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ABSTRACT

Background and Objectives. Covid-19 ﬁmdemic era impact on increasing children
constipation which may be caused by a decrease in physical activ'% and sleep
disorders in children. Functional constipation is a defecation disorder characterized
by infrequent bowel movements, hard and painful stools. Prevalence in school
children 0.7-29.6%.,Constipation is related to lifestyle. We aimed to deggeribe the
lifestyle related to functional constipation in children aged 6-9 years during the
Covid-19 pandemic.
Materials and Methods. A cross-sectional study was performed in children aged 6-9
years at Elementary Schools in Surabaya, Indonesia.eéonstipation was confirmed
based on the validated Rome IV questionnaire.
Results. This study included 655 subjects from 5 elementary schools in Surabaya.
Majority of the subjects were male (51.5%). Median age was 8 years, some subjects
had normal nutritional status. Functional constipation was found in 236 children aged
6-9 years (36%). The most common defecation disorder was infrequent defecation at

%. Low physical activity, sleep duration < 8 hours, and screen time > 4 hours are
risk factors for functional constipati% in children, especially aged 6-9 years.

onclusions: There is an increased in the prevalence of functional constipation in
children aged 6-9 years in Surabaya during Covid-19 pandemic. Low physical
activity, sleep duration < 8 howrs, and screen time >4 hours are lifestyle associated

with functional constipation in children aged 6-9 years.

Keyword: functional constipation, children aged 6-9 years, lifestyle, Covid-19
pandemic
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Covid-19 : Coronavirus Disease 2019
ENS : Enteric Nervous System

FGIDS : Functional Gastrointestinal Disorder




INTRODUCTION

Constipation is a prevalent and often challenging issue that affects many
childeen, with significant implications for their quality of life and healthcare costs [1]. It
is characterized by infrequent and/or painful defecation, fecal incontinence, and
abdominal pain, affecting children’s well-being and imposing stress on families. This
condition is frequently en tered across all levels of healthcare, from primary to
tertiary care settings [2,3]. The prevalence of constipation in childhood varies widely,
with estimates ranging from 5% to 30% [4]. The underlying causes of constipation are
painful defecation, fever, dehydration, dietary habits, psychological issues, toilet
training, medications, and family history [5]. Notably, unbalanced diet leading to
overweight, poor toilet hygiene, and emotional stress are significant risk factors for
constipation in elementary school children [1,6].

Since Margh, 2020, % COVID-19 pandemic has brought unprecedented
changes to daily life. The World Health Organization (WHO) declared COVID-19 a
global pandemic, prompting widespread adaptations such as online schooling,
restrictions on outdoor activities, and quarantine measures [7]. These changes have
had profound effects on children's lifestyles, including reduced physical activity, sleep
disturbances, and altered eating patterns all of which are known risk factors for
constipation. Additionally, the stress and uncertainty brought about by the pandemic
have contributed to sleep disorders and changes in dietary habits [8].

Emerging studies from various regions, including Europe, have highlighted how
the pandemic has exacerbated these risk factors. The shift to online schooling,
coupled with limited outdoor activities, has significantly reduced children's physical
activity levels. Additionally, the stress and uncertainty brought about by the pandemic
have contributed to sleep disorders and chagges in dietary habits [8,9].

Understanding the lifestyle changes and their impact on childhood constipation
during the COVID-19 pandemic is crucial for developing effective strategies to
mitigate these issues. By examining these patterns, we can identify key areas for
intervention and support to enhance % lity of life for these children and their
families during these challenging times. This study aims to explore the lifestyle
patterns of elementary school (‘ﬂdren aged 6-9 years in Surabaya which cause

functional constipation during the pandemic.




MATERIALS AND METHODS

This was a cross-sectional study in elementary schools Surabaya, Indonesia
from August 2023 — January 2024_The study population was children aged 6-9 years
who lived in Surabaya and metﬁ inclusion and exclusion criteria. The inclusion
criteria in this study were children aged 6-9 years in elementary schools in Surabaya
which randomly selected with the children's parents filled the written form The
exclusion criteria in this study were parents refusing to give permission for the child to
participate, children undergoing abdominal surgery in the last one year, children
diagnosed with malignancy, hormonal disorders, rheumatic diseases, or chronic
gastrointestinal diseases, and children taking long-term medication such as

iepileptic drugs, anticholinergics, antihistamines, antispasmodics, corticosteroids,

and non-steroidal anti-inflammatory drugs (NSAIDs). The drop-out criteria in this study
were sample who withdrew from the study and the data was incomplete.

Each child included in the study was given a questionnaire consisting of the
Rome IV questionnaire to detect the presence ﬁfunctional constipation and basic
data questionnaire that included demographics, physical activity as assessed by the
physical activity questionnaire of children (PAQ-C), daily nutritional intake, screen
time, and sleep patterns. The questionnaire was filled by the subject's parents and
were collected by the study center coordinator for further data processing. The study
data was processed using Microsoft Excel 2019 and presented in the form of
tabulated tables and narratives.

We submitted ethical approval to the Hospital Ethics and Study Committee, Dr.
Soetomo General Hospital, Surabaya, Indonesia with registration number
0738/KEPK/VII1/2023. Study subjects must also obtain written consent from the

parents after explanation of the study procedures.

RESULTS

A total of 808 school children in 5 randomly selected elementary schools in
each area Surabaya, 105 subjects were excluded because their parents refused to fill
out the questionnaire and did not provide informed consent, 48 subjects were
excluded becausggihe questionnaire data was incomplete. Finally, there were 655
children included this study with the questionnaire was filled by the children's parents.
The majority of children had normal nutritional status (46.6%).
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Figure 1. Study subject flow

Amount 236 children (36%) aged 6-9 years in this study met the criteria for
functional constipation. Thggconstipation occurred more frequently in girls (53.8%)
(Table 1). Nearly 31% of children with defecation frequency less than two times a
week, although the majority did not experience similar complaints. All of them had no
family history of constipation (Table 2).

Table 1. Sample characteristics

Characteristics Value
Sex
Male 337 (51.5%)
Female 318 (48.5%)
Age (years) 8 years (6 — 10 years)
Body weight (kg) 25 kg (10.6 — 55 kg)
Body height (cm) 126 cm (100 — 160 cm)
Nutritional status according to Body Mass Index
(BMI)
Severe Malnutrition 24 (3.7%)
Underweight 161 (24.6%)
Normal 305 (46.6%)
Overweight 82 (12.5%)
Obesity 83 (12.6%)
Constipation
No 419 (64%)
Yes 236 (36%)

Data is displayed in n (%), and median (range).
Table 2. Description of bowel movements




Bowel Movements N (%) p-value

Defecation Frequency <2 a week

No 457 (69.8%) 002
Yes 198 (30.2%)

Stomach Pain

No 601 (91.8%) 0.967
Yes 54 (8.2%)

Big Stool

No 558 (85.2%) 0.970
Yes 97 (14.8%)

Fussiness During Defecation

No 638 (97.4%) 0.593
i3S 17 (2.6%)

Family History of Constipation

No 655 (100%) -
Yes 0 (0%)

Data is displayed in n (%). *: significant

The lifestyle related to constipation incidence was conducted in hildren aged
6-9 years, which were screen time, sleep patterns, eating habits and physical activity,
but had a significant impact on constipation ingidence is screen time = 4 hours,
physical activity, and sleep patterns < 8 hours (p = 0.000, p = 0.000, and p=0.012)
(Table 3). In the logistic regression test, it was found that children with a screen time
habit of =2 4 hours had a 2.3 times greater risk of constipation, physical activity was a
protective factor for constipation (RR, 1/0.383 = 2.610), hence children with low
physical activity were 2.6 times more likely to experience constipation, and sleep

patterns < 8 hours had a 1.5 times greater risk of constipation (Table 3).

Table 3. Lifestyle patterns of constipation




Risk Factors Constipation No RR p-

Constipation (lower — upper) value
Screen time
< 4 hours 135 (57.2) 309 (73.7)

0.476 (0.340 — 0.667)
= *
2 4 hours 101 (42.8) 110 (26.3) LRp 344 0.000
Sleep pattern
8 hour 97 (411 141 (33.7
< hours (@1.1) (337 5702 (0.510-0.969) 0.012*
8 — 10 hours 106 (44.9) 225 (53.7) 1538
~ 10 hours 33 (14') 53 (12 '6) 1.123 (0.704 - 1.791)  0.627
' 1.376 (0.990 - 1.912)  0.057

Physical activities
Poor <60.5 142 (60.2) 166 (39.6) LRD.383 0.000"
Good 260,5 94 (39.8) 253 (60.4) 2.302 (1.662 — 3.190)
Consumption of food with
artificial sweeteners
Rare 29 (12.3) 55(13.1)  0.927 (0.573-1.500) 0.758
Once per week 133 (56.4) 240 (57.3) 0.963 (0.698 —1.329) 0.819
Daily 74 (31.3) 124 (29.6)  1.087 (0.769 — 1.536) 0.637
Consumption of fast food
Rare 54 (22.9) 107 (25.5) 0.887 (0.609 — 1.292) 0.532
Once per week 152 (64.4) 264 (63) 1.062 (0.762 - 1.481) 0.721
Daily 30 (12.7) 48 (11.5) 1.075 (0.663 — 1.743) 0.770
High salt intake
Rare 46 (19.5) 85 (20.3) 0.951 (0.637 — 1.420) 0.807
Once per week 143 (60.6) 249 (59.4) 1.050 (0.758 — 1.454) 0.770
Daily 47 (19.9) 85 (20.3) 0.977 (0.656 — 1.455)  0.909
Chi-square test; RR = Relative Ratio; *p-value <0.05 statistically significant;

LR ogistic Regression

DISCUSSION

This dy highlighted a notable increase in the incidence of functional
constipation among children aged 6-9 years in Surabaya during the COVID-19
pandemic, aligning with prior research that documented a 1.3 to 2.1-fold rise in
constipation cases during this period [10]. The most common complaints included
infrequent defecation, large stools, and pain during defecation, which are consistent

with the symptoms commonly observed in pediatric constipation cases. The study
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echoes findings from research in lowa, where 41.3% of children with constipation
reported infrequent defecation [11]. The study from Isa and Borowitz et al., mentioned
that children who identified painful defecation as a primary factor leading to stool
retention and worsening constipation [12,13].

When pain urred during defecation, children tend to retain stool. During the
retaining process, the rectal mucosa absorbs water from the stool mass, making it
more solid larger over time and thus leading to difficult defecation process. Therefore,
when the urge to defecate arises, children tend to restrain their urge hide from
their parents until the urge is gone. The expulsion of these fecal masses is painful and
sometimes causes an anal fissure, which further aggravates the pain and triggers
stool retention. This creates a vicious cycle of retaining stool [14]. Constipation was
more frequently observed in female children, although the gender difference was not
statistically significant. This trend is supported by several studies that suggest girls
may be more prone to constipation due to factors like reluctance to use public toilets
and physiological differences, such as longer gastrointestinal transit times and lower
colon pressure activity [13,15-18].

The bivariate analysis in this study identified several risk factors for functional
constipation, including gender, excessive screen time, inadequate sleep, and low
physical activity [19]. Prolonged screen time, defined as more than four hours daily,
was a significant risk factor, consistent with findings from Bangladesh and Japan,
where excessive screen use correlated with higher constipation rates. Inadequate
sleep, defined as less than eight hours per night, was also a risk factor, mirroring
results from a Hong Kong study linking insufficient sleep with increased constipation
incidence due to the disruption of regular bowel habits and psychological stress from
academic pressures [20,21].

The previous study showed that a link between insufficient sleep and worse
constipation symptoms, impaired anorectal function and perception, and impaired
autonomic function in patients with functional constipation. Sleep duration of less than
7 hours during the night, busy after-schoollife with homewaork and inadequate sleep
were linked to constipation. Heavy load with homework after school might be an
obstacle to the development of regular bowel habits at home at pight and might
encourage defecation delays. Inadequate sleep, especially when associated with
strenuous academic activities, might be a source of psychological distress for
children. Fatigue resulting from inadequate sleep could also reduce children's urge to
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use the toilet and prefer to delay defecation [22,23].

Physical activity emerged as a protective factor against constipation, with
children who engaged in regular physical activity being less likely to suffer from
constipation. This aligns with findings by Seidenfaden et al., which demonstrated that
physical activity positively impacts mental health and bowel movements. Interestingly,
dietary factors such as the consumption of fast food and artificially sweetened snacks
did not significantly correlate with constipation in this study, underscoring the
multifaceted nature of the condition and the need for comprehensive research to
pinpoint relevant risk factors [24,25]. Other factors commonly thought to contribute to
constipation, such as consumption of fast food, aﬁicially sweetened foods, and
snacks with high salt content, were not significantly associated with the incidence of
constipation in the children in our study. This highlights the complexity in
understanding the factors influencing the condition and emphasizes the importance of
carefulresearch in identifying relevant risk factors.

ﬁe COVID-19 pandemic fundamentally altered children's lifestyles, reducing
physical activity, increasing screen time, and disturbing sleep patterns, all of which
correlated with a rise in constipation cases. These lifestyle changes, driven by
lockdowns and social distancing measures, disrupted daily routines, including diet and
physical activity, and negatively impacted digestive health. Reduced physical activity
slows digestion, while excessive screen use and its associated blue light exposure
disrupt sleep, further affecting bowel function. The uncertainty and altered schedules
during the pandemic likely contributed to irregular bowel routines, exacerbating

constipation [26].

LIMITATIOIEF THE STUDY

This study's limitations include its cross-sectional design, which provides a
snapshot in time but cannot establish causality between lifestyle changes and
constipation. The random sampling from Surabaya elementary schools may not be
representative of the broader population, and the single-time data collection
introduces potential observational bias. Exclusion criteria may have been overly
stringent, excluding children who could offer additional insights into constipation.
Furthermore, the study didn't account for environmental factors, such as toilet
cleanliness at schools.




gONCLUSION

The COVID-19 pandemic has significantly impacted the lifestyle patterns of
children aged 6-9 years, leadin an increase in functional constipation. This study
underscores the critical roles of regular physical activity, adequate sleep, and limited
screen time in preventing constipation. Adopting these lifestyle modifications is
essential to mitigate the risk of constipation, especially during periods of significant

lifestyle disruption like the pandemic.
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