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Abstract

Introduction  and  aims:  Functional  gastrointestinal  disorders  are among  the most  common

chronic disorders  in children  worldwide.  Studies  in schoolchildren  from  various  Latin  Ameri-

can countries  have  shown  a  high  prevalence  of  functional  gastrointestinal  disorders,  but  their

prevalence  in Mexican  schoolchildren  is  unknown.  Our  aim  was  to  assess  the  prevalence  of

functional gastrointestinal  disorders  in  Mexican  schoolchildren  in  accordance  with  the  Rome  III

criteria.

Material  and methods:  Children  and  adolescents  from  public  and  private  schools  in  Monter-

rey and  Cuernavaca  privately  completed  the Spanish  version  of  the  Questionnaire  on  Pediatric

Gastrointestinal  Symptoms-Rome  III  Version  (QPGS-III)  in class,  using  the  same  methods  and

questionnaires  of  previous  studies  conducted  by  our  group  in other  Latin  American  countries.

Results:  A total  of  362  schoolchildren  (public  school  82,  private  school  280),  with  a  mean  age of

11.6 ±  2.1  years  completed  the  QPGS-III.  Ninety-nine  schoolchildren  (27.3%)  met  the  criteria  for

a FGID,  according  to  the  Rome  III  criteria.  Functional  constipation  was  the  most  common  FGID

(12.6%).  Irritable  bowel  syndrome  (6.4%)  was  the  most  common  FGID  associated  with  abdominal

pain. There  was  no  significant  difference  in  the  prevalence  of  FGIDs  between  sexes  (P=.8).

Conclusions:  We  found  a  high  prevalence  of  FGIDs  in Mexican  school-aged  children  and  adoles-

cents.
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is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

� Please cite this article as: Dhroove G,  Saps M, Garcia-Bueno C, et al. Prevalencia de trastornos gastrointestinales funcionales en escolares

mexicanos. Revista de Gastroenterología de México. 2017;82:13---18.
∗ Corresponding author: División de Gastroenterología Pediátrica Hepatología y Nutrición, Hospital Nationwide Children, 700 Children’s

Drive, Columbus, Ohio 43205, USA. Tel.: +614 722 6169; fax: +614 722 3454.

E-mail address: Miguel.Saps@nationwidechildrens.org (M. Saps).
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Prevalencia  de trastornos  gastrointestinales  funcionales  en  escolares  mexicanos

Resumen

Introducción  y  objetivos:  Los trastornos  funcionales  gastrointestinales  se  encuentran  entre  las

condiciones crónicas  más comunes  en  niños  a  nivel  mundial.  Estudios  en  escolares  de  varios

países de  Latinoamérica  mostraron  una  alta  prevalencia  de estos  trastornos.  Nuestro  objetivo

fue determinar  la  prevalencia  de  desórdenes  funcionales  gastrointestinales  en  escolares  de

México de  acuerdo  con  los  criterios  de Roma  III.

Material  y  métodos:  Escolares  de escuelas  privadas  y  públicas  de Monterrey  y  Cuernavaca

completaron  en  forma  privada  la  traducción  al  español del Questionnaire  on Pediatric  Gas-

trointestinal  Symptoms-Rome  III  (QPGS-III)  en  clase  usando  los  mismos  métodos  que  han  sido

utilizados  por nuestro  grupo  en  otros  estudios  en  varios  países  de  Latinoamérica.

Resultados:  Un total  de 362  niños  y  adolescentes  (escuela  pública  84,  escuela  privada  329)

con una  edad  promedio  de 11.6  ± 2.1  años  completaron  el  QPGS-III.  Noventa  y  nueve  escolares

(27.3%) conformaron  los  criterios  para  un trastorno  funcional  gastrointestinal  de  acuerdo  con

los criterios  de  Roma  III.  Estreñimiento  funcional  fue el  desorden  funcional  gastrointestinal  más

común (12.6%).  El síndrome  de  intestino  irritable  (6.4%)  fue  el  desorden  funcional  gastrointesti-

nal asociado  con  dolor  más comúnmente  diagnosticado.  No  encontramos  predominio  de  sexo

en la  prevalencia  de  desórdenes  funcionales  gastrointestinales  (p  =  0.8).

Conclusiones:  Los trastornos  funcionales  gastrointestinales  son  comunes  en  niños  y  adolescentes

mexicanos  de  edad  escolar.

©  2016  Asociación Mexicana  de Gastroenteroloǵıa.  Publicado  por  Masson  Doyma  México  S.A.

Este es  un  art́ıculo  Open  Access  bajo  la  licencia  CC BY-NC-ND  (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction  and  aims

Functional  gastrointestinal  disorders  (FGIDs)  are  among  the
most  common  chronic  disorders  in children  worldwide.1---8

FGIDs  are  associated  with  low physical,  social,  and emo-
tional  functioning,  as  well  as  poorer  school  performance.9

Children  suffering  from  FGIDs  have lower  quality  of  life
scores  compared  with  children  with  organic  diseases  such
as  inflammatory  bowel  disease  (IBD).2

The  burden  on  the healthcare  budget  associated  with
the  care  of FGIDS  is  substantial.  FGIDs are the  most  com-
mon  cause  of  pediatric  gastroenterology  consultations  and
account  for  52%  of  all such visits.10 The  total  annual  medical
and  non-medical  costs  associated  with  the care of  abdomi-
nal  pain-related  FGIDs (AP-FGIDs)  in  the Netherlands  exceed
D 250010 and  the cost  of  care  for  AP-FGIDs  in  children  of the
US  has  tripled  in 12  years.11 Although  no studies  have  been
conducted  on  the total  economic  impact  of  FGIDs  in  Latin
American  countries,  it  is  likely  to  be  considerable.

The  pathogenesis  of  FGIDs  is  not  yet  completely  under-
stood,  but  multiple  factors  are thought  to  interact  in their
development.  Some  of  these  factors  may  vary  in relation  to
age  and  region.  Diet,  culture,  climate,  and infectious  agents
differ  from  country  to  country.  Comparing  the data  of  chil-
dren  and  adults  from  different  countries  may  help  advance
the  understanding  of FGIDs  and  could  provide  insight  into
the  interplay  of  the various  factors  associated  with  their
pathogenesis.  Methodological  differences  are  a  shortcom-
ing  of  many  epidemiologic  studies.  These  differences  do  not
allow  data  to be  combined  for  meta-analyses,  thus  imped-
ing  the  comparison  of  the various  factors  involved  in the
pathogenesis  of  FGIDs.

The  Functional  International  Digestive  Epidemiological
Research  Survey  (FINDERS)  group  was  created  to  establish
the  epidemiology  of FGIDs  in Latin  American  children.  Its
ultimate  goals  are to  contribute  to  the  better  understand-
ing of  FGIDs,  help  raise  awareness  of  FGID  prevalence  in
Latin  America,  and  provide  valuable  epidemiologic  data  so
that  the  planning  of  regional  care can  be  adapted  to  local
needs.

We  conducted  an  epidemiologic  study  to  assess  the preva-
lence  of  FGIDs  in  Mexican  schoolchildren,  using  the  Spanish
version  of  the Rome  III  criteria.12

Materials and methods

We  performed  a cross-sectional  study  on  school-aged  chil-
dren  and adolescents  in  Mexico,  the  largest  Spanish-speaking
country  in Latin  America.  The  study  followed  the same  pro-
tocol  used  by  FINDERS  in the  neighboring  countries  of  Central
America  and  South  America.4,7,13 After the  study  protocol
was  reviewed  by  the director  of  each  participating  school,
study  material  packages  were  mailed  to  the  families  of  the
children  and adolescents  attending  both  a  private  and a
public  school  in  2  different  cities  selected  for  reasons  of
convenience:  Cuernavaca,  in the State  of  Morelos,  and  Mon-
terrey,  in the  State  of  Nuevo  León. The  package  included  an
invitation  to participate  in  the study,  a consent  form  for  the
parents,  and  the assent  form  for  the study subjects.  Infor-
mation  on  the  subjects’  demographics  (age  and  sex)  was
collected  from  the schoolchildren  and the medical  history
was  collected  from  the parents.  In  class,  each  subject  com-
pleted  the  self-report  form  of  the Questionnaire  on  Pediatric
Gastrointestinal  Symptoms-Rome  III  Version  (QPGS-RIII),
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Table  1  Demographic  characteristics  and  the  presence  or  absence  of  functional  gastrointestinal  disorders.

Present  (n=99)  27.3%  Absent  (n=263)  72.7%  Odds  Ratio  95%  CI  p  value

Age  groups

Children  (8-12)  63  185 1.00  0.80-2.26  0.22

Adolescents  (12-18)  36  78  1.35

Sex

Males 52  142 1.00  0.64-1.72  0.80

Females 47  121 1.06

City

Monterrey  46  178

Cuernavaca  53  85

School  Type

Public  25  57  1.00  0.46-1.47  0.46

Private 74  206 0.81

the  translation  of which  had  been  previously  validated  in
Spanish-speaking  children.11,14,15 The  study  was  presented
to  the  schoolchildren  by  members  of  the  research  team  that
explained  the  terms  used  in the QPGS-RIII  and  were  available
for  questions  during  the completion  of  the  questionnaires.
The  data  from  the  QPGS-RIII  results  were  digitally  captured
to  calculate  the prevalence  of constipation.  The  Fisher’s
exact  test  was  used  to  analyze  the data, when appropriate,
and  the  odds  ratio  was  calculated  to  evaluate  the influence
of  potential  risk  factors,  including  age and  sex.  Statistical
significance  was  set  at a  p value  < 0.05  (Stata  13,  Stata-
Corp,  College  Station,  TX,  USA).  The  study  was  approved
by  the  directors  of each  of  the schools  and  by  the Insti-
tutional  Review  Board  of  the  Universidad  del  Valle,  Cali,
Colombia.

Results

Four  hundred  and  fifty-one  schoolchildren  from the third
to  the  eighth  grades  were  invited  to  participate  in  the
study.  Of those  subjects,  413 (91.6%)  agreed  to  participate
and  returned  the questionnaires.  Fifty-one  (12.3%)  subjects
were  excluded  due  to  incomplete  or  poorly  filled  out  forms,
leaving  a  total  of  362  (80.3%)  schoolchildren  with  fully  com-
pleted  questionnaires  to  be  included  in  the study  (fig. 1).
Of  the  study  sample,  53.5%  were  females.  The  mean  age  of
the  schoolchildren  was  11.6  ±  2.1  years,  with  an  8-18  year
range.  One  hundred  and  thirty-eight  schoolchildren  studied
in  Cuernavaca  and  224  in  Monterrey.  Eighty-two  of the par-
ticipants  attended  public  school  and  280  went  to  private
school.  Table  1 shows  the demographic  characteristics  of
the  study  subjects.

Ninety-nine  participants  (27.3%)  met  the criteria  for  a
FGID  according  to  the Rome  III criteria.  There  was  no  sig-
nificant  difference  in FGIDs  between  children  (8-12  years)
and  adolescents  (13-18  years)  (Table  2). There  was  no  sig-
nificant  difference  in the prevalence  of  FGIDs between
sexes  (p = 0.8).  AP-FGIDs  were  diagnosed  in 14.1%  of
the  participants.  Irritable  bowel syndrome  (IBS)  was  the
most  common  AP-FGID,  presenting  in 6.4%  (95%  CI  3.84-
8.86).  Defecation  disorders  were  diagnosed  in  12.9%  of

Eligible/Invited
451

Enrolled
Public school: 84

Private school: 329

Total: 413/451 (91.6%)

Completed study
Public school: 82

Private school: 280

Total: 362/451 (80.3%)

Excluded
Public school: 2/84

Private school: 49/329

Total: 51/413 (12.3%)

Figure  1  Flow  diagram  of  subject  recruitment  and  inclusion.

the  schoolchildren  (functional  constipation  12.6%  [95%  CI
9.28-16.12],  non-retentive  fecal incontinence  0.3%  [95%
CI  −0.26-0.80]).  Functional  constipation  predominated  in
males  (56.3%).  The  most common  features  in the subjects
with  functional  constipation  were  hard  stools  in 26 (56%),
painful  stools  in 24  (52%),  passage  of  very  large  stools  in 21
(46%),  and  frequency  of  fewer  than  two  stools  per  week  in
20  (44%).

Nausea  was  reported  by  12.7%  of  all  schoolchildren  and
by  21%  of  those  that had  a FGID.  Nausea  was  significantly
more  common  in subjects  with  FGIDs  (p = 0.001).  Nausea
was  reported  by  50%  of  the schoolchildren  with  functional
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Table  2 Prevalence  of  functional  gastrointestinal

disorders.

Functional

gastrointestinal

disorders

Number  (%)  95%  CI

Total  362 n/a

Without  FGIDs  263 (72.7)  68.06-77.24

With  FGIDs  99  (27.3)  22.75-59.27

Vomiting  and  aerophagia

Cyclic  vomiting

syndrome

1  (0.3)  −0.26-0.80

Abdominal  pain-related  FGIDs

Irritable  bowel

syndrome

23  (6.4)  3.84-8.86

Abdominal  migraine  19  (5.2  2.95-7.53

Functional  abdominal

pain

6  (1.7)  0.34-2.96

Functional  dyspepsia  3  (0.8)  −0.10-1.74

Constipation  and  incontinence

Functional

constipation

46  (12.6) 9.28-16.12

Non-retentive  fecal

incontinence

1  (0.3)  −0.26-0.80

abdominal  pain,  34.7%  of those  with  IBS,  15.7%  of  the  par-
ticipants  with  abdominal  migraines,  15.2%  of  those  with
functional  constipation,  and  100%  of  the  subjects  with  cyclic
vomiting  (there  was  only one  case).  None  of  the  participants
that  had  functional  dyspepsia  reported  nausea.  Nausea was
significantly  associated  with  the diagnoses  of  IBS  (p=0.0001)
and  functional  abdominal  pain  (p=0.04),  but  it was  not  sig-
nificantly  associated  with  any  other  FGID.

Discussion and  conclusions

This  is  the  first  study  on  the prevalence  of  FGIDs  in  Mexican
schoolchildren  using  the  Rome  III  criteria.  The  study  showed
that  a  large  number  of  schoolchildren  had FGIDs (27.3%),
and  AP-FGID  was  the  most  common  type.  The  prevalence  of
IBS  found  in this study  (6.4%)  was  slightly  higher,  but  close  in
range,  to that  found in other  studies  by  our  group  using  the
same  data  collection  methods.  The  IBS  prevalence  found  in
other  studies  by  our  group  was  3.8%  in  El  Salvador,8 4.8%  in
Ecuador,4 5.4% in  Colombia,5 and  5.6%  in Panama.16 These
results  were  similar  to  the  prevalence  of IBS  found  in other
school  studies  conducted  in Nigeria  (5.6%),6 Sri-Lanka  (7%),1

and  Germany  (4.9%),2 using  the Rome  III  criteria.  The  preva-
lence  of  IBS  found  in our  study  was  similar  to  the  results
of  a  nationwide  study  on  adults  in Mexico  that  reported  a
prevalence  of 7.6% (6.56-8.78%).17 This  is  an interesting  find-
ing,  given  that  numerous  studies  on  adults  (including  another
study  from  Mexico18) found an  IBS  prevalence  ranging  from
10-20%,19---22 whereas  most studies  in children  found  a preva-
lence  between  3  and  7%.  These  differences  in  prevalence
between  children  and  adults  do  not seem  to  be  exclusively
limited  to  IBS,  but  also  include  post-inflammatory  IBS. There
is  a  higher  prevalence  of  IBS  in  patients  with  inflammatory

disease  in  adults23 than in  children.24 Adults  with  celiac  dis-
ease  seem  to  present  with  post-inflammatory  IBS  as  a result
of  chronic  gluten  exposure  prior  to  a  gluten  free  diet,  but
this  was  not  found to  be true  in children.25 To  the  contrary,
a  single  study  suggests  that the long-term  consequences  of
bacterial  post-infectious  IBS may  be more  pronounced  in
children  than  in adults.  The  study  showed  that  16 years  after
exposure  to  Salmonella, children  had  a higher  prevalence  of
IBS,  but  adults  did  not.26 If  these  differences  in prevalence
do in fact  exist,  they  should be further  investigated.  The
timing  of the  shift  from  a pediatric  to  an adult pattern  could
be revealing.

We  did  not  find  predominance  of  either  sex  to  be  asso-
ciated  with  FGIDs  in our  sample.  A  meta-analysis  by  Lovell
and  Ford  found  a  female  predominance  in IBS,27 but  studies
from  Latin America  have  shown  mixed  results.  Some  studies
show an equal  distribution  of the  sexes  in FGIDs,18 whereas
others  show  a female  predominance.17 A better  understand-
ing of  the reason  for  these  possibly  regional  differences  in
predominance  by  sex  in FGIDs could  advance  our  knowledge
of  the individual  influence  of the various factors  involved  in
the  pathogenesis  of  FGIDs.

In  the past,  we  have  reported  a high  prevalence  of  nau-
sea  in Latin  American  children.28 The  average  prevalence
of  nausea  in schoolchildren  in 3 Latin  American  countries
was  15.9%.  We  found  a fairly  similar  prevalence  of nausea
in the present  study, with  12.7%  of  all  schoolchildren  repor-
ting  nausea.  However,  the current  study  did  not  exclude  the
subjects  with  organic  diseases,  as  was  the  case  in previ-
ous  studies  conducted  by  FINDERS.  In line  with  our  previous
study,  nausea  was  significantly  more  common  in  the present
study  in schoolchildren  that  had a  FGID. Nausea was  signifi-
cantly  associated  with  the diagnoses  of IBS  and  functional
abdominal  pain,  but  unexpectedly,  it was  not  associated
with  functional  dyspepsia.  A possible  explanation  for this
negative  finding  was  the  small  number  of  schoolchildren
(n=3)  with  functional  dyspepsia.

The limitations  of  our  study  include  the absence  of  infor-
mation  on  organic  diseases  and  the lack  of  information  from
the  parents.  The  schoolchildren  were not  tested  for  celiac
disease.  A study  among  healthy  blood  donors  in Mexico  found
a  high  prevalence  of tTGA  positivity  (2.6%),29 thus  it is  likely
that  some  of  the schoolchildren  could  have  celiac  disease,
which  would  make  it a  confounder  at the  time  of analyzing
the data.  Moreover,  a study  by  Sotelo Cruz  et al.  on celiac
disease  in children  from  Mexico  found  that  approximately
50%  of  the  study  participants  reported  symptoms  that  could
overlap  with  FGIDs.30 In addition,  the data  of  the present
study  cannot  be generalized  for the entire  population  of
Mexico.  The  sample  had  more  schoolchildren  from  private
schools  than  from  public  schools,  and therefore  the  study
may  have  been conducted  on  a  skewed  population  with  a
different  prevalence  of FGIDs  and socioeconomic  character-
istics.

The  strengths  of  our  study  include  the large  sample  size
and  the  fact that  it was  conducted  on  public  and private
school  students  in two  different  cities.  An  important  aspect
of  this  study  is  the use  of the  same  methodology  as  in
previous  studies  by  FINDERS,  enabling  comparisons  among
different  countries.

In  conclusion,  we  found  a  high  prevalence  of  FGIDs
in  Mexican  schoolchildren.  Future  prospective  studies
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identifying  children  with  organic  diseases  and FGIDs should
be  conducted  to  compare  the prevalence  of  symptoms
between  adults  and  children  in the same  cities,  as  well  as
the  prevalence  found in distinct  regions  and  ethnic  groups
in  Mexico.
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