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INTRODUCTION

Constipation, a common gastrointestinal disorder,
imposes a high economic burden on the patient and
society.!! This problem accounts for 3% of outpatient
and 10%—25% of pediatric gastrointestinal referrals.”!
Its prevalence in adults in Western and Asian countries
varies from 10% to 20% and in children ranges
from 0.7% to 29.6%.5! A review conducted on some
studies in Iran (in Isfahan) discovered a constipation
prevalence to be as high as 32.9%.* The causes of
constipation are divided into organic and functional
categories.! Majority of studies indicate that 90%-95%
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of cases are not subject to specific organic cause.® Joint
hypermobility (JH) is suspected to be comorbidity in
patients with gastrointestinal diseases.*! Alteration of
the collagen fibers associated with JH is thought to be
responsible for high prevalence of voiding dysfunction
and constipation found in this group of children.®'!
JH is a relatively benign condition with excessive laxity
involving multiple joints, allowing motion beyond
the expected normal range, due to impaired collagen
synthesis. JH may resemble Marfan syndrome, Ehlers—
Danlos syndrome (EDS), and osteogenesis imperfecta,
while being less severe. It is evident that JH indicates
an increase in the normal joints” range of motion in the
absence of connective tissue diseases.!'! Although JH is
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known to be a symptom of collagen synthesis disorders,
it is prevalent in healthy individuals. Its prevalence is
within 7%-40% depending on age, gender, race, and
methodology in different figures obtained from Beighton
score or other related criteria.'>"¥! The available findings
indicate that the prevalence of JH is significantly higher in
constipation-predominant irritable bowel syndrome than
in diarrhea (57.8% vs. 34.8%).7 According to previous
studies, the prevalence of JH in gastrointestinal clinics
is very high, which is associated with an increase in the
severity of functional gastrointestinal symptoms, and can
significantly decrease the patients’ quality of life." In a
study on patients within 5-24 years with a recent diagnosis
of gastrointestinal disorders (having at least one of the
criteria for gastrointestinal dysfunction), it is revealed that
fibromyalgia and JH are commonly present in children and
adults with gastrointestinal dysfunction, with a reported
incidence of 56% for JH.I"" In a study by Zeitoun et al."*! on
patients with EDS, it is found that functional gastrointestinal
symptoms are common in this group of patients and have
a significant correlation with their quality of life. Available
studies® indicate that the correlation between joint softness
as a prominent feature of connective tissue diseases,
functional abdominal pain, and irritable bowel syndrome,
given the possible association between functional
constipation (FC) and JH in children. Because the treatment
for gastrointestinal dysfunction is based on its symptoms,
if there is a significant correlation between JH and FC,
such conclusion will facilitate multidisciplinary medical
management of gastrointestinal and extra-gastrointestinal
manifestations in addition to improving patients’ quality
of life. Considering the importance of JH and the fact that
different studies revealed controversial results according to
the subject communities in terms of prevalence and forms of
JH, there exists no study in this field in Iran. Consequently,
thus, the aim of this study was to compare frequency of JH
in children with and without FC.

MATERIALS AND METHODS

This was a case—control study that was conducted in
Dr. Ali Shariatee Hospital in 2018. The statistical population
consists of 200 children within 3-10 years of age range
referred to the pediatric clinic. The case group consists of
100 children diagnosed by a pediatrician with FC based
on the Rome III"" Criteria selected through sequential
nonprobability sampling method, using a validated
questionnaire in Persian.!®!

In general, children with a history of constipation with
organic causes, those with irritable bowel syndrome based
on the ROME III Criteria,'” those treated for constipation
within 2 weeks before enrollment, mental retardation or
metabolic diseases (like hypothyroidism), Hirschsprung’s
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disease, spinal anomalies, anorectal pathology, rheumatic
diseases, inflammatory bowel diseases, and bone metabolic
disorders, children receiving medical treatment affecting
gastrointestinal mobility or corticosteroid, and children
undergoing stomach or bowel surgery are excluded in
such studies.

Each child who met criteria for FC (case) was matched
with another child of similar age and gender that did not
meet the criteria for FC (control); the control groups were
selected from the same population that the case groups
came from.

According to the previous study of Reilly ef al., ™ the
equation was applied to estimate the sample size with
consideration of the 95% confidence level and 80% power,
Z,=1.96, Z,=0.84, P, =20%, and P,=38%, and d as the error
coefficient of 0.06; yields n = 100, which 100 patients in case
group and 100 in control group (total 200 patients). Based
on the practical definition, any individual who had the
following three criteria during the past 3 months is referred
to having FC: (1) having two or more of the following
symptoms: frequency of defecation less than three times a
week, very hard or similar to dung stools, stool defecation
with pressure, feeling incomplete emptying of bowels
after stool defecation, feeling stool impaction in bowels,
facilitating stool defecation using finger or toilet hose, (2)
absence of loose and watery stools, and (3) not fulfilling
criteria for irritable bowel syndrome based on the Rome
III Criteria.

A physical examination was carried out by the researcher
to diagnose JH based on the Beighton score, which is
commonly used to measure general hypermobility.
Beighton score determines the degree of hypermobility
according to a severity scoring system between 0 and 9. In
this scale, higher scores indicate more severe hypermobility
(joint laxity) [Table 1].

In this study, score >4 was considered as JH. It should be
noted that the researcher who examined the subjects was
not aware that whether or not they have FC.

Table 1: Beighton criteria for joint hypermobility

Right Left
Passive dorsiflexion and hyperextension of the 1 1
fifth MCP joint beyond 90°
Passive apposition of the thumb to the flexor 1 1
aspect of the forearm
Passive hyperextension of the elbow beyond 10° 1 1
Passive hyperextension of the knee beyond 10° 1 1
Active forward flexion of the trunk with the 1

knees fully extended so that the palms of the
hands rest flat on the floor

Total 9
MCP= Metacarpophalangeal
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Statistical analysis

Qualitative results are reported as absolute and relative
frequency, while quantitative results are reported as mean
+ standard deviation. The obtained data were analyzed by
IBM SPSS Statistics (version 24; IBM, New York, NY, USA)®2
Chi-square and t-tests were used in this study, and where P
< 0.05, the results were considered statistically significant.
Univariate and multivariate regression analysis was
conducted to investigate the possible effects of age and sex
on the diagnosis of JH. Strength of association was calculated
by odds ratio (OR) with its 95% confidence interval (CI).

This research study was approved by the local ethics
committee with the following registration code “IR.IAU.
NAJAFABAD.REC.1398.089.” All stages of examinations
and measurements were performed with informed consent
of the parents.

RESULTS

Of 200 study participants within 3-10 years, with a
mean age of 6.2 + 2.2 years, 95 (47.5%) were males and
105 (52.5%) were females. The case group consists of
48 (48%) males and 52 (52%) females; the control group
consists of 47 (47.3%) males and 53 (53.0%) females.
There was no significant difference in terms of gender
and age between the two groups (P =0.887 and P =0.396,
respectively) [Table 2].

Of 200 study participants, 113 (56.5%) had JH while 87 (43.5)
did not. Table 3 describes the univariate and multivariate
regression analysis of the prevalence of JH in relation to
gender, age, and FC functions. JH was not significantly
associated with gender (P = 0.445) while significantly

Table 2: Characteristic of children with and without
functional constipation

Parameters FC (n=100) Controls (n=100) P
Gender, n (%)
Male 48 (48) 47 (47) 0.887
Female 52 (52) 53 (53)
Age, mean+SD 6.08+2.18 6.35+2.35 0.396

FC=Functional constipation; SD=Standard deviation

associated with age (P = 0.041). Furthermore, there was no
significant association between JH and FC (P = 0.669).

Following multivariate logistic regression analysis between
the presence of JH as the dependent variable and the
measured variables as the independent variables, only
age had significant independent predictive values in the
development of JH (P = 0.041, OR =0.88 [0.77-1]). The
obtained adjusted OR in this study indicated that at each
year age increase the JH risk decreased by 12%.

DISCUSSION

The main idea of this study was to determine the association
between FC and JH.

According to the results of this study, the frequency
percentage of JH in all children is 56.5%, indicating a high
prevalence of this disease among 3-10-year-old children. JH
is observed in 58% of the case group and 55% of the controls.
In this study, we found out that JH in 3-10-year-old children
does not have statistically significant correlation with FC.

According to Kovacic et al.,®! 56% of the patients with
gastrointestinal dysfunction had JH, which is very close
to the findings here, while it should be considered that
these two studies had different methods. According
to Fikree et al.," JH in patients with gastrointestinal
functional symptoms was significantly higher compared
to patients with organic gastrointestinal symptoms,
which is inconsistent with the findings of this study; such
inconsistencies may be due to different methods and
demographics, age range, and sample size.

The study of Zweig et al.”’! revealed that the prevalence of JH
in children with constipation-predominant irritable bowel
syndrome was significantly higher than diarrhea, which
confirmed the association between FC and JH. These results are
inconsistent with our findings, which is due to the differences
in the nature of functional gastrointestinal diseases.

Saps et al.”!l conducted a cross-sectional case—control study
and revealed that the prevalence of JH between children

Table 3: Comparison of children with and without joint hypermobility for gender, age, and functional constipation

Factors Joint hypermobility Crude OR? Adjusted OR®
BS =4 (n=113) BS <4 (n=87) OR (95%Cl) P OR (95% CI) P
Gender, n (%)
Male 51 (53.7) 44 (46.3) 0.804 (0.46-1.41) 0.445 0.79 (0.45-1.39) 0.409
Female 62 (59) 43 (41) 1 1
Age, mean+SD 5.93 (2.28) 6.59 (2.21) 0.88 (0.77-1) 0.041* 0.88 (0.77-1) 0.041*
FC, n (%)
FC 58 (58) 42 (42) 1.13 (0.65-1.98) 0.669 1.1 (0.62-1.93) 0.751
Controls 55 (55) 45 (45) 1 1

aUnivariate logistic regression; ®°Multivariate logistic regression; *Significant at 0.05 level. BS=Beighton score; OR=0dds ratio; CI=Confidence interval; FC=Functional constipation
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with and without functional gastrointestinal disorders
was not significantly different, which corresponds with the
results in this study.

Some of the major strengths of our study include the use
of validated questionnaires to diagnose FC and the setting
of our investigation that allowed us to obtain data from
community children without the selection bias inherent to
consultation patterns. To the best of our knowledge, this
is the first study to assess JH in children with FC in Iran
using the Beighton score. By studying a group of children
without primary joint problems, the study minimized
selection and response bias. Similarly to other studies,
we found a significant association between JH and young
age.l?]

Limitations of this study consists of (1) the results
here are not generalizable to children with other age
groups, (2) impossibility in determining the causal
correlation between FC and JH, (3) encountering problems
during examination such as the absence of a completely
standardized examination condition, and (4) we did not
obtain data on other comorbidities that would have been
useful to assess the impact of JH and FC.

CONCLUSION

We concluded that there was no significant difference in the
frequency of JH between the groups of with and without
constipation. It should be noted that confounding effects of
age and gender were neutralized by matching the subjects
in control and case groups.

In general, the mean age of the children with JH is
significantly lower than that of the children without JH
(regardless of whether or not they had FC). With these
results in mind, more studies are necessary to determine
the actual correlation between FC and JH.

Furthermore, other potential clinical factors affecting the
development of JH in children with FC (e.g., severity of FC)
should be assessed in future studies.

Clinical features of JH in patients with and without FC in
other age groups and other gastrointestinal dysfunctions
(such as irritable bowel syndrome) should also be compared
with the results of this study.
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