = 59.0-79.0), and a 
specificity of 90% (95% CI = 83.0-98.0) [8], and it is recommended that it be guided to improve internal 
reliability [12]. 

We found that Latin American schoolchildren and adolescents diagnosed with ASD had a 
prevalence of 58.9% for presenting some type of DGBI according to the Rome IV Criteria. This figure 
is higher than those reported in similar age groups of children without ASD: A systematic review of 
European, North American and Latin American children between the ages of 4 and 18, analyzed 
according to Rome IV criteria, found that the global prevalence of DGBI was 23.0%. (95% CI = 21.0-
25.0%, I² = 99%) [2], in a cross sectional study made in Colombia, the prevalence of these disorders 
was 21.2% [13], 22.3% in Ecuador [13], 25.0% in the United States [14], 31.2% in Bosnia and 
Herzegovina [15], and between 26.2%-26.4% in Italy [16]. Some authors had compared the prevalence 
of these disorders according to the Rome III Criteria and the prevalence ranged from 13.4% to 29.9% 
(higher compared to Rome IV prevalence) in Latin American countries such as Mexico, Colombia, El 
Salvador, Ecuador, and Panama [13]. 

Our prevalence of DGBIs is lower than that reported by Gülpınar, et al. [17], who, in a case-
control study conducted with Turkish children aged 4 to 10 years old, found a prevalence of  76.5%  
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in children with ASD using the Rome III Questionnaire. Even when made a subanalysis to compared 
with our Latin American children of the same age (76.5% versus 59.1%, p = 0.006), the difference is 
notable and could be due to the questionnaire they applied or to cultural factors that may influence 
the prevalence of these DGBIs, such as eating habits.  

In the present study and according to Rome IV, the most prevalent DGBI in Latin American 
schoolchildren and adolescents with ASD was FC, which occurred in 27.2%. This was higher than 
reported in neurotypical children of the same age according to Rome IV in European countries, Latin 
American, and the United States of America [2,13–16], and according to Rome III for Latin American 
countries [13], but lower than the figures found in Bosnia and Herzegovina [15] according to Rome 
IV, and those identified by Gülpınar, et al. [17], who found 38.2% in Turkish children with ASD [17].  

Our second most prevalent DGBI was FD with 21.9%, higher than those reported according to 
Rome IV in healthy children without ASD [2,13,15,16] and with ASD [17], as well as according to 
Rome III Criteria in healthy Latin American children without ASD [13]. These differences could be 
explained by the hypothesis of a bidirectional interaction between the central nervous system and 
the digestive tract [18], as well as methodologically, by the type of questionnaire and its 
interpretation, the coexistence of DGBIs, the sample size or regional, cultural, nutritional and lifestyle 
differences, among others.  

In future research, it would be beneficial to investigate the potential causes of the high 
prevalence of FC in children with ASD. These causes may include, but are not limited to, the child's 
diet and lifestyle. Furthermore, it may be advantageous to propose new non-invasive and cost-
effective therapies that have demonstrated encouraging results in children with FC, such as 
transcutaneous tibial nerve stimulation [19,20] or novel drugs such as Linaclotide [21–23].  

Regarding  a drug treartment for the most prevalent DGBI, a 3-phase study proved that 
Linaclotide is safe and effective in treating FC. It evaluated multiple doses and response in patients 
aged between 6 and 17 years old. It also evaluated the dose and response in patients aged between 2 
and 5 years old. And concluded with a double-blind, placebo-controlled, multicentre trial in children 
aged 6 to 17 years [21–23]. Subsequent to these findings, the drug has been approved by the Food 
and Drugs Administration in the United States of America, as a treatment for children suffering from 
FC, and the only adverse effect found was moderate to mild diarrhea in some of the patients [21–23]. 

The only possible association that we found in this group of Latin American schoolchildren and 
adolescents with ASD was the relevance of the geographical region they came from, as there was a 
higher prevalence of DGBIs in Central America (OR = 1.98, 95% CI = 1.25–3.12, p = 0.0018), specifically 
in Mexico, and a lower prevalence in SA, particularly in Colombia. Several hypotheses could explain 
this, including nutritional, psycho-affective factors, and the role of the microbiota. From a nutritional 
standpoint, we did not find differences in their nutritional status, even in the most prevalent DGBI,  
FC. However, it is worth noting that nearly one-third of the children with both FC and ASD (26.0%) 
were overweight or obese. Regarding what we previously mentioned, there is a theory that 
neurotypical children, no matter their sex, who are overweight or obese may experience FC, and the 
risk of obesity is higher in children with FC; those risk were observed specially in developed countries 
(95% CI = 1.49–3.46; p = 0.000), but not in developing countries [24]; however, these results have not 
been confirmed in Colombian children without ASD with certain DGBI, such as FC [25].  

Despite the absence of any possible psycho-affective associations in these Latin American 
schoolchildren and adolescents with ASD and DGBI, there was a higher percentage of divorced or 
separated parents in Latin American adolescents with ASD compared to schoolchildren (38.7% vs. 
20.2%, p = 0.000). This finding may be indicative of the psychosocial and familial strain involved in 
raising children with ASD in a society that is poorly adapted to the needs of this population. In 
correlation with our findings, one study showed that parents of children with ASD had lower scores 
than parents of neurotypical children on the WHOQOL-BREF quality of life scale and the QOL 
[26,27]. 

 In future research, it would be beneficial to design and conduct a study that assesses family 
quality of life in the Latin American population. This study should be conducted before and after the 
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diagnosis of the child with ASD, as well as following the diagnosis and interventions for both the 
family and the child. 

Research related to alterations in the microbiota and behaviour in patients with ASD 
commenced reporting in 2015 [28], following the case report of a young individual from the United 
States of America, who exhibited behavioural improvements regarding social interaction, such as eye 
contact, speech improvement, and motricity, after undergoing common antibiotic treatment [28]. 
Subsequent studies have demonstrated significant disparities in the microbiota of children with ASD 
in comparison to those with typical development [29,30], and the prospective therapeutic benefits of 
pre- and probiotics [31,32], as well as faecal transplants [33,34], meticulously tailored to the individual 
requirements of each patient [29].  All of these points to the importance of advancing future research 
to uncover potential risk factors.  

In these Latin American schoolchildren and adolescents with ASD, between 4.5% and 50.4% 
presented one or more symptoms based on the Rome IV Pediatric Digestive Symptom Questionnaire 
(Table 6). Children with ASD are 2 [35] to 4 times [36] more likely to present digestive symptoms, as 
well as multiple digestive symptoms (30.6% versus 5.4%, p < 0.05) [37], compared to children without 
ASD, which impacts both their quality of life and that of their families [38]. As a result, non-verbal 
scales have been proposed to identify digestive symptoms and assess their psychometric 
characteristics, for both research and clinical purposes [39]. Many of the digestive symptoms in 
patients with ASD are linked to their stereotyped behaviours, with a marked food selectivity and a 
strong preference for carbohydrates and specific foods [40]. In a case control study comparing 
typically developing children and children with ASD, gastrointestinal symptoms were associated, in 
both groups, with an increase in self-injurious behaviour, restricted stereotyped behaviour, 
aggressive behaviour, sleep problems, attention problems, somatic complaints and an increase in 
parasomnias [37]. Children with ASD and gastrointestinal symptoms were also more likely to 
experienced the problems listed above, than children with ASD but without gastrointestinal 
symptoms [37]. 

We consider the strengths of our study to be the diversification of the population, which 
represents approximately 37.0% of the total population of Latin America. Upon calculating 
Cronbach’s Alpha for the questionnaire completed by the parents or caregivers of children with ASD, 
we concluded that this method of administering the questionnaire to third parties was valid and 
reliable (Cronbach’s Alpha = 0.7818). We acknowledge that one area for improvement is the need to 
expand the sample size in certain countries. Additionally, we cannot rule out that the results obtained 
may not be fully generalisable to all of Latin America. As this is the first Latin American study to 
evaluate the prevalence of DGBIs in children with ASD, the lack of previous similar research makes 
it difficult to compare our findings. We propose, in the future, to conduct a case-control study at the 
Latin American level to more accurately identify the risk factors affecting the school-aged and 
adolescent population with ASD. 

5. Conclusions 

In conclusion, through this study and in comparison with literature reviews of studies 
conducted on Latin American children and those from other continents, the hypothesis can be 
confirmed that there is a higher prevalence of DGBIs in children with ASD compared to those with 
neurotypical development. In this group of Latin American schoolchildren and adolescents with 
ASD, regardless of their level of autism, 6 out of every 10 children present some form of DGBI, with 
FC being the most frequent. Additionally, children from CA have a higher likelihood of presenting 
any DGBI. 
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The following abbreviations are used in this manuscript: 
DGBIs Disorders Gut-Brain Interaction 

ASD Autism Spectrum Disorder 

SA South America 

CA Central America 

OR Odds Ratio 

BMI Body Mass Index 

FC Functional Constipation 

QPGS IV Questionnaire for Pediatric Gastrointestinal Symptoms Rome IV 

FINDERS Functional International Digestive Epidemiological Research Survey 

DSM-V Diagnostic Statistical Manual of Mental Disorders 

LASPGHAN Latin America Society of Paediatric Gastroenterology Hepatology and Nutrition 

FD Functional Dyspepsia 

FAP Functional Abdominal Pain 
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