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Introduction

Functional gastrointestinal disorders (FGIDs) are a 
group of disorders that are characterized by the lack of 
an appreciable alteration from the normal histological, 
anatomical, and biochemical parameters, and hence are 
diagnosed and classified based on symptomatology.1

The pathophysiology of those disorders is not fully 
understood.2 Many theories revolve around the dysfunc-
tion of the Brain-gut access, in genetically susceptible 
individuals along with an early life stressor, leading to a 
state of autonomic nervous system imbalance (the poly-
vagal theory).3

Several diagnostic criteria have been proposed by 
different expert groups, the oldest of which were 
Apley’s, back in 1958.4-6 More recently the Rome foun-
dation formed by a group of experts proposed symptom-
based guidelines and diagnostic criteria that would 
become the gold-standard in this field.5,6 With the 
increasing number of FGIDs studies done over the past 

decade; they have updated their criteria (Rome IV) 
focusing on the most recent available evidence, rather 
than an expert consensus (as was the case with older 
Rome versions).5,6

The prevalence of FGIDs overall ranges from 9.9% 
to 29%.7 The prevalence of adult irritable bowel syn-
drome (IBS) and functional dyspepsia (FD) in our 
region are 30.5% and 18%, respectively.8,9 Most data 
from our region used Rome III criteria or Apley’s for 
RAP and IBS with a few exceptions.8-10

1022265 GPHXXX10.1177/2333794X211022265Global Pediatric HealthKhayat et al
research-article2021

1Department of Pediatrics, Umm Al-Qura University, Makkah, Saudi 
Arabia
2Division of Medicine and Surgery, Umm Al-Qura University, 
Makkah, Saudi Arabia

Corresponding Author:
Ammar Khayat, Department of Pediatrics, Faculty of Medicine, Umm 
Al-Qura University, P.O.Box 8505, Alabidiyah, Makkah 21421, Saudi 
Arabia. 
Email: aakhayat@uqu.edu.sa

The Effect of Using Rome IV Criteria on 
the Prevalence of Functional  
Abdominal Pain Disorders and  
Functional Constipation among Children 
of the Western Region of Saudi Arabia

Ammar Khayat, Assistant Professor1 , Ghady Algethami, Student2,  
Sama Baik, Student2, Mai Alhajori, Student2, and Dhayy Banjar, Student2

Abstract
Functional gastrointestinal disorders are characterized by absence of anatomical and biochemical alterations, and are 
diagnosed and classified based on symptomatology. We aim to explore the prevalence of functional abdominal pain 
disorders and Functional constipation using Rome IV criteria. An online questionnaire was distributed randomly via 
social media targeting the general population of the western region of Saudi Arabia. Parents who have at least 1 child 
in the age group 3 to 18 years were included. Children with mental disabilities, or any organic gastrointestinal disorder 
were excluded. Five hundred thirty-two responded and 215 were excluded. The overall prevalence of functional 
abdominal pain disorders was 3.1%. The prevalence of functional constipation was 4.7%. Conclusions: Rome IV criteria 
seems to give a lower functional abdominal pain prevalence than Rome III, online learning did not seem to affect the 
prevalence of both disorders, but a family stressor seems to increase functional constipation prevalence.

Keywords
functional gastrointestinal disorders, COVID-19, Saudi Arabia, Irritable Bowel Syndrome, Pediatric

Received April 19, 2021. Accepted for publication May 10, 2021.

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/gph
mailto:aakhayat@uqu.edu.sa


2 Global Pediatric Health

The economic and social burden of FGIDs cannot be 
overstated. The estimated direct annual cost of care for 
FC and IBS in a US study ranged from 1000 to 7000 
dollars, with a lower reported quality of life.11,12 It is 
estimated that 23% of school-age children with a FGID 
miss 2-10 days annually in the US and UK.13,14 A large 
population based survey from our region showed that 
chronic abdominal pain in adults was the second most 
common location of chronic pain in a primary care 
setting.15 Another study estimated that 50% of referrals 
to gastroenterology service are due to a FGID.1

This burden is further complicated by the knowledge 
gap within the primary care setting. An ambulatory 
practitioner survey in our region showed that only 61% 
of practitioners were aware of functional constipation 
definition based on Rome criteria.16

Given the disease burden along with this knowledge 
gap and scarcity of large population-based data on pedi-
atric FGIDs, and more specifically functional abdominal 
pain disorders (FAPDs) and functional constipation 
(FC), we aimed to study the prevalence of those 2 groups 
of disorders in our region. Furthermore, since none of 
the pediatric studies of FAPDs or FC used Rome IV cri-
teria, we aimed to assess the effect of using those on 
disease prevalence in comparison to other studies that 
used older criteria. We also aim to assess the socioeco-
nomic impact as well as COVID-19 impact (distant 
learning, lockdown, and COVID-19 related death in the 
family) on the prevalence of FAPDs and FC.

Methods

This is a cross-sectional online survey-based study tar-
geting the general population of the western region of 
Saudi Arabia. Questionnaires were designed by google 
forms and links were shared randomly on social media 
apps, mainly (WhatsApp®). According to global media 
insights; 26.25 million (71%) of the Saudi population 
use that app, the most common messaging/social media 
app used in this region.

Questionnaire design: The Questionnaire (sample 
attached in Supplemental Material) was carefully 
designed so the answer pathways would lead to fulfill-
ment of Rome IV criteria of 1 or more of the functional 
abdominal pain disorders as well as functional constipa-
tion.5 Using Google Forms features such as “required to 
proceed” to make sure no criteria would be left unan-
swered, yes/no questions for present/absent criteria were 
designed, and duration questions were used where dura-
tion criteria must be fulfilled with the appropriate cutoff 
points. Subjects that do go through criteria for a FAPD 
or FC would still continue to go through questions for 
the other disorders in the questionnaire. Since IBS-C 
and FC criteria overlap but they are mutually exclusive, 

participants that meet both criteria were manually 
screened for the question that asks whether “pain 
improves with defecation.” When answered yes, that 
participant was considered to have FC ONLY, and IBS-C 
ONLY when the answer was no. Other than this excep-
tion, participants can fulfill criteria for more than 1 
disorder.

Inclusions: This is a public survey. All participants 
from our region that have at least 1 child between the 
ages 3 and 18 who have clicked the survey link were 
included.

Exclusions: any child known to have a chronic organic 
gastrointestinal disorder. Any child with special needs. 
Any child who’s on daily medications or have a chronic 
medical condition like Diabetes. In addition, participants 
who answered yes to chronic abdominal pain question 
and had 2 or more gastrointestinal (GI) symptoms indica-
tive of a possible organic etiology were also excluded. 
Those symptoms include weight loss, blood in stools, 
joint pains or swellings, mouth ulcers, visual symptoms 
(uveitis), and family history of a GI disorder.

Data collection: Information on parental age, marital 
status, income, occupation, living status, location, child’s 
age, gender, history of COVID-19 and COVID-19 related 
death in the family, and perception of distant learning on 
symptoms were collected in the questionnaire from each 
participant. In addition; participants were asked whether 
their child: was ever diagnosed with any medical condi-
tion, is on chronic daily medications, is a special needs 
child, or have symptoms of organic GI disorders.

Sample size determination: OpenEpi® ver3.0 soft-
ware was used to estimate our sample size that is repre-
sentative of our region population of 8.5 million. For 
confidence level of 99%, and an expected prevalence of 
10%; the sample size required is 239. We aimed to 
obtain at least 500 participants to overcome potential 
exclusions.

Statistical Analysis

After proper translation and coding, data obtained was 
entered into the statistical package for social science 
software (SPSS®) for analysis. Case identification per 
Rome IV criteria was done using complex operators and 
logical expressions in the case selection command. The 
frequency of cases identified for each category and sub-
category were expressed in numbers (n) and percentages 
(%) of the total sample. Then χ2 (Fisher’s exact) test was 
used to measure any association between cases and dif-
ferent categorical variables (marital status, occupation, 
income, educational level, history of COVID-19 diag-
nosis, or death in the family), and Spearman’s correla-
tion for continuous variables. A multinomial logistic 
regression model was used to assess the effect of all 
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variables combined on cases. P values <.05 were con-
sidered significant.

Results

Five hundred thirty-two responded to the questionnaire, 
and 215 were excluded (review exclusions). The base-
line characteristics of the remaining 317 are summarized 
in Table 1.

FAPDs

Twenty-three answered yes to chronic abdominal pain 
(7.3%). Out of whom 5 met criteria for irritable bowel 
syndrome (IBS), and 3 of those had IBS-C. Four cases 

Table 1. Baseline Characteristics Overall, and Baseline Characteristics of Subjects with FAPD and FC.

Variable Overall N = 317 (%) FAPD N = 10 (%) P value FC N = 15 (%) P value

Living with both parents 297 (94) 7 (70) .01 15 (100) .6
Parent age .5 .6
 >40 134 (42) 3 (30) 5 (33)
 31-40 144 (45) 5 (50) 9 (60)
 20-30 39 (12) 2 (20) 1 (6)
Married 297 (94) 8 (80) .07 15 (100) 1
Educational level 1 1
 Undergraduate 240 (75) 8 (80) 11 (73)
Occupation .05 .7
 Field work 88 (28) 4 (26)
 Business 116 (36) 4 (40) 4 (26)
 Student/unemplyed 87 (27) 6 (60) 6 (40)
 Healthcare 25 (8) 1 (6)
Monthly income .3 1
 <5000 SAR* 49 (15) 3 (30) 2 (13)
 5000-10 000 SAR 79 (25) 1 (10) 4 (26)
 >10 000 SAR 111 (35) 3 (30) 5 (33)
 Unanswered 78 (24) 3 (30) 4 (26)
Child’s age .8 .8
 <5 91 (29) 2 (20) 4 (26)
 5-12 174 (55) 6 (60) 8 (53)
 13-18 52 (16) 2 (20) 3 (20)
Child’s gender .3 .5
 Male 156 (49) 3 (30) 6 (40)
Learning issues 1 .1
 Yes 13 (94) 0 2 (13)
COVID-19 in family .7 .3
 Yes 87 (27) 2 (20) 2 (13)
COVID-19 death in family .2 .07
 Yes 10 (3) 1 (10) 2 (13)
Had home lockdown 1 .1
 Yes 301 (95) 10 (100) 13 (87)

P values shown are for Fisher’s exact tests for the respective variables in association with FAPD cases versus non-selected cases, and with FC 
cases versus non-selected cases.
Bold indicates the result is significant.
*Saudi Arabian Riyal.

out of the 5 also met criteria for functional dyspepsia 
(FD), while 1/4 also met criteria of abdominal migraine. 
Seven cases met criteria for FD (specifically post-pran-
dial distress subtype), 4 out of them also met criteria for 
IBS, while 1/4 also met criteria for abdominal migraine. 
Three cases met criteria for abdominal migraine, and 2 
of them also met criteria for FD, while 1/2 met criteria 
for IBS. The breakdown of FAPD subtype is illustrated 
in Figure 1. No cases met criteria for “functional abdom-
inal pain not otherwise specified” subtype in our study. 
Collectively, there were 10/317 = (3.1%) cases that did 
meet criteria for one or more of the FAPDs. Their base-
line characteristics are summarized in Table 1.

Living with both parents was significantly associated 
with FAPD (P = .019). Similarly parental occupation 
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was significantly associated with FAPD (P = .05). 
Otherwise, there was no statistical significant associa-
tion between FAPDs and any of the individual indepen-
dent variables including: marital status, parental age, 
parental educational level, parental occupation, monthly 
income, child’s age and gender, and learning issues. 
Table 1 summarizes Fisher’s exact test P values for each 
variable.

A binomial logistic regression model combining all 
independent variables showed no statistical association 
with the diagnosis of a functional abdominal pain dis-
order but was very close (final model fitting χ2 = 30, 
P = .056). It should be noted however that the likeli-
hood ratio for occupation was statistically significantly 
associated with FAPD in the model (χ2 = 11, P = .009). 
In addition, FAPD cases were less likely to be living 
with both parents by 97% (odds ratio 0.027, P = .03).

Distant learning doesn’t seem to affect FAPDs symp-
toms (symptoms before and after COVID-19 pandemic) 
based on parental perception (Fisher’s exact = 1.6, P = .6).

FC

Forty-three (13.5%) answered yes to having chronic con-
stipation. Fifteen cases (4.7%) did meet criteria for func-
tional constipation. There was no statistically significant 

association between FC and any of the individual inde-
pendent variables including: marital status, parental age, 
parental educational level, parental occupation, monthly 
income, child’s age and gender, and learning issues. 
Table 1 summarizes Fisher’s exact test P values for each 
variable.

A binomial logistic regression model combining all 
independent variables showed no statistical association 
with the diagnosis of functional constipation (χ2 = 18, 
P = .54). It should be noted however that within the 
logistic regression model, a COVID-19 death in the 
family was significantly associated with the diagnosis of 
FC (odds ratio 10, P = .02). The likelihood ratio of hav-
ing a COVID-19 related death in the family with the 
diagnosis of FC is 4 P = .03 in the same model.

Distant learning doesn’t seem to affect FC symptoms 
(symptoms before and after COVID-19 pandemic) based 
on parental perception (Fisher’s exact = 1.6, P = .5).

In summary: The prevalence of FAPDs was 3.1%, 
and the prevalence of FC was 4.7%.

Discussion

The worldwide pooled prevalence of functional abdomi-
nal pain disorders from a large meta-analysis is 13.5%.17 
The prevalence varies significantly based on different 

Figure 1. Diagrammatic summary of the number of cases for each isolated FAPD subtype, along with the overlapping cases.
Abbreviations: FD, functional dyspepsia; IBS, irritable bowel syndrome.
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regions and ranges from as low as 1.6% to as high as 
41.2%.17 Studies that used Rome III (in comparison to 
Rome IV) criteria tended to have a relatively higher 
prevalence.17,18 Our prevalence although seems some-
what on the lower end relative to other regions might 
have underestimated the real prevalence. Telmesani pre-
viously reported a prevalence of as high as 17% in our 
region, although his study was mainly focused on mid-
dle school and high school kids from 1 school, and both 
H-pylori positive and negative subjects were included.10 
Moreover, he used Appley criteria to define “recurrent 
abdominal pain” which are less strict than the Rome IV 
criteria.4,5,10 An adult study from the central region of 
Saudi Arabia again showed a much higher prevalence of 
30.5%, albeit Rome III criteria were used.9 The preva-
lence of functional abdominal pain disorders does seem 
to be affected by which criteria are used.8,17,18 As men-
tioned previously; the prevalence seems to be lower 
when Rome IV instead of III criteria are used, since 
Rome IV criteria are stricter.5,6,17,18 It is well known that 
using a higher threshold for a diagnostic test (eg, stricter 
diagnostic criteria) for a given medical condition com-
monly results in a higher specificity and a lower sensi-
tivity and vice versa.19 Disease prevalence also affects 
those interactions.20 Since they are usually inversely 
proportional; the optimal diagnostic threshold to bal-
ance sensitivity and specificity that is pre-determined by 
clinicians relies on factors such as how serious a condi-
tion’s long term sequelae are (if the diagnosis is missed 
for example, hence sensitivity would be prioritized over 
specificity).19 FGIDs overall and FAPDs are generally 
benign with no known long-term sequalae besides the 
increased likelihood of adult FGIDs.5,21 Furthermore, 
when a given diagnosis relies heavily on subjective data 
(as is the case with FGIDs) it tends to have a significant 
inter-provider variability; thus necessitating a higher 
specificity and “stricter” diagnostic criteria, in order to 
ameliorate the diagnostic variability.5

FAPDs used to be a diagnosis of exclusion until 
Rome IV criteria came out.5 The Rome IV expert com-
mittee deliberately removed that designation and instead 
used “after careful evaluation of other etiologies” in 
their criteria, in order to reduce unnecessary testing.5 In 
pediatric patients with prolonged abdominal pain and 
absence of “red flags,” the decision to pursue further 
testing becomes challenging considering the low preva-
lence of FAPDs in our region. Furthermore, H-pylori 
and celiac disease incidences are 3.2% and 27.4%, 
respectively; 2 common examples of organic gastroin-
testinal disorders that do share clinical features of 
FAPDs.10,22 In a prospective study, the diagnostic yield 
of upper endoscopy in pediatric patients with chronic 
abdominal pain was 38%.23 In Telmesani’s study; up to 

72% of recurrent abdominal pain cases had a positive 
H-pylori test.10 But again, this was one of the reasons 
why the expert committee chose much stricter criteria in 
Rome IV (to avoid over diagnosis of FAPDs).5

Functional Constipation pooled prevalence is esti-
mated to be around 9.5% based on a large meta- 
analysis.24 Similar to FAPDs, the prevalence seems to 
have a wide range based on different geographic  
locations.24 Our prevalence seems comparable to the 
lower end of the range studies, even though those stud-
ies used Rome III criteria.24 Unlike the case with FAPDs, 
Rome IV criteria for FC were largely unchanged from 
Rome III criteria.5,6,25 An adult study from the central 
region showed a prevalence of 4.4% although validated 
criteria (eg, Rome) were not used.26 The prevalence of 
constipation as an isolated symptom could be much 
higher.27 The relationship of dietary habits including 
fiber intake with FC is controversial.28-30 It can be argued 
that FC is in fact a true chronic GI disorder with an 
mechanistic pathophysiology involving rectal desensiti-
zation to distension, resulting in a sustained rather than 
an intermittent and direct response to dietary and life-
style habits seen in isolated constipation as a symptom.5,31 
This also reiterates the importance of having highly spe-
cific diagnostic criteria to distinguish the former from 
the latter.5

FGIDs and more specifically functional abdominal 
pain disorders tend to overlap with one another, and in 
many instances, patients may exhibit features of more 
than 1 disorder simultaneously.5,32,33 This was clearly 
demonstrated in our data where the majority did meet at 
least one other functional abdominal pain disorder or 
functional constipation in addition to their primary 
FAPD.

The main reason the Rome IV expert committee sub-
classified FAPDs is for research and clinical purposes.5 
While treatment approach might differ only slightly, one 
could argue whether subclassifying FAPDs is of clinical 
value; given the considerable overlap in clinical features, 
general treatment approach and long-term outcomes.5,21

The relationship of FGIDs and FAPDs to psychiatric 
diagnoses ranging from depression to anxiety disorders 
is well described in the literature.34,35 It is not clear 
whether psychiatric illnesses directly affect the brain-
gut axis and increase the susceptibility of those patients 
to a FGID, or those 2 groups of disorders simply coexist 
in the same patient populations with a possible common 
inciting event such as an early life stressor as well as a 
genetic predisposition.2,33,36 In our cohort, while we 
haven’t specifically examined the incidence of concomi-
tant psychiatric disorders; we aimed to examine the psy-
chological impact of distant learning and mandatory 
home lockdowns (as life stressors) among others, during 
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the 2019/2020 COVID-19 pandemic on the prevalence 
of FAPDs and FC. Interestingly, we found a potentially 
higher prevalence of FC in those that experienced a fam-
ily death due to COVID-19. This is in line with other 
studies that showed an increased prevalence in associa-
tion with a severe illness in the family.24,37 In addition to 
living with a single parent, we also found a potential link 
of parental occupation to FAPD but not FC prevalence. 
Our plausible explanation is that non-healthcare worker 
parents perceive FAPDs as being from an organic etiol-
ogy and would more likely seek medical therapies and 
hence pay more attention to their children’s’ symptoms 
as opposed to healthcare worker parents who might dis-
count such symptoms as being normal occurrences. This 
has been corroborated by a study by Sood et al, where 
most parents perceived FAPDs as being due to physical 
and not psychosocial causes, and therefore would be 
more accepting to medical therapy over cognitive 
behavioral therapy.38

The strengths of the current study include a decent 
sample size, and the use of the more recently published 
Rome IV criteria. Only a handful of population-based 
studies have used Rome IV criteria thus far. The study 
was limited by the slight confusion that may have arisen 
from translating Rome IV criteria into questions in the 
native (Arabic) language of our population. The exclu-
sion of patients who are on chronic daily medications or 
with a chronic illness including organic GI diagnoses 
might have overlooked some FAPD and FC in those 
populations as organic and functional disorders can cer-
tainly coexist.5

Conclusions

The prevalence of FAPDs and FC in our population is 
similar to that of other regions, albeit on the lower end of 
the range. Rome IV criteria seemed to give a lower 
FAPD but not FC prevalence since it is considered 
somewhat stricter than Rome III for the former but not 
the latter. Distant/online learning did not seem to affect 
the prevalence of FAPDs or FC, but a family stressor 
seems to increase FC prevalence.

Author Contributions

AK: Contributed to conceptualization and study design; ques-
tionnaire design; data acquisition; data analysis; manuscript 
drafting; and gave the approval of the final manuscript.
GA: Contributed to conceptualization and study design; ques-
tionnaire design; data acquisition; manuscript drafting; and 
gave the approval of the final manuscript.
SB: Contributed to conceptualization and study design; ques-
tionnaire design; data acquisition; and gave the approval of the 
final manuscript.

MA: Contributed to conceptualization and study design; ques-
tionnaire design; data acquisition; and gave the approval of the 
final manuscript.
DB: Contributed to conceptualization and study design; ques-
tionnaire design; data acquisition; and gave the approval of the 
final manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

Research Ethics and Consent

This research was approved by the institutional review board 
(ref# HAPO-02-K-012-2020-10-474). Written consent was 
obtained from each participant prior to participation (please 
review Supplemental Material).

ORCID iD

Ammar Khayat  https://orcid.org/0000-0002-4819-9552

Supplemental Material

Supplemental material for this article is available online.

References

 1. Nurko S, Di Lorenzo C. Functional abdominal pain: 
time to get together and move forward. J pediatr 
Gastroenterol Nutr. 2008;47:679-680. doi:10.1097/MPG. 
0b013e31818936d1

 2. Holtmann G, Shah A, Morrison M. Pathophysiology of 
functional gastrointestinal disorders: a holistic overview. 
Dig Dis. 2017;35 Suppl 1:5-13. doi:10.1159/000485409

 3. Kolacz J, Kovacic KK, Porges SW. Traumatic stress 
and the autonomic brain-gut connection in development: 
Polyvagal theory as an integrative framework for psycho-
social and gastrointestinal pathology. Dev Psychobiol. 
2019;61:796-809. doi:10.1002/dev.21852

 4. Apley J, Naish N. Recurrent abdominal pains: a field 
survey of 1,000 school children. Arch Dis Child. 
1958;33:165-170. doi:10.1136/adc.33.168.165

 5. Hyams JS, Di Lorenzo C, Saps M, et al. Childhood 
functional gastrointestinal disorders: child/adolescent. 
Gastroenterology. 2016;150:1456-1468.e1452. doi:10. 
1053/j.gastro.2016.02.015

 6. Rasquin A, Di Lorenzo C, Forbes D, et al. Childhood 
functional gastrointestinal disorders: child/adolescent. 
Gastroenterology. 2006;130:1527-1537. doi:10.1053/j.
gastro.2005.08.063

 7. Boronat AC, Ferreira-Maia AP, Matijasevich A, et al. 
Epidemiology of functional gastrointestinal disorders in 

https://orcid.org/0000-0002-4819-9552


Khayat et al 7

children and adolescents: a systematic review. World J 
Gastroenterol. 2017;23:3915-3927. doi:10.3748/wjg.v23.
i21.3915

 8. Zacharakis G, Al-Ghamdi S, AlZahrani J, et al. Effects 
of the Rome IV criteria to functional dyspepsia symp-
toms in Saudi Arabia: epidemiology and clinical practice. 
Korean J Gastroenterol. 2020;76:304-313. doi:10.4166/
kjg.2020.110

 9. Aljammaz KI, Alrashed AA, Alzwaid AA. Irritable bowel 
syndrome: epidemiology and risk factors in the adult 
Saudi population of the central region. Niger J Clin Pract. 
2020;23:1414-1418. doi:10.4103/njcp.njcp_382_19

 10. Telmesani AM. Helicobacter pylori: prevalence and rela-
tionship with abdominal pain in school children in Makkah 
City, western Saudi Arabia. Saudi J Gastroenterol. 
2009;15:100-103. doi:10.4103/1319-3767.45359

 11. Nag A, Martin SA, Mladsi D, et al. The humanistic 
and economic burden of chronic idiopathic constipa-
tion in the USA: a systematic literature review. Clin 
Exp Gastroenterol. 2020;13:255-265. doi:10.2147/ceg.
S239205

 12. Nellesen D, Yee K, Chawla A, et al. A systematic review 
of the economic and humanistic burden of illness in 
irritable bowel syndrome and chronic constipation. J 
Manag Care Pharm. 2013;19:755-764. doi:10.18553/
jmcp.2013.19.9.755

 13. Ramchandani PG, Fazel M, Stein A, et al. The impact 
of recurrent abdominal pain: predictors of outcome in a 
large population cohort. Acta Paediatr. 2007;96:697-701. 
doi:10.1111/j.1651-2227.2007.00291.x

 14. Saps M, Seshadri R, Sztainberg M, Schaffer G, Marshall 
BM, Di Lorenzo C. A prospective school-based study of 
abdominal pain and other common somatic complaints 
in children. J Pediatr. 2009;154:322-326. doi:10.1016/j.
jpeds.2008.09.047

 15. El-Metwally A, Shaikh Q, Aldiab A, et al. The preva-
lence of chronic pain and its associated factors among 
Saudi Al-Kharj population; a cross sectional study. BMC 
Musculoskelet Disord. 2019;20:177. doi:10.1186/s12891-
019-2555-7

 16. Hasosah M, Telmesani A, Al-Binali A, et al. Knowl-
edge and practice styles of pediatricians in Saudi 
Arabia regarding childhood constipation. J Pediatr 
Gastroenterol Nutr. 2013;57:85-92. doi:10.1097/MPG. 
0b013e318291e304

 17. Korterink JJ, Diederen K, Benninga MA, et al. 
Epidemiology of pediatric functional abdominal pain dis-
orders: a meta-analysis. PLoS One. 2015;10:e0126982. 
doi:10.1371/journal.pone.0126982

 18. Saps M, Velasco-Benitez CA, Langshaw AH, et al. 
Prevalence of functional gastrointestinal disorders in 
children and adolescents: comparison between Rome 
III and Rome IV criteria. J Pediatr. 2018;199:212-216. 
doi:10.1016/j.jpeds.2018.03.037

 19. Lee J, Kim KW, Choi SH, Huh J, Park SH. Systematic 
review and meta-analysis of studies evaluating diag-
nostic test accuracy: a practical review for clinical 
researchers-part II. Statistical methods of meta-analysis. 

Korean J Radiol. 2015;16:1188-1196. doi:10.3348/
kjr.2015.16.6.1188

 20. Bentley TGK, Catanzaro A, Ganiats TG. Implications of 
the impact of prevalence on test thresholds and outcomes: 
lessons from tuberculosis. BMC Res Notes. 2012;5:563. 
doi:10.1186/1756-0500-5-563

 21. Horst S, Shelby G, Anderson J, et al. Predicting persistence 
of functional abdominal pain from childhood into young 
adulthood. Clin Gastroenterol Hepatol. 2014;12:2026-
2032. doi:10.1016/j.cgh.2014.03.034

 22. El-Metwally A, Toivola P, AlAhmary K, et al. The 
epidemiology of celiac disease in the general popu-
lation and high-risk groups in Arab countries: a sys-
tematic review. BioMed Res Int. 2020;2020:6865917. 
doi:10.1155/2020/6865917

 23. Thakkar K, Chen L, Tessier ME, et al. Outcomes 
of children after esophagogastroduodenoscopy for 
chronic abdominal pain. Clin Gastroenterol Hepatol. 
2014;12:963-969. doi:10.1016/j.cgh.2013.08.041

 24. Koppen IJN, Vriesman MH, Saps M, et al. Prevalence of 
functional defecation disorders in children: a systematic 
review and meta-analysis. J Pediatr. 2018;198:121-130.
e126. doi:10.1016/j.jpeds.2018.02.029

 25. Russo M, Strisciuglio C, Scarpato E, Bruzzese D, Casertano 
M, Staiano A. Functional chronic constipation: Rome III 
criteria versus Rome IV criteria. J Neurogastroenterol 
Motil. 2019;25:123-128. doi:10.5056/jnm18035

 26. Alhassan M, Alhassan A, Alfarhood A, et al. Prevalence 
of constipation among central region population, Riyadh 
and Qassim provinces, Saudi Arabia, 2018–2019. J Fam 
Med Prim Care. 2019;8:673-676. doi:10.4103/jfmpc.
jfmpc_369_18

 27. Zubaidi AM, Al-Saud NH, Al-Qahtani XA, et al. Bowel 
function and its associated variables in Saudi adults. A 
population based study. Saudi Med J. 2012;33:627-633.

 28. Yang J, Wang HP, Zhou L, et al. Effect of dietary fiber 
on constipation: a meta analysis. World J Gastroenterol. 
2012;18:7378-7383. doi:10.3748/wjg.v18.i48.7378

 29. Axelrod CH, Saps M. The role of fiber in the treatment of 
functional gastrointestinal disorders in children. Nutrients. 
2018;10:7378-7383. doi:10.3390/nu10111650

 30. Piccoli de Mello P, Eifer DA, Daniel de, Mello E. Use 
of fibers in childhood constipation treatment: systematic 
review with meta-analysis. J Pediatr. 2018;94:460-470. 
doi:10.1016/j.jped.2017.10.014

 31. Mugie SM, Benninga MA, Di Lorenzo C. Epidemiology 
of constipation in children and adults: a systematic 
review. Best Pract Res Clin Gastroenterol. 2011;25:3-18. 
doi:10.1016/j.bpg.2010.12.010

 32. Velasco-Benítez CA, Ramírez-Hernández CR, Moreno-
Gómez JE, et al. Overlapping of functional gastrointestinal 
disorders in latinamerican schoolchildren and adoles-
cents. Rev Chil Pediatr. 2018;89:726-731. doi:10.4067/
s0370-41062018005000808

 33. Lewis ML, Palsson OS, Whitehead WE, van Tilburg 
MA. Prevalence of functional gastrointestinal disorders in 
children and adolescents. J Pediatr. 2016;177:39-43.e33. 
doi:10.1016/j.jpeds.2016.04.008



8 Global Pediatric Health

 34. Stasi C, Nisita C, Cortopassi S, et al. Subthreshold psychi-
atric psychopathology in functional gastrointestinal disor-
ders: can it be the bridge between gastroenterology and 
psychiatry? Gastroenterol Res Pract. 2017;2017:1953435. 
doi:10.1155/2017/1953435

 35. Van Oudenhove L, Vandenberghe J, Demyttenaere K, 
Tack J. Psychosocial factors, psychiatric illness and func-
tional gastrointestinal disorders: a historical perspective. 
Digestion. 2010;82:201-210. doi:10.1159/000269822

 36. O’Mahony SM, Clarke G, Dinan TG, Cryan JF. Irritable bowel 
syndrome and stress-related psychiatric co-morbidities: focus 

on early life stress. Handb Exp Pharmacol. 2017;239:219-
246. doi:10.1007/164_2016_128

 37. Devanarayana NM, Rajindrajith S. Association between 
constipation and stressful life events in a cohort of 
Sri Lankan children and adolescents. J Trop Pediatr. 
2010;56:144-148. doi:10.1093/tropej/fmp077

 38. Sood E, Pinder W, Pendley JS, Fisher AO, Wali PD, del 
Rosario F. Provider communication regarding psycho-
social factors predicts pain beliefs in parent and child. 
J Dev Behav Pediatr. 2016;37:205-212. doi:10.1097/
dbp.0000000000000277


