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Abstract 
Introduction: The pathophysiology of functional gastrointestinal disorders includes alteration of the gut-brain 
axis. Objective: This study measures prevalence and of functional gastrointestinal disorders and discusses 
possible associations with anxiety in children with these conditions. Methodology: This is a prevalence study 
of children between 8 and 18 years of age diagnosed with functional gastrointestinal disorders as defined 
by the Rome III Criteria and anxiety as defined by the State-Trait Anxiety Inventory for Children in several 
Colombian cities. Sociodemographic and family variables were included. Statistical analyses included measu-
res of central tendency, univariate and multivariate analysis, and logistic regression, with p <0.05 established 
as significant. Results: The study included 1,496 children of whom 50.5% were girls. The boys average 
age was 12.7 ± 2.1 years, 79.9% had suffered transitory anxiety, and 51.5% had tendencies to experience 
states of anxiety. State/anxiety predominated in male adolescents while trait/anxiety predominated in female 
adolescents with functional gastrointestinal disorders. Possible risk factors for state/anxiety were age and sex. 
Possible risk factors for trait/anxiety were age, sex, and functional gastrointestinal disorders. Conclusions: 
About half of the children tended to states of anxiety. Female adolescents predominated with risk factors of 
age, sex, and some functional gastrointestinal disorders.
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INTRODUCTION

Functional gastrointestinal disorders (FGD) in schoolchil-
dren and adolescents are defined as a diverse and variable 
combination of recurrent or chronic gastrointestinal symp-
toms that are not attributable to other medical conditions 
after adequate medical evaluation. (1) The Rome criteria 
provide symptom-based guidelines by which FGDs can be 
diagnosed in schoolchildren and adolescents. (1, 2) The 
2006 Rome III criteria emphasize that “there should be no 
evidence of organic disease”. This leads to diagnoses based 
on paraclinical testing. (2) The 2016 Rome IV criteria repla-
ced the text “that there is no evidence of an inflammatory, 
anatomical, metabolic or neoplastic process that explains 

the child’s symptoms” with “after proper medical evalua-
tion, symptoms cannot be attributed to another medical 
condition”. This change allows for performance of selective 
paraclinical tests but does not require them for diagnosis of 
FGDs. (1). The worldwide prevalence of FGDs is between 
10.0% and 30.0%. (3, 4)

The Rome IV Criteria propose pathophysiological cha-
racteristics for FGDs in which the gut-brain axis is altered 
by severity of pain (visceral hypersensitivity), psychosocial 
stress (anxiety, depression, impulsivity and anger) and 
other factors. (1)

The State-Trait Anxiety Inventory for Children 1 
(STAIC-1) is designed to measure transitory states of 
anxiety (stressful situations) while STAIC-2 measures 



Rev Colomb Gastroenterol. 2020;35(2)174 Original articles

anxiety traits defined as relatively stable tendencies to expe-
rience states of anxiety (neurotic tendencies). (5)

A number of studies of children have found comorbidity 
between recurrent abdominal pain (RAP) and anxiety. One 
study found this comorbidity in 67.7%, another in 79%, 
another in 81%, and a fourth study found it in 81.6% of 
those studied. (6, 7, 8, 9) Given the close relation between 
RAP and anxiety, a greater understanding of both disorders 
is important for understanding the pathophysiology of 
RAP and proposing preventive and therapeutic measures 
for this functional digestive disorder.

The objective of this article is to determine the preva-
lence and possible risk factors for anxiety in Colombian 
schoolchildren and adolescents with FGDs.

METHODOLOGY

This is a descriptive, cross-sectional and observational 
study carried out in the third to eleventh grade in four public 
schools in four cities: La Unión in Nariño; Cartagena in 
Bolívar; Florencia in Caquetá; and Santander de Quilichao 
in Cauca. Schoolchildren’s ages ranged from 8 to 18 years. 
Between February 24 and November 18, 2014, they were 
diagnosed with FGD based on the Roma III Questionnaire 
for Pediatric Gastrointestinal Symptoms for Schoolchildren 
and Adolescents (QPGS-III). In previous studies it has 
demonstrated the validity of its content and construction. 
(10-13). The STAIC-1 and STAIC-2 questionnaires were 
used to determine state-anxiety and trait-anxiety. (5) Their 
internal consistency in children has a Cronbach’s alpha bet-
ween 0.87 and 0.90. (14, 15) Children between 8 and 10 
years old did the QPGS-III in a guided manner with one of 
the principal investigators, and children between 11 and 18 
years old self-reported.

Sociodemographic variables such as age and sex, separa-
ted/divorced parents, intrafamily FGD and whether sub-
jects were only children were taken into account.

Following the Rome III Criteria, children were pla-
ced into the following groups: vomiting and aerophagia 
(cyclical vomiting syndrome and adolescent rumination 
syndrome); abdominal pain related to FGDs (functional 
dyspepsia, irritable bowel syndrome, abdominal migraine, 
functional abdominal pain [FAP] and functional abdomi-
nal pain syndrome [FAPS]); and constipation and incon-
tinence (functional constipation [FC] and non-retentive 
fecal incontinence). (1)

STAIC-1 and STAIC-2 were used to classify children accor-
ding to whether they had transitory anxiety or a tendency to 
experience anxiety states when their total score according to 
their sex was above the 50% percentile score. (5)

The total sample size was calculated to be 360 ​​children 
based on the following factors: 

•	 Reported prevalence of anxiety in children with RAP is 
between 67.7% and 81.6%. (6-9)

•	 Children included were taken from the total population 
of the FINDERS database (n = 4394). (16)

•	 The z-value for the 95% confidence level (1-alpha) is 
1.96 with an absolute precision of 0.05.

•	 Fifteen percent was added to the sample size for non-
response.

This left an oversample of 1,496 children (La Unión, Nariño 
= 442; Cartagena, Bolívar = 401, Florencia, Caquetá = 331 
and Santander de Quilichao, Cauca = 322).

We reviewed 10% of the data to identify any possible 
transcription errors and to compare with the original forms. 
Statistical analysis included measures of central tendency 
(mean, standard deviation, percentage). To determine pre-
valence, the data were analyzed using a two-tailed Student’s 
T test, a chi squared (χ2) test and Fisher’s exact test. A 
regression analysis with a probability of 20% was used to 
check for possible associations. The odds ratios (OR) with 
their respective 95% confidence intervals (CI) setting signi-
ficance at a p <0.05 (Stata 10 software; StataCorp, College 
Station, Texas) were recorded.

RESULTS

General Characteristics

We included 1,496 schoolchildren and adolescents whose 
average age was 12.7 ± 2.1 years (range: 8 to 18 years). Of 
these children, 50.5% were female. Significant differences 
were found for the age group between 13 and 18 years of 
age, for children from Florencia, Caquetá and Santander de 
Quilichao, Cauca, and for those with state-anxiety (transi-
tory anxiety) and trait-anxiety (tendency to experience sta-
tes of anxiety). The parents of 43.5% of the children were 
either separated or divorced, 13.4% of the subjects were 
only children, and 4.6% had histories of familial FGDs. 
FGDs were identified in 18.8%: FC in 9.2%; IBS in 3.7%, 
and FAP and FAPS in 2.3% each (Table 1).

Analysis of Association

Adolescents between 13 and 18 years of age predomina-
ted in the group of children with state-anxiety (transitory 
anxiety) (OR: 1.47; 95% CI: 1.13-1.91; p = 0.0026 ) 
(Figure 1). Male subjects also predominated within the 
state anxiety group (OR: 1.44; 95% CI: 1.11-1.88; p = 
0.0044) (Figure 2). Analysis of the children in the trait-
anxiety group (tendency to experience anxiety states) 
found a predominance of adolescents (OR: 1.34; 95% CI: 
1.08-1.65; p = 0.0046) (Figure 1), females (OR: 11.84; 
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Table 2. Factors associated with state-anxiety according to variables (n 
= 1,496)

State-anxiety p

OR 95 % CI

Adolescents (13-18 years) 1.35 1.03-1.78 0.027

Male 1.44 1.11-1.86 0.005

Table 3. Factors associated with trait-anxiety according to variables (n 
= 1,496)

Trait-anxiety p

OR 95 % CI

Adolescents (13-18 years) 1.49 1.16-1.90 0.001
Female 12.16 9.58-15.68 0.000
FGD 1.43 1.05-1.96 0.023

DISCUSSION

Prevalence of FGDs

Prevalence of FGDs was 18.8% In this group of Colombian 
schoolchildren and adolescents. The most common FGD 
was FC (9.2%), followed by IBS (3.7%) and FAP together 
with FAPS (2.3%). These data are similar to those pre-
viously reported in Colombia (16), Latin America (4) and 
elsewhere. (3)

Prevalence of State-anxiety and Trait-anxiety

The prevalences for state-anxiety and trait-anxiety in this 
study were 20.1% and 48.5%, respectively. These data are 
similar to those reported by Cunningham et al. (17) Their 
study of 100 North American children between 8 and 18 
years of age (13.0 ± 3.1 years; 73.0 % girls; 87.0% Caucasian) 
who had been diagnosed with FAP according to the Rome 
III Criteria found that 74.0% had had abdominal pain for 
more than one year. Symptoms of anxiety were identified 
according to the Screen for Child Anxiety Related Disorders-
Parent/Child Report (SCARED-C/P). The study found 
that 54% of children with FAP has symptoms of anxiety 
(44.0% with panic-somatic symptoms, 43.0% with generali-
zed anxiety and 42.0% with separation anxiety).

Possible Associations

Our study found that trait anxiety predominated among 
adolescents, females and those with familial FGDs. We 
found that neither trait anxiety nor state anxiety predomi-
nated in the group with vomiting and aerophagia, those 

95% CI: 9.22-15.21; p = 0.0000) and children with relati-
ves with FGD (OR: 1.94; 95% CI: 1, 13-3.39; p = 0.0097). 
No possible associations were found between the presence 
of any FGD and state-anxiety or trait-anxiety even when 
each of the main FGDs (FC, IBS, FAP and FAPS) was indi-
vidually analyzed (p> 0.05). This was also true for the other 
variables studied.

After controlling for possible confounders, the variables 
that best explained the presence of state-anxiety (transitory 
anxiety) were the age group of adolescents and male sex 
(Table 2). Those that best explained the presence of trait-
anxiety (tendency to experience anxiety states) were the 
age group of adolescents, female sex and the presence of 
some FGD (Table 3).

Table 1. General characteristics of Colombian children with FGDs (n 
= 1496)

 
 
 

  FGDs
Total 

sample
1496

Yes
281 (18.8)

No
1215 (81.2)

Age (years) 12.7+/-2.1 12.9+/-2.2 12.7+/-2.1
Age groups
-- Schoolchildren (8-12 years)
-- Adolescents (13-18 years)

  
704 (47.1)
792 (52.9)

  
117 (41.6)
164 (58.4)

  
587 (48.3)
628 (51.7)

Sex (n.%)
-- Male
-- Female

  
741 (49.5)
755 (50.5)

  
141 (50.2)
140 (49.8)

  
600 (49.4)
615 (50.6)

Origin (n.%)
-- La Unión
-- Cartagena
-- Florencia
-- Santander de Quilichao

  
442 (29.6)
401 (26.8)
331 (22.1)
322 (21.5)

  
81 (28.8)
83 (29.5)
86 (30.6)
31 (11.0)

  
361 (29.7)
318 (26.2)
245 (20.2)
291 (24.0)

Family      
Family FGDs (n.%)
-- No
-- Yes

  
1427 (95.4)
69 (4.6)

  
265 (94.3)
16 (5.7)

  
1162 (95.6)
53 (4.4)

Parents separated or divorced 
(n.%)
-- No
-- Yes

 

846 (56.5)
650 (43.5)

  

152 (54.1)
129 (45.9)

  

694 (57.1)
521 (42.9)

Only children (n.%)
-- No
-- Yes

  
1296 (86.6)
200 (13.4)

  
245 (87.2)
36 (12.8)

  
1051 (86.5)
164 (13.5)

Anxiety      
State (n.%)
-- Yes
-- No

  
1195 (79.9)
301 (20.1)

  
236 (84.0)
45 (16.0)

  
959 (78.9)
256 (21.1)

Trait (n.%)
-- Yes
-- No

  
770 (51.5)
726 (48.5)

  
159 (56.6)
122 (43.4)

  
611 (50.3)
604 (49.7)

FGD: functional gastrointestinal disorder
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12 children with anxiety disorders defined by STAIC aged 
10.1 ± 1.6 years. They found that healthy children (32.01 ± 
5.90) ​​ showed much more anxiety according to STAIC (p 
<0.01) than did children with abdominal pain (FAP + IBS) 
(38.42 ± 8.26). They did not report altered reactions of the 
parasympathetic nervous system during stress for any of 
the three study groups.

Possible Risk Factors

Our study has found possible risk factors relating trait-
anxiety, gender, age and the presence of an FGD. A study 
by Waters et al. of 54 North American children between 6 
and 13 years of age who had been diagnosed with anxiety 
(53.7% girls, 9.6 ± 1.4 years) and 51 healthy children 
(62.7% girls, 9.7 ± 1 , 9 years old) found that the group of 
anxious children had more symptoms of FGD than did the 
control group (p <0.001). The most common FGD was 
FC. Anxiety symptoms were identified by means of the 
Spence Children’s Anxiety Scale (SCAS-P, SCAS-C) and 
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Figure 1. State-anxiety and trait-anxiety according to age groups.

with abdominal pain related to FGDs, and those with cons-
tipation and incontinence. This was true even when each 
FGD was individually analyzed (p> 0.05). These data are 
similar to those of Rutten et al. who found no significant 
differences among anxiety symptoms, IBS, and FGD-
related FAP (p = 0.34) in 259 Dutch children between 8 
and 18 years of age (132 children with IBS: 59.1%; IBS-e 
+: 25.8%; IBS-m +: 10.6%; IBS-d +: 4.5%; IBS-ss: 13.5 ± 
2 , 9 years; 67.4% girls and 127 boys with abdominal pain 
related to FGD: 40.2%; FAP +: 59.8%; FAPS: 13.3 ± 2.7 
years; 74.0% girls). They determined anxiety by means of 
the Revised Anxiety and Depression Scale - short version 
(RCADS-25).

However, authors such as Gulewitsch et al. have reported 
the opposite. (19) They studied children between 7.5 and 
13 years of age. Their study population was 53.3% girls and 
included 18 children who had been diagnosed with FAP 
and six who had been diagnosed with IBS according to the 
Rome III criteria whose mean age was 9.8 ± 1.6 years. It 
also included 24 healthy children aged 9.9 ± 1.6 years and 
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Finally, Shelby et al. (22) conducted a study of 332 North 
American children with FAP  (63.8% girls; 89.7% white; 
11.7 ± 2.5 years; 40.1% with FGD, 27.4 % IBS + 17.8% FD) 
and a control group of 159 children (54.4% girls; 94.5% 
white; 10.8 ± 2.0 years; 7.5% with FGD, 6.3% IBS + 1 , 
9% DF). They identified anxiety using the Adult Lifetime 
and Child and Parent Versions of the Anxiety Disorders 
Interview Schedule-IV(ADIS) and followed subjects for at 
least 5 years. They found a higher proportion of children with 
anxiety disorders among those who had FAP than within 
the control group at baseline (OR: 4.59; 95% CI: 2.83-
7.43; p = 0.001) and at follow-up (OR: 3.57; 95% CI) %:  
2.00-6.36; p = 0.001).

Our study was cross-sectional, but longitudinal stu-
dies such as the one by Cunningham et al. have also been 
conducted. (23) That study followed 64 North American 
children between 8 and 18 years of age (average 13.6 
years, 42.2% with IBS; 85.9% Caucasian ; 75.0% girls) 
for 6 months and identified possible risk factors such as 
pain, disability and anxiety through the Screen for Child 
Anxiety-related Disorders-Child Report (SCARED-C) 
and found that two or more factors risk predict a torpid 
course in children with FGD.

Our study found that younger age is a possible protec-
tive factor, and that sex and the presence of FGDs are other 
factors related to development of anxiety. Our hypothesis 
is that possible predisposing or risk factors that have not 
been epidemiologically confirmed, include genetic and 
constitutional, temperamental, parenting styles, stressful 
life events, and unfavorable social environments, but that 
females have greater anxiety in general.

In conclusion, even though about half of the children stu-
died presented relatively stable tendencies to have anxiety 
states, their prevalence is difficult to determine given 
methodological difficulties related to the delimitation and 
definition of anxiety. Similarly, a predominance of children 
between 13 and 18 years of age and of the female sex has 
been reported. Possible risk factors include age, sex and 
the presence of FGDs. Further studies that include other 
possible risk factors are needed. Genetic, constitutional, 
temperamental, parental style, stressful life events and 
unfavorable social environments are among the risk factors 
that should be considered.

Source of Financial Support

None.

functional gastrointestinal disorders were identified by the 
Questionnaire on Pediatric Gastrointestinal Symptoms 
(QPGS) Rome Criteria. The group of anxious children 
with FGD had higher total scores on SCAS-C and SCAS-P 
than did to the group of anxious children without FGD 
and those of the healthy control group. Similarly, the study 
found an association between family histories of gastroin-
testinal problems and anxious children with (p <0.04) and 
without FGDs (p <0.007). They concluded that the inci-
dence of symptoms consistent with FGD was significantly 
higher in children diagnosed with anxiety disorders than 
those who were not diagnosed with anxiety disorders. (20)

Pollard et al. found that gastrointestinal symptoms 
decreased in pediatric patients with abdominal pain related 
to FGDs during the summer months (p = 0.017). They stu-
died  34 North American children (61.8% girls, 10 ± 3 years 
of age) using the Revised Child Anxiety and Depression 
Scale (RCAD) and the Rome III criteria. (21) However, it 
was not clear whether the decrease in anxiety was the cause 
or the effect of the decrease in symptoms of FGD-related 
abdominal pain. 
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1.88, 0.0044

Male: 1.00; 
Female 11.84, 9.22 to 

15.21; 0.0000
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Figure 2. State-anxiety and trait-anxiety according to sex.
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