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Background/Aims
Functional constipation (FC) is aa frequent functional gastrointestinal disorder, diagnosed according to the Rome criteria. In this study,
we compared Rome Ill and Rome IV criteria for the diagnosis of FC, and determined the prevalence of FC according to these criteria.

Methods

Consecutive children between infancy and 17 years old were recruited for the study, excluding those with a known organic
gastrointestinal disease. A prospective longitudinal design has beenused. For the diagnosis of FC, questionnaires on Pediatric
Gastrointestinal Symptoms (QPGS) based on the Rome Il and Rome IV criteria (QPGS-RIIl and QPGS-RIV) were used. The agreement
between these 2 questionnaires was measured by Cohen’s kappa coefficient.

Results

Two hundred fourteen children (mean age, 77.4 + 59.5 months; 103 males) were screened. There was no statistically significant
difference in the prevalence of FC evaluated using the QPGS-Rome IV vs the QPGS-Rome Il in the overall sample (39/214 [18.2%]
vs 37/214 [17.3.0%]; P = 0.831) as well as in any of the groups. The Cohen’s kappa test showed a good agreement between the 2
criteria (ik = 0.65; 95% Cl, 0.51 to 0.78).

Conclusion

Our study demonstrates that the new Rome IV criteria have a good agreement with the Rome III criteria for the diagnosis of FC,
without an increase in the number of potential diagnoses, despite the reduction in the duration of the symptoms. This conclusion is
important in the management of childhood FC, since a late diagnosis negatively affects the prognosis.
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Introduction

Functional constipation (FC) is frequent in children. It is char-
acterized by abdominal pain , evacuation of hard stool emission and
reduced bowel movements.

The prevalence of pediatric FC ranges between 0.7-29.6% and
it has a high impact on healthcare costs.” Symptoms often appear
early in life. A study conducted by Malowitz et al’ has shown that
the median age of onset of FC is 2.3 years. Constipation symptoms
may lead to reduction in health-related quality of life, poor school
performances and difficult social interactions at a time that the child
is known to lay social and educational foundations for its future.”
Since FC is one of the most frequent diseases in very early age, it is
essential to diagnose this functional disorder promptly

Perhaps, a delay in the diagnosis and in the treatment is nega-
tively correlated with the recovery of childhood FC, therefore it is
fundamental a correct diagnosis and a previous intervention.’

Currently, the diagnosis of FC is based on the new Rome IV
criteria,”” which are the updated version of the Rome 1T criteria.””
Only minor changes have been made in the Rome IV diagnostic
criteria compared to the previous Rome III criteria."” In the group
of neonate/toddlers, considering that the majority of toddlers aged
less than 2.5 years are not toilet trained, a differentiation between
toilet-trained and not toilet-trained children has been included.
In fact, it is not possible to recognize fecal incontinence (FI) in a
child wearing a diaper. In the group of child/adolescent the only
modification is the decrease from 2 months to 1 month in the dura-
tion of symptoms needed to fulfill the criteria for the diagnosis. In
accordance with the latest European and North American Societies
for Pediatric Gastroenterology, Hepatology and Nutrition (ESP-
GHAN/NASPGHAN) constipation guidelines,”" a shorter dura-
tion of symptoms is needed for the definition of FC in the child/
adolescent group.

Our objective is to evaluate the agreement between Rome 111
and Rome 1V criteria for the diagnosis of FC and the role of the

related questionnaires in the evaluation of its prevalence.

Materials and Methods

The prevalence of FC was assessed based on the questions
regarding defecation frequency (< 2 times per week), stool consis-
tency, painful defecation, stool withholding behavior, large diameter
stools and F1.

Subjects

Study subjects were consecutively recruited among children be-
tween infancy and 17 years old attending their general pediatrician
for growth monitoring. Patients with a clinical history of organic
gastrointestinal disease (eg, celiac disease, inflammatory bowel
disease, food allergy, and surgery of the gastrointestinal tract) were
excluded “a priori” and were not offered to participate in the study.

Ethical Considerations

Written informed consent was obtained from participants’ par-
ents, and the assent was obtained for all patients older than 10 years.
The study was approved by the Institutional Review Board of the
University of Naples “Federico II” (No. 58/18).

Measures and Procedures

The Questionnaire on Pediatric Gastrointestinal Symptoms
(QPGS) is a validated instrument designed to classify gastrointesti-
nal symptoms associated with functional gastrointestinal according
to the Rome III and Rome IV criteria (QPGS-RIII and QPGS-
RIV).”"" Fach questionnaire is presented in 3 forms, due to the fact
that diagnostic criteria are different for infants and toddlers and for
children and adolescents: form A, for parents of infants and tod-
dlers up to the age of 4 years; form B, for parents of children and
adolescents between 4 and 10 years of age; and form C, for children
and adolescents aged between 10 and 17 years. These 3 forms also
collect sociodemographic and medical/developmental information.

Parents of all children younger than 10 years and adolescents
aged 10 to 17 years old completed the age-related QPGS-RIII and
QPGS-RIV helped by a research assistant. Compilation of both
questionnaires took about 10 minutes.

The main characteristics of children’s bowel habits were inves-
tigated: frequency of bowel movements, consistency of stools, onset
of constipation symptoms, hard or painful bowel movements, family
history of constipation, urgency or feeling of an unfinished bowel
movement, mucus in stool, history of large-diameter stools that may
block up the toilet, withholding stools for fear of pain, squeezing
the legs or buttocks together (retentive posturing), FI (staining or
soiling) during the day and/or night, large fecal mass in the rectum,
and presence of associated symptoms.

All data were analyzed to establish how many patients met the
Rome 111, the Rome IV or both criteria.

Statistical Methods
Sample size was calculated separately with Epi-Info Statistical
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Calculator (Division of Health Informatics and Surveillance, Cen-
ter for Surveillance, Epidemiology, and Laboratory Services, Clif-
ton Road Atlanta, GA, USA) based on the estimated prevalence of
functional constipation derived from the available literature, which
is about 20%. We considered a confidence interval (CI) of 95% and
a precision error of 2%. Assuming this, the sample size was 262
children between 0 and 17 years.

Numerical data are expressed as mean * SD, while categorical
variables were expressed as absolute frequencies and percentages.

Difference in prevalence of FC according to the 2 criteria was
assessed using the McNemar test for paired samples and the agree-
ment was globally measured using the Cohen’s kappa coefficient 1
statistics (0-0.4, poor agreement; 0.4-0.6, good agreement; 0.6-0.8,
very good agreement; 0.8-1, excellent agreement) with the corre-
spondent 95% CI.

Statistical analyses were performed using SPSS 22.0 (IBM
Corporation, Armonk, NY, USA). A 2-sided P-value < 0.05 was
considered statistically significant.

Results

Between January and May 2017, 220 children were consecu-
tively screened. The parents of 6 children could not answer the
questionnaires, therefore these patients were excluded from the
study.

Clinical and demographic characteristics of the 214 children
enrolled, are shown in Table 1. No statistically significant differenc-

Functional Chronic Constipation: Rome IlI Criteria vs Rome IV Criteria

es were found in the prevalence of FC estimated using the Rome
III versus the Rome IV criteria: 37/214 (17.3%) vs 39/214 (18.2%),
respectively (P = 0.831).

The Cohen’s k test showed a good agreement between the
Rome IIT and Rome IV criteria, for the definition of FC (x = 0.65;
95% CI, 0.51 to 0.78).

The distribution of FC in the 214 subjects according to the
Rome III and Rome 1V criteria, stratified for the 2 age groups, is
shown in Table 2. In particular, in the sub-group < 4 years, 11/81
children (13.6%) fulfilled the Rome IV criteria while only 8/81 sub-
jects (9.9%) fulfilled the Rome I11 criteria (P = 0.508). In the sub-
group > 4 years, 28/133 children (21.0%) fulfilled the Rome IV
criteria while 29/133 subjects (21.8%) fulfilled the Rome I1I criteria
(P > 0.99).

Twenty-seven subjects out of 214 (12.6%) fulfilled both the
Rome IIT and the Rome 1V criteria for FC, 10/214 (4.7%) fulfilled
only the Rome III, whereas 12/214 were positive according to
Rome 1V criteria. These subjects were mainly from the group aged
4 to 17 years (Table 2).

The Cohen’s « test between the 2 questionnaires regarding
defecation frequency < 2 times/week, painful defecation, history of
large diameter of stools, and F1 showed a very good agreement (0.79
[0.61 to 0.97], 0.81 [0.73 to 0.9], 0.93 [0.83 to 1.03], 0.61 [0.35
to 0.87], respectively), while for hard stools the agreement was good
(0.56 [0.41 10 0.7]).

Table 1. Demographical Characteristics of the Study Subjects According to Age Group

Subjects All subject 4to 17 yr <4yr P-value
Number of subjects 214 133 81 NA
Age (mo) 79.9 = 58.5 113.8 = 43.8 18.1 = 14.8 NA
Females 111 (51.9) 75 (56.4) 36 (44.4) 0.590

NA, not available.
Data are presented as mean * SD or n (%).

Table 2. Distribution of the 214 Subjects According to Rome IIT and Rome IV Criteria, Stratified According to the Age Group

Age group

Rome criteria

< 4yr(n=81) 4-17 yr (n = 133) Total (N = 214)
Rome ITT-/Rome IV— 67 (82.7) 98 (73.7) 165 (77.1)
Rome ITI~/Rome IV+ 6(7.4) 6 (4.5) 12 (5.6)
Rome ITI+/Rome IV— 3(3.7) 7(5.3) 10 (4.7)
Rome ITT+/Rome IV+ 5(6.2) 22 (16.5) 27 (12.6)

—, negative diagnosis; +, positive diagnosis.
Data are presented as n (%).
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Subgroup Analysis

Infants and toddler group

Tooking at the clinical characteristics of the infants and toddler
group (0-4 years old) we found that 2/81 (2.4%) patients showed
a bowel frequency < 2 times/week (1 according to Rome III and
1 according to Rome 1V criteria). Regarding painful defecations,
23/81 (28.4%) patients were identified (17 according to both Rome
11T and Rome 1V criteria, 2 according to Rome IIT and 4 accord-
ing to Rome IV questionnaire). Moreover 4/81 had large diameter
stools according to both questionnaires. Hard stool were reported in
16/81 (19.7%), 8/81 according to both questionnaires, 1 according
to Rome 1T and 7 according Rome 1V criteria (Table 3).

In this group of patients, 17/81 (21.0%) had acquired toilet

training skills at a median age of 27.6 months. FI was present in

4/17 (23.5%): 1 according to both questionnaires, 3 according to

Rome III criteria.

Child and adolescent group

In the child and adolescent group (4-17 years old), 10/133
(7.5%) subjects showed a bowel frequency < 2 times/week accord-
ing to both Rome III and Rome 1V criteria, while 3 according to
Rome I1I criteria. Forty-five/133 (33.8%) children reported painful
defecation (35 were identified according to Rome III and Rome
1V criteria, § were positive to Rome 111 and § to Rome IV criteria).
Moreover, 12/133 (9.0%) had large diameter stools (10 according
to both Rome III and Rome IV criteria, 1 according only to Rome
IIT and 1 according to Rome IV criteria). Finally, 39/133 (29.3%)
reported hard stool, 18 according to both questionnaires, 13 accord-
ing to Rome III and 8 according to Rome 1V criteria (Table 3). F1
was present in 9/133 (6.7%) 5 according to both questionnaires, 3

Table 3. Agreement Between the Rome III and Rome IV Questionnaires Regarding Defecation Frequency, Painful Defecation, Large-diameter

Stools, Hard Stools, and Fecal Incontinence

Age group

Rome criteria

<4yr(n=381) 4-17 yr (n = 133) Total (N = 214)
Defecation frequency < 2/wk
Rome ITI~/Rome IV— 79 (97.5) 120 (90.2) 199 (93)
Rome ITI~/Rome IV+ 1(1.2) 0 (0.0) 1(0.5)
Rome ITT+/Rome IV— 1(1.2) 3(2.2) 4(1.9)
Rome III+/Rome IV + 0(0.0) 10 (7.5) 10 (4.7)
Painful defecation
Rome ITI~/Rome IV— 58 (71.6) 88 (66.1) 145 (68.1)
Rome ITI-/Rome IV + 4(4.9) 5(3.8) 9(4.2)
Rome I1I+/Rome IV— 2(2.5) 5(3.8) 7(3.3)
Rome I1I+/Rome IV + 17 (21.0) 35 (26.3) 52 (24.4)
Large-diameter stools
Rome ITI-/Rome IV— 77 (95.1) 121(91) 198 (92.5)
Rome ITI-/Rome IV+ 0(0.0) 1(0.7) 1(0.5)
Rome I11+/Rome IV— 0(0.0) 1(0.7) 1(0.5)
Rome I11+/Rome IV+ 4(4.5) 10 (7.5) 14 (6.5)
Hard stools
Rome ITI-/Rome IV— 65 (80.2) 94 (70.7) 159 (74.3)
Rome ITI-/Rome IV+ 7 (8.6) 8 (6.0) 15 (7.0)
Rome II1+/Rome IV— 1(1.2) 13(9.8) 14 (6.5)
Rome I11+/Rome IV + 8(9.9) 18 (13.5) 26 (12.1)
Fecal incontinence
Rome I11-/Rome IV— 13 (76.4) 124 (93.2) 137 (91.3)
Rome I1I-/Rome IV + 0(0.0) 1(0.7) 1(0.6)
Rome ITI+/Rome IV~ 3(17.6) 3(2.3) 6 (4.0)
Rome IIT+/Rome IV+ 1(5.8) 5(3.8) 6(4.0)

—, negative diagnosis; +, positive diagnosis.
Data are presented as n (%).
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according to Rome III and 1 according Rome 1V criteria.

Discussion

Our study shows good agreement between the Rome II1 and
the Rome 1V criteria for the definition of FC, despite the symptoms
are observed for a shorter time. This is very important because it is
well known that an earlier diagnosis improves the outcome of chil-
dren with FC. In a study by Bongers et al,” it has been demonstrat-
ed that a delay between the onset of symptoms and the first visit was
one of the factors related to constipation’s recurrence in adulthood.
We showed that the reduction in the symptoms’ duration did not
increase the number of false positive diagnoses. Indeed, we found
that the overall prevalence of constipation was 17.3% according to
the Rome III criteria and 18.2% according to the Rome 1V criteria.

A systematic review of the available literature reported that the
global prevalence of childhood FC ranges from 0.7% to 30%. Ac-
cording to this review Asian countries have a lower prevalence of
constipation (median 10.8%)," compared to North America (16%),
Furope (19.2%), and Oceania (19.7%). The authors suggested
that this discrepancy could be due to cultural, dietary, genetic, en-
vironmental, and socioeconomic conditions, and to the different
healthcare systems. Although, there is also a lack of uniformity in
the criteria used for the diagnosis, since not all of these studies ad-
opted the Rome I11 criteria. In our study, we found a fair agreement
between the Rome IV and the Rome I1I criteria in establishing the
prevalence of FC.

Concerning the prevalence of functional gastrointestinal disor-
ders in infants and toddlers, only limited studies using the Rome 111
criteria have been published. In these studies,”" FC was more fre-
quent in toddlers than in infants, according also to recent findings
from a retrospective chart review study, which described that the
median age of onset of FC in children was 2.3 years."”” We found
that in the sub-group < 4 years, 11/81 children (13.6%) fulfilled
the Rome IV criteria while only 8/81 subjects (9.9%) were positive
according to Rome 111 criteria, unfortunately we do not have the
prevalence of FC in the infants group.

In the Rome IV questionnaires, another change has been the
introduction of the Bristol stool form scale for the assessment of
stool consistency in the group of children and adolescents. Indeed,
we found a different percentage of patients reporting hard stools
according to Rome III and Rome IV questionnaires. However,
this difference did not reach statistical significance regarding the
prevalence of FC. Therefore, our results are in accordance with the

study from Koppen et al," which demonstrated that the agreement

Functional Chronic Constipation: Rome IlI Criteria vs Rome IV Criteria

between the Bristol stool form scale and the parental report for as-
sessing the prevalence of FC is excellent. As the previous authors
reported, we also demonstrated that the introduction of the Bristol
stool form did not influence the evaluation of the prevalence of FC.
Indeed, the Rome criteria encompasses many elements, not only
stool consistency. Indeed, the Rome III criteria for hard and pain-
ful stools is a combined criterion, and children fulfill these criteria if
they have either hard stools or painful defecation. This decreases the
impact of stool consistency alone in diagnosing FC.

Finally, in the Rome IV criteria a last differentiation has been
made between children who are toilet trained and children who are
not, expecting this to be important for the definition of F1. In our
study, 20% of children with an age between 0-4 years had acquired
toilet training skills in accordance with previous literature.” How-
ever, in this group of patients FI was reported only in 4 children,
with a prevalence of FI of 23.5%. This is in line with the observa-
tion that F1 is reported only in 20% of children with FC treated in
primary care .

The strength of our study is that we have recruited these chil-
dren from a large general outpatient clinic sample, therefore an
unselected population, and had an adequate number of cases to
have a good statistical power and draw conclusions. Furthermore,
we “diagnosed” FC not only on the basis of a questionnaire, but we
also included a physical examination. In fact, a questionnaire is only
a screening tool and the physician’s assessment is always necessary
to properly diagnose FC.

In summary, this study highlights that the new Rome IV crite-
ria has a good agreement with the Rome I1I criteria. We conclude
that the new Rome IV criteria does not increase the number of false
positive diagnoses of FC, despite the reduction in the symptoms
duration. However, it may improve the outcome in the treatment of

FC due to an earlier diagnosis.
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