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Abstract: Chronic functional constipation (CFC) is a prevalent gastrointestinal disorder characterized by persistent constipation without an
identifiable organic cause. The pathophysiology of chronic functional constipation in children involves a complex interaction of behavioral,
physiological, and dietary factors. Toilet training is crucial in helping to address functional constipation. The mainstay of pharmacological treatment
of chronic functional constipation in adults and the pediatric population includes the use of laxatives. Objective: To compare the efficacy of
Polyethylene Glycol 3350 and lactulose in the treatment of chronic constipation in children. Methodology: This study was a quasi-experimental study
conducted from September 2024 to March 2025. After obtaining approval from the Ethical Review Board of Rawalpindi Medical University, the sample
size of 86 patients was calculated using the Clincalc calculator, with a 95% confidence interval and 80% power, based on statistical literature. Simple
non-random consecutive sampling was done. The study sample was divided into two groups, i.e., Group A and Group B. Each group included 43
patients. Patients were divided into two groups by lottery method. Group A included patients receiving PEG 3350, whereas Group B included patients
receiving lactulose. Results: Eighty-six patients were selected for the study, fulfilling the sample selection criteria. The mean age of the study population
was 5.20 +/-2.39 years. Fifty-three patients were males, i.e., 61.16% of the study population. The post-treatment frequency of stool per week was 3.74
+1.13in group A and 3.30 = 1.35 in group B, respectively. There was a significant improvement in stool frequency after 2 weeks of treatment in both
groups. The treatment success, measured as the percentage of patients achieving success with the treatment in each group, was 72.1% in group A
compared to 37.2% in group B. There was a statistically significant difference between the two groups in terms of treatment success, with a p-value of
0.009. Conclusion: The efficacy of Polyethylene Glycol 3350 formulation is significantly greater than that of the lactulose formulation in the treatment

of chronic functional constipation in children. The treatment with PEG 3350 is associated with fewer adverse effects compared to lactulose.
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Introduction

Chronic functional constipation (CFC) is a prevalent gastrointestinal
disorder characterized by persistent constipation without an identifiable
organic cause (1). According to the Rome IV criteria, the global
prevalence of chronic functional constipation is reported to be 14.4% of
the general population (1). Common clinical manifestations include dry
stools, low stool volume, difficulty defecating, poor defecation, and
decreased frequency of defecation. Its symptoms might be persistent or
recurrent (2).

A low-fiber diet, sedentary lifestyles, and changes in the gut microbiota
may result in constipation (3). Stool withholding is the primary
pathophysiological mechanism, while other significant roles are played
by impaired rectal function, anal sphincter, pelvic floor, and colonic
dysfunction (3). The incidence of chronic constipation in children is
widely reported between 5 to 30% (4).

The pathophysiology of chronic functional constipation in children
involves a complex interaction of behavioral, physiological, and dietary
factors. A key component is voluntary stool withholding, often triggered
by a previous painful defecation experience. This leads to prolonged stool
retention, causing the colon to absorb excessive water from the feces,
making it harder and more difficult to pass (5). Over time, the rectum
becomes stretched and less sensitive to the urge to defecate, further
worsening stool retention (5). This cycle can result in large, impacted
stools and overflow incontinence. Additionally, inadequate fiber and fluid
intake, along with a sedentary lifestyle, contribute to reduced colonic

motility. Psychological stressors and toilet training difficulties also play a
role. Importantly, no anatomical or biochemical abnormalities are present,
distinguishing it from organic causes (6).

Diagnosis is typically clinical, based on history and physical examination
(6). Functional constipation in children is clinically diagnosed using the
Rome 1V criteria, which include symptoms such as infrequent bowel
movements, painful defecation, large or hard stools, and stool delaying
behavior (7). A comprehensive medical history and physical examination
are usually required to rule out organic causes of constipation. Typically,
no particular imaging or laboratory tests are needed. Management
involves education, dietary changes, behavioral strategies, and, in some
cases, the use of laxatives. Early intervention is crucial for preventing
complications and promoting healthy bowel habits, thereby improving the
child's overall quality of life and development (7).

The management of chronic functional constipation can be classified as
pharmacological and nonpharmacological treatment (8). The
nonpharmacological treatment involves lifestyle changes and adjustments
on behalf of children's parents. Toilet training is crucial in addressing
functional constipation (9). Toilet training should ideally be initiated
between 18 and 24 months and reinforced with parental support, as per
recent published literature (10). The mainstay of pharmacological
treatment of chronic functional constipation in adults and the pediatric
population includes the use of laxatives (11). According to recently
published data, lactulose and PEG 3350, combined with electrolytes, can
both be used for the treatment of chronic functional constipation (11).
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Lactulose is the most commonly used laxative for treating functional
constipation in children (12). However, recent studies indicate that the
effectiveness of PEG 3350 plus electrolytes is superior to that of lactulose
in treating constipation. According to a recently conducted study, the
frequency of patients with painful defecation after treatment with PEG
3350 was found to be 43.8% whereas it was 73.3% in patients who
received lactulose (13). The dosage recommendation of lactulose as per
the literature is a 6g/ day dosage of lactulose in children < 6 years of age
and a 12g/ day dosage for children > 6 years of age. The recommended
dose of PEG 3350 for children less than 6 years of age is 2-3g/day and 4-
6g/day for children more than 6 years of age (14).

According to a recently conducted study in Syria, clinical outcomes after
12 weeks of treatment with lactulose and Polyethylene glycol 3350
formulation were significantly better for PEG 3350, with a 95% increase
in defecation frequency in the PEG group compared to 77% in the
lactulose group, with significantly fewer side effects (15). This study was
conducted to compare the effectiveness and adverse effects of PEG 3350
and lactulose in the treatment of chronic functional constipation in
children.

Methodology

The quasi-experimental study was conducted from September 2024 to
March 2025. After obtaining approval from the Ethical Review Board of
Rawalpindi Medical University, the study was conducted in the
Department of Pediatric Surgery at Holy Family Hospital. A sample size
of 86 patients was calculated using the Clincalc calculator, with a 95%
confidence interval and 80% power, based on statistics from previous
literature. Simple non-random consecutive sampling was done. Inclusion
criteria for sample selection included children belonging to both genders,
aged 1-13 years, presenting with chronic functional constipation with
stool frequency < 3/ week and encopresis frequency >1/week. Exclusion
criteria included children with a history of gastrointestinal surgery and
those with diagnosed organic causes of constipation, such as
Hirschsprung disease and anorectal malformations. A self-made,
structured pro forma was used for data collection. Proper written informed
consent was taken from the parents of all the patients included in the
study. The study sample was divided into two groups using a lottery
method, namely Group A and Group B. Each group included 43 patients.
Literature was searched and reviewed for optimal safe and effective doses
of PEG 3350 and lactulose for treatment of chronic functional
constipation. Group A patients received Polyethylene Glycol PEG 3350
formulation in the form of a commercially available sachet MOVICOL
(139 of PEG 3350). One sachet of MOVICOL was dissolved in 50 ml of
distilled water, and children <6 years of age received a 5 ml twice-daily
dose for 2 weeks, i.e., 2.6g of PEG 3350 daily divided into two doses.
Children over 6 years received a 10 ml twice-daily dose of PEG 3350
preparation, i.e., 5.2g of PEG 3350 divided into two doses. Group B
patients received a lactulose formulation in the form of commercially
available Duphalac syrup (3.35g/5 mL lactulose). Children < 6 years of
age received a 5 ml twice daily dose of lactulose, i.e., 6.7g daily dose of
lactulose, whereas children > 6 years of age received a 10 ml twice daily
dose of Duphalac, i.e., 13.4g daily dose of lactulose. Each patient included
in the study was followed for a duration of 6 weeks. During the first two
weeks of pretreatment, the frequency of stool and the frequency of
encopresis were monitored in patients. The next 2 weeks included the
treatment period. At the end of treatment, each patient was followed for
the next 2 weeks, and post-treatment stool frequency and encopresis
frequency were noted. Prior to treatment, each patient was administered
an enema, specifically MICRONEMA, 30-50 ml, to remove any impacted

stool. The data collected included quantitative variables such as age,
frequency of stool prior to treatment, frequency of encopresis prior to
treatment, frequency of stool after treatment, and frequency of encopresis
after treatment. The efficacy of treatment was determined by the
frequency of stools per week after treatment and the frequency of
encopresis per week after treatment. Treatment success was defined as
stool frequency >= 4 = 4/week post-treatment and encopresis frequency
< 1/week for 2 weeks after treatment. Patients with successful treatment
were noted for each group. Adverse effects of treatment were also noted
for each treatment group and included abdominal pain, nausea, vomiting,
and diarrhea. The primary outcome variable was treatment success,
whereas the secondary outcome variable included the frequency of
adverse events. Data was analyzed using the Statistical Package for the
Social Sciences SPSS v 23.0. Means with standard deviations were used
to represent continuous variables, such as age, frequency of stool before
treatment, frequency of encopresis before treatment, frequency of stool
after treatment, and frequency of encopresis after treatment. Frequencies
with percentages were used to represent qualitative variables, such as
gender, treatment success, and adverse effects. Both groups were
compared for the primary and secondary outcome variables using the chi-
square test. P-value < 0.05 was considered statistically significant. The
outcome variable was stratified for effect modifiers, such as age and
gender, using the chi-square test. P-value <0.05 was considered
statistically significant.

Results

Eighty-six patients were selected for the study, fulfilling the sample
selection criteria. The mean age of the study population was 5.20 +/-2.39
years. Fifty-three patients were males, accounting for 61.16%, whereas
33 females comprised 38.4% of the study population. The mean frequency
of stools per week prior to treatment was 1.54 + 0.50, and the mean
frequency of encopresis prior to treatment was 1.62 + 0.63. The mean
frequency of stools per week in group A was 1.60 + 0.49, compared to
1.48 £0.50 in group B. Compared to this, the frequency of stools per week
was significantly increased in both groups after treatment with the
respective agents.

The post-treatment frequency of stool per week was 3.74+/-1.13 in group
A and 3.30+/-1.35 in group B, respectively. The pretreatment and
posttreatment stool frequency and encopresis frequency were compared
between the two groups using an independent sample t-test. There was an
improvement in stool frequency after 2 weeks of treatment in both groups.
There was a significant difference in posttreatment stool frequency
between the two groups, with a p-value of 0.05. The demographic
variables, along with quantitative variables, have been shown (Table 1).
The treatment success, measured as the percentage of patients achieving
success with the treatment in each group, was 72.1% in group A compared
to 37.2% in group B. There was a statistically significant difference
between the two groups when comparing treatment success, with a p-
value of 0.009. The secondary outcome, measured as the percentage of
adverse events, was 11.6% in group A compared to 18.6% in group B.
However, there was no statistically significant difference between the two
groups when compared for adverse events, with a p-value of 0.274.
Comparison of primary and secondary outcome variables between the two
groups has been depicted (Table 2, 3).

The data were stratified for effect modifiers, such as age and gender, for
the primary outcome variable, and a chi-square test was applied. There
was no significant difference in age and gender between the two treatment
groups, as shown (Table 4, 5).

Table 1- Comparison of demographic variables and study variables between the two groups.

Frequency
Study Variable Group A
Age 5.05+/-2.40
Gender

Group B P-value
5.34+/-2.39 -
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Male 31 22
Female 12 21
Pretreatment frequency of stools per week 1.60+/-0.49 1.48+/-0.50 0.17
Posttreatment frequency of stools per week 3.74+/-1.13 3.30+/-1.35 0.05
Pretreatment encopresis frequency 1.67+/-0.60 1.58+/-0.66 0.49
Posttreatment encopresis frequency 0.51+/-0.073 0.767+/-0.06 0.09
Table 2 - Comparison of the Primary outcome variable between the study groups
Study Group Treatment Success p-value
Yes No
Group A 28 15 0.009
Group B 16 27
Total 44 42 86
Table 3 - Comparison of secondary outcome variables between the study groups
Study Group Adverse Events p-value
Yes No
Group A 5 38 0.27
Group B 8 35
Total 13 73 86
Table 4 - Stratification of treatment success between the two study groups with respect to age
Study Group Age Treatment Success p-value
Yes No
<6 years 12 17 0.10
Group A >6 years 4 10
<6 years 19 12 0.32
Group B >6 years 9 3
Table 5 - Stratification of treatment success between the two study groups with respect to gender
Study Group Treatment Success p-value
Gender Yes No
Group A Male 19 12 0.318
Female 9 3
Group B Male 10 12 0.204
Female 6 15
Discussion greater with nearly comparable adverse events. The post-treatment

The results of this study indicate that the Polyethylene Glycol 3350
formulation is more effective in treating chronic functional constipation
in children compared to the lactulose formulation. This finding is
consistent with recently published data on the efficacy of PEG 3350 in
treating chronic constipation compared to lactulose (13). Similarly, a
recently conducted study in Pakistan established the superior efficacy of
PEG 3350 over lactulose, with 91% treatment success in the PEG 3350
group compared with 50% in the lactulose group (16).

Comparing the adverse events following treatment with PEG 3350 and
lactulose, no statistically significant difference was found in this study.
According to recently published data, PEG 3350 is associated with fewer
adverse events, such as vomiting and nausea (17). Similarly, Hassan et al
state that the frequency of adverse events following treatment with PEG
3350 was 4.3% compared to 10.6% in the case of treatment with lactulose.
This difference, however, was not found to be statistically significant,
with a p-value of 0.221 (18). There is a paucity of data when comparing
the adverse effects of either of the two treatment regimens. Some studies
suggest a lower frequency of adverse events with Polyethylene Glycol
3350 compared to lactulose; however, statistically significant differences
could not be established in recently published data (18, 19, 20). The
results of this study are also consistent with the trend of adverse events
published in international data. The adverse events in treatment were
encountered less frequently in the PEG 3350 group as compared to the
lactulose group, i.e., 11.6% versus 18.6%. However, this difference was
not statistically significant.

The post-treatment stool frequency was significantly greater than the
pretreatment frequency for both groups, i.e., the PEG and lactulose
groups. However, the efficacy of PEG was found to be significantly

encopresis frequency was significantly lower compared to the
pretreatment frequency in both treatment groups. According to Bareera et
al., post-treatment defecation frequency with PEG 3350 was found to be
4-7/ week.?! This is consistent with the results of this study, where the
mean post-treatment defecation frequency in the PEG 3350 group was
3.74+/-1.13. While the results of treatment with PEG 3350 for chronic
constipation are promising, the tolerability of PEG 3350 is also well
established in the pediatric population (21).

Upon stratification analysis, no significant impact of age could be
established on the treatment success of either of the two drugs. Jorge
Lopez et al. evaluated the efficacy of PEG 3350 in treating chronic
functional constipation in children (22). It was concluded that PEG 3350
is more effective in treating children under 2 years old, with 79.5% of
children below 2 years responding well to the treatment (22). The results
of this study indicate a significant effect of age on treatment success. This
implies that PEG 3350 can be used in the pediatric population,
irrespective of age, with equal efficacy. However, more targeted studies
are needed to advocate this implication.

Conclusion
The efficacy of the Polyethylene Glycol 3350 formulation is significantly
greater than that of the lactulose formulation in the treatment of chronic

functional constipation in children. The treatment with PEG 3350 is
associated with fewer adverse effects compared to lactulose.
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