Iran ] Pediatr. 2022 October; 32(5):126565. doi: 10.5812/ijp-126565.

Published online 2022 August 2. Research Article

Comparing the Effect of Polyethylene Glycol, Psyllium Seed Husk
Powder, and Probiotics on Constipation in Children

Mahsa Foroughi ", Abbas Taghavi Ardakani’, Mohsen Taghizadeh? and Mohammad Reza Sharif!

lDepartment of Pediatrics, Faculty of Medicine, Kashan University of Medical Sciences, Kashan, Iran
*Research Center for Biochemistry and Nutrition in Metabolic Diseases, Basic Sciences Research Institute. Kashan University of Medical Sciences, Kashan, Iran

'Com’spanding author: Department of Pediatrics, Faculty of Medicine, Kashan University of Medical Sciences, Kashan, Iran. Email: m.foroughi6s@gmail.com

Received 2022 April 17; Revised 2022 May 23; Accepted 2022 May 27.

Abstract

Background: One of the most common childhood abnormalities is constipation, typically affecting about1-30% of children world-
wide.

Objectives: This study aimed to compare the effect of psyllium seed husk powder versus polyethylene glycol with and without
probiotics on constipation in children.

Methods: A total of 144 children in the age range of 2 - 12 years with acute functional constipation who met the inclusion criteria
were included in this study. The subjects were randomly divided into four equal groups (n = 36 each). The first group received
polyethylene glycol (A), the second group received polyethylene glycol with probiotics (B), the third group received psyllium (C),and
the fourth group received psyllium with probiotics (D). Finally, the number of bowel movements and painless bowel movements
were examined after three weeks.

Results: After three weeks, the effects of polyethylene glycol with and without probiotics on the number of bowel movements and
painless bowel movements were significantly different than psyllium with and without probiotics (P = 0.001). While no significant
difference was observed between treatment groups Aand B (P =0.9), there was a significant difference between treatment groups C
and D (P=0.01).

Conclusions: Polyethylene glycol had a greater effect on improving the symptoms of constipation in children compared to psyl-
lium. Although fortification of polyethylene glycol with probiotics had no significant effect, fortification of psyllium with probiotics

improved the symptoms of constipation in children compared to psyllium alone.
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1. Background

One of the most prevalent chronic disorders in chil-
dren, with an estimated prevalence of 3% worldwide, is
constipation which causes a significant health problem (1,
2). About 40% of children experience constipation in the
first year of life (3), and about half of them also have fecal
incontinence (4). Physical and psychological health prob-
lems may increase if constipation continues into adult-
hood (5). For children with constipation, the cost of health
services per year is three times higher than that for chil-
dren without constipation (6).

The recommended treatment includes dietary modi-
fication, behavioral reform, and using laxatives to assure
that bowel movement occurs normally (7). Previous stud-
ies showed that polyethylene glycol could be used as a
laxative in children. Polyethylene glycol is an inert poly-
mer, soluble, and nonabsorbable laxative, which acts by

osmosis and volume expansion in the large intestine (8).
Also, numerous studies have shown the effectiveness of
polyethylene glycol as a treatment for chronic functional
constipation (9-14). Dietary changes, including the addi-
tion of carbohydrates and fiber, could be beneficial be-
sides medications (15, 16). Dietary fibers with high water-
binding capacity affect gastrointestinal motility by en-
hancing bacterial growth, their end-products, and feces
volume, which improves colonic propulsion and facilitates
defecation (7,17).

The seed husk of Plantago ovata (psyllium husk), used
as a prebiotic in partial hydrolysis form (18), can be inves-
tigated for its effectiveness in chronic constipation (19).
Psyllium contains active compounds such as tannins, 4-
omethylglucuronic acid, linoleic acid, oleic acid, palmitic
acid, aucubin, campesterol, L-asparagine, L-cystine, mu-
cilage, rhamnose, sterol, b-sitosterol, polysaccharides, and
arabinoxylans (20).
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Probiotics can be used to help prevent and treat diar-
rhea and constipation (21, 22). They can adjust the intralu-
minal region by enhancing the bacterial fermentation of
final products, which affects the capacity of secretion and
absorption of electrolytes, and decreases intraluminal pH
(23).

Previous studies evaluated the efficiency of probiotics
as a treatment for constipation (21, 24-29). It has been
demonstrated that probiotics adjust the frequency of
bowel movements and soften stools in adults with func-
tional constipation. Although an uncontrolled pilot study
in children suggested the possibility of benefit, the bulk
of the available evidence failed to show any significant im-
pact on objective measures of constipation (21, 24, 25, 28).
Functional constipation in childhood may affect the qual-
ity of life in adulthood.

2. Objectives

This study aimed to compare the effects of psyllium
seed husk powder versus polyethylene glycol with and
without probiotics on constipation in children.

3. Methods

3.1. Subjects

The population of this study included all children in
the age range of 2 - 12 years referred to the outpatient
clinic of Shahid Beheshti Hospital in Kashan, Iran, from
2019 to 2020 due to acute functional constipation. The ini-
tial diagnosis of functional constipation was according to
the Rome IV criteria (30) as follows: Having two or fewer
defecations per week; history of excessive stool retention;
history of painful or hard bowel movements; history of
large-diameter stools that may obstruct the toilet; pres-
ence of a large fecal mass in the rectum; and at least one
episode/week of incontinence after the acquisition of toi-
leting skills.

The exclusion criteria were existence of gastrointesti-
nal danger symptoms; recent treatment of constipation;
gastrointestinal surgeries; having diabetes; existence of
gastrointestinal anomalies; any organic causes for consti-
pation; taking other medications that cause diarrhea or
constipation; and psychological and behavioral disorders
such as mental retardation and autism spectrum disor-
ders.

3.2. Study Design

All the parents of included participants signed an in-
formed consent prior to study. All parents received a coded

package and explanation on how to use the medication. Di-
etary advice and toilet training were also provided to all
parents. A questionnaire including demographic informa-
tion and daily disease progression was filled for each pa-
tient by a pediatric assistant. Then, during the daily vis-
its, the patient’s status in terms of duration of constipation
and number of bowel movements per week was recorded
in the questionnaire.

Since four methods were used to treat constipation,
the patient or his/her family was informed about the group
in written or by phone to keep people from mentioning
the results. In addition, the results were communicated to
the patient at the next visit. Using the simple randomiza-
tion method, the patients were randomly divided into four
equal groups (n =36 each). Table 1 describes the treatment
for each treatment group.

To compare the quantitative variable in two or more
groups, the sample size was calculated using the following
formula:

2
(zl_% + 217,13) X (5% + 5%)
(1 — p2)®

n =

Where 1, mean of the outcome variable in groups1and
2; ¢, standard deviation of the outcome variable in groups
1and 2.

The calculation was done for all study groups sepa-
rately, and the highest sample size was selected for the
study. Considering type 1 error equal to 5%, statistical
power of 90%, and effect size of 0.5, the minimum sample
size in each group was calculated as 36 people. The num-
ber for bowel movements and painless bowel movements
were checked in all patients after three weeks.

Psyllium and polyethylene glycol were purchased from
Tak Zhen Zist Co, Iran. The raw materials, including psyl-
lium and polyethylene glycol were formulated with a cer-
tain amount of probioticin the Food Chemistry Laboratory
of Kashan University of Medical Sciences, Iran daily and
packed as a sachet form. Each sachet contained 6 g of lax-
ative (polyethylene glycol or psyllium) with 109 CFU bac-
terial probiotics, including Lactobacillus reuteri, Lactobacil-
lus rhamnosus, and Bifidobacterium infantis. Meanwhile, the
same sachets without probiotics were prepared. The bac-
teria were mixed with equal proportions. Then, 109 CFU
of bacteria were added to the psyllium packages, and the
same number of probiotics was added to the polyethylene
glycol packages.

To prepare the drug and make it double-blind, the
drugs were prepared in identical packages and unlabeled
sachets with only codes, and the total sachets were placed
in a box of 15 sachets. The patient and the researcher were
not aware of the contents of each box.
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Table 1. Description of the Treatment Applied in Each Study Group

Treatment Group Number of Patients in Each Group Treatment

A 36 Receiving 6 g per day of polyethylene glycol

B 36 Receiving 6 g per day of polyethylene glycol with probiotics
C 36 Receiving 6 g per day of psyllium

D 36 Receiving 6 g per day of psyllium with probiotics

3.3. Analysis

The Kolmogorov-Smirnov test was used to evaluate the
normality of the data. Paired t-test was applied to analyze
the data. A 95% confidence level was considered as statis-
tically significant. The baseline characteristics were statis-
tically analyzed by using SPSS software (version 16.0.1, SPSS
Inc.).

4. Results

The sex and mean values of age in children with func-
tional constipation in different treatment groups are pre-
sented in Table 2. An independent t-test demonstrated no
significant difference between the mean of sex (P = 0.74)
and age (P=0.45).

AsTable 2 shows, there was no significant difference be-
tween the mean duration of constipation before treatment
in different groups (P = 0.6). Also, the average number of
defecations per week after treatment was statistically dif-
ferent in various treatment groups (P = 0.001). The high-
est value was registered for the polyethylene glycol group
with probiotics, and the lowest was observed in the pa-
tients treated with psyllium alone.

The results of the average number of painless bowel
movements after three weeks of intervention are pre-
sented in Table 2. As can be seen, the effect of various
treatments was significant on the average number of pain-
less bowel movements (P = 0.001). The highest and lowest
values for the average number of bowel movements and
painless bowel movements were observed for the B and C
groups, respectively.

Table 3 presents a comparison between the four treat-
ment groups in terms of the number of bowel movements
after treatment. As can be seen, there was no significant
difference between the two groups treated with polyethy-
lene glycol (P = 0.9), but there was a statically significant
difference between the psyllium group with and without
probiotics and the polyethylene glycol group (P = 0.001).
There was also a significant difference between the group
treated with psyllium and the group treated with psyllium
with probiotics (P = 0.018).

Table 4 compares the four groups in terms of the num-
ber of painless bowel movements after treatment. As
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can be seen, there was no significant difference between
the two groups treated with polyethylene glycol (P = 0.7),
but there was a statically significant difference between
the group treated with psyllium with and without probi-
otics and the groups treated with polyethylene glycol (P =
0.001).

5. Discussion

According to our results, the effect of probiotic and
polyethylene glycol on treating constipation in children
was considerable. Also, polyethylene glycol was associ-
ated with a significantly higher effect than psyllium. Simi-
lar success was observed for the probiotic in combination
with treatments.

The obtained data showed that children in both treat-
ment groups of polyethylene glycol with and without pro-
biotics defecated at least once every day, that is a normal
defecation rate in children. A lower defecation rate was
observed for treatment groups of psyllium with and with-
out probiotics. Despite the defecation frequency, the con-
sumption of probiotics led to an increase in the rate of
daily defecation. Although the frequency of defecation in
the group treated with polyethylene glycol with probiotics
was higher than in the group treated with polyethylene
glycol, this difference was not statistically significant.

Favretto et al. reported that consumption of 30 mg/day
of enriched cheese with Bifidobacterium lactis had a bene-
ficial effect on the symptoms of constipation (31). In this
study, enrichment of psyllium with probiotics improved
the number of bowel movements in children, but the
effect of enrichment with polyethylene glycol with and
without probiotics was not significantly different with the
polyethylene glycol group. Tabbers et al. reported no ev-
idence for the effect of probiotics, symbiotics, and behav-
ioral changes on the improvement of constipation. They
concluded that high-quality clinical trial studies with good
design are needed in the field of non-pharmacological
treatment of constipation in children (32).

Although, in some studies, the results were significant,
the clinical effect of probiotics was normal. This study
showed that fortification of psyllium with probiotics im-
proved the constipation symptoms, and adding probiotics
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Table 2. The Characteristics of Different Treatment Groups b

Treatment Group
Parameters P-Value
A B C D
Sex 0.74
Male 20 18 16 16
Female 16 15 20 20
Age (y) 4.03 £2.32 5.56 &£ 2.65 5.78 £ 2.59 5.42+224 0.45
Duration of constipation before treatment 3.42 4 0.649 3.58 + 0.554 3.67 £ 0.632 3.64 £ 0.683 0.639
The average number of bowel movements per week after 6.58 & 0.604 6.72 £ 0.513 517 + 0.231 5.83 £ 1.028 0.001
treatment
The average number of painless bowel movements per 6.08 +1.079 6.36 - 0.683 4.50 +1.483 519 1 1.261 0.001
week after treatment
? Data were expressed as mean values + standard deviation.
® n =36 for all treatment groups.
Table 3. Comparison Between Four Treatment Groups in Terms of the Number of Bowel Movements After Treatment
Groups A B C D
A
Mean difference -0.1 14 0.7
P-value 0.9 0.001 0.006
B
Mean difference 0.1 15 0.8
P-value 0.9 0.001 0.001
C
Mean difference 1.4 -1.5 -0.6
P-value 0.001 0.001 0.018
D
Mean difference -0.7 -0.8 0.6
P-value 0.006 0.001 0.018
Table 4. Comparison Between Four Treatment Groups in Terms of the Number of Painless Bowel Movements After Treatment
Groups A B C D
A
Mean difference -0.2 15 0.8
P-value 0.7 0.001 0.008
B
Mean difference 0.2 1.8 11
P-value 0.7 0.001 0.001
C
Mean difference 1.5 1.8 -0.6
P-value 0.001 0.001 0.06
D
Mean difference -0.8 11 0.6
P-value 0.008 0.001 0.06

to psyllium had a positive effect on treatment. Ojetti et
al. evaluated the effect of Lactobacillus reuteri supplementa-
tion on functional constipation. They reported that using
Lactobacillus reuteri supplementation for four weeks had
positive results, and long-term use of this species could
have beneficial effects on constipation (33). Similar results
were obtained in the present study on the improvement of
constipation symptoms by adding probiotics to psyllium.

5.1. Conclusions

In general, polyethylene glycol was more effective than
psyllium seed husk powder on the symptoms of constipa-
tion in children. While adding probiotics to polyethylene
glycol did not significantly improve the symptoms, adding
probiotics to psyllium had a positive effect on improving
the symptoms and increasing the number of bowel move-
ments.
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