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Abstract

Background: One of the most common childhood abnormalities is constipation, typically affecting about 1 - 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 A and 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.

Keywords: Probiotics, Psyllium, Constipation, Polyethylene Glycol, Clinical Nutrition

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:

n =

(
z1−α

2
+ z1−β

)2

×
(
δ21 + δ22

)
(µ1 − µ2)

2

Whereµ, mean of the outcome variable in groups 1 and
2; δ, standard deviation of the outcome variable in groups
1 and 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 probiotic in 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).

As Table 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

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 a , b

Parameters
Treatment Group

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 ± 2.24 0.45

Duration of constipation before treatment 3.42 ± 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
treatment

6.58 ± 0.604 6.72 ± 0.513 5.17 ± 0.231 5.83 ± 1.028 0.001

The average number of painless bowel movements per
week after treatment

6.08 ± 1.079 6.36 ± 0.683 4.50 ± 1.483 5.19 ± 1.261 0.001

a Data were expressed as mean values ± standard deviation.
b 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 1.4 0.7

P-value 0.9 0.001 0.006

B

Mean difference 0.1 1.5 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 1.5 0.8

P-value 0.7 0.001 0.008

B

Mean difference 0.2 1.8 1.1

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 -1.1 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.

4 Iran J Pediatr. 2022; 32(5):e126565.



Foroughi M et al.

Footnotes

Authors’ Contribution: M. Foroughi, conceptualized
and designed the study, collected data, drafted the ini-
tial manuscript; A.T. Ardakani, provided information study
protocol, methods, and statistical analysis, acquired and
interpreted data and approved the final manuscript; M.
Taghizadeh, provided information study protocol, meth-
ods, and statistical analysis, acquired and interpreted data
and approved the final manuscript, critically reviewed the
manuscript and approved final submission; M. R. Sharif,
provided information study protocol, methods, and statis-
tical analysis, acquired and interpreted data and approved
the final manuscript, critically reviewed the manuscript
and approved final submission.

Clinical Trial Registration Code: IRCT2013021112437N1
(https://en.irct.ir/trial/12486).

Conflict of Interests: We confirm that there are no known
conflicts of interest associated with this publication and
there has been no significant financial support for this
work that could have influenced its outcome.

Ethical Approval: Ethical approval code was 1/1289630.

Funding/Support: This study was supported in part by
grant 95108 from the Kashan University of Medical Sci-
ences, Iran.

Informed Consent: We obtained written informed con-
sent from the parents of all patients. Also, patients were
free to leave the study at any stage.

References

1. Walter AW, Hovenkamp A, Devanarayana NM, Solanga R, Rajindra-
jith S, Benninga MA. Functional constipation in infancy and early
childhood: epidemiology, risk factors, and healthcare consultation.
BMC Pediatr. 2019;19(1):285. doi: 10.1186/s12887-019-1652-y. [PubMed:
31416431]. [PubMed Central: PMC6694472].

2. Zar-Kessler C, Kuo B, Cole E, Benedix A, Belkind-Gerson J. Ben-
efit of Pelvic Floor Physical Therapy in Pediatric Patients with
Dyssynergic Defecation Constipation. Dig Dis. 2019;37(6):478–85. doi:
10.1159/000500121. [PubMed: 31096249].

3. Tabbers MM, DiLorenzo C, Berger MY, Faure C, Langendam MW,
Nurko S, et al. Evaluation and treatment of functional constipa-
tion in infants and children: evidence-based recommendations from
ESPGHAN and NASPGHAN. J Pediatr Gastroenterol Nutr. 2014;58(2):258–
74. doi: 10.1097/MPG.0000000000000266. [PubMed: 24345831].

4. Bongers ME, van Wijk MP, Reitsma JB, Benninga MA. Long-term prog-
nosis for childhood constipation: clinical outcomes in adulthood.
Pediatrics. 2010;126(1):e156–62. doi: 10.1542/peds.2009-1009. [PubMed:
20530072].

5. Kovacic K, Sood MR, Mugie S, Di Lorenzo C, Nurko S, Heinz N, et al.
A multicenter study on childhood constipation and fecal inconti-
nence: effects on quality of life. J Pediatr. 2015;166(6):1482–7 e1. doi:
10.1016/j.jpeds.2015.03.016. [PubMed: 26008173].

6. Liem O, Harman J, Benninga M, Kelleher K, Mousa H, Di Lorenzo
C. Health utilization and cost impact of childhood consti-
pation in the United States. J Pediatr. 2009;154(2):258–62. doi:
10.1016/j.jpeds.2008.07.060. [PubMed: 18822430].

7. Quitadamo P, Coccorullo P, Giannetti E, Romano C, Chiaro A, Cam-
panozzi A, et al. A randomized, prospective, comparison study of
a mixture of acacia fiber, psyllium fiber, and fructose vs polyethy-
lene glycol 3350 with electrolytes for the treatment of chronic func-
tional constipation in childhood. J Pediatr. 2012;161(4):710–5 e1. doi:
10.1016/j.jpeds.2012.04.043. [PubMed: 22677568].

8. Schiller LR, Emmett M, Santa Ana CA, Fordtran JS. Osmotic ef-
fects of polyethylene glycol. Gastroenterology. 1988;94(4):933–41. doi:
10.1016/0016-5085(88)90550-1. [PubMed: 3345895].

9. Koppen IJN, Broekaert IJ, Wilschanski M, Papadopoulou A, Ribes-
Koninckx C, Thapar N, et al. Role of Polyethylene Glycol in the Treat-
ment of Functional Constipation in Children. J Pediatr Gastroen-
terol Nutr. 2017;65(4):361–3. doi: 10.1097/MPG.0000000000001704.
[PubMed: 28777126].

10. Santos-Jasso KA, Arredondo-Garcia JL, Maza-Vallejos J, Lezama-Del
Valle P. Effectiveness of senna vs polyethylene glycol as laxative ther-
apy in children with constipation related to anorectal malforma-
tion. J Pediatr Surg. 2017;52(1):84–8. doi: 10.1016/j.jpedsurg.2016.10.021.
[PubMed: 27836356].

11. Bekkali NLH, Hoekman DR, Liem O, Bongers MEJ, van Wijk MP,
Zegers B, et al. Polyethylene Glycol 3350 With Electrolytes Ver-
sus Polyethylene Glycol 4000 for Constipation: A Randomized,
Controlled Trial. J Pediatr Gastroenterol Nutr. 2018;66(1):10–5. doi:
10.1097/MPG.0000000000001726. [PubMed: 28906317]. [PubMed
Central: PMC5753830].

12. Piche T, Dapoigny M. Comparative efficacy and safety of lactulose
plus paraffin vs polyethylene glycol in functional constipation: a ran-
domised clinical study. United European Gastroenterol J. 2020;8(8):923–
32. doi: 10.1177/2050640620937913. [PubMed: 32594884]. [PubMed
Central: PMC7707874].

13. Meng X, Zhang D, Yang Y, LI H, Tian Y, Shi C, et al. [Intestinal prepara-
tion of compound polyethylene glycol electrolyte powder combined
with Magnesium Sulfate in constipation patients]. China Journal of En-
doscopy. 2018;12:38–41. Chinese.

14. Nakajima A, Shinbo K, Oota A, Kinoshita Y. Polyethylene glycol 3350
plus electrolytes for chronic constipation: a 2-week, randomized,
double-blind, placebo-controlled study with a 52-week open-label ex-
tension. J Gastroenterol. 2019;54(9):792–803. doi: 10.1007/s00535-019-
01581-x. [PubMed: 31011797]. [PubMed Central: PMC6698298].

15. Okuda M, Kunitsugu I, Yoshitake N, Sasaki S. The Relationship be-
tween Functional Constipation and Dietary Habits in School-Age
Japanese Children. J Nutr Sci Vitaminol (Tokyo). 2019;65(1):38–44. doi:
10.3177/jnsv.65.38. [PubMed: 30814410].

16. Zhang X, Tian H, Gu L, Nie Y, Ding C, Ge X, et al. Long-term follow-up of
the effects of fecal microbiota transplantation in combination with
soluble dietary fiber as a therapeutic regimen in slow transit con-
stipation. Sci China Life Sci. 2018;61(7):779–86. doi: 10.1007/s11427-017-
9229-1. [PubMed: 29441452].

17. Weber TK, Toporovski MS, Tahan S, Neufeld CB, de Morais MB. Di-
etary fiber mixture in pediatric patients with controlled chronic
constipation. J Pediatr Gastroenterol Nutr. 2014;58(3):297–302. doi:
10.1097/MPG.0000000000000224. [PubMed: 24157445].

18. Elli M, Cattivelli D, Soldi S, Bonatti M, Morelli L. Evaluation of
prebiotic potential of refined psyllium (Plantago ovata) fiber in
healthy women. J Clin Gastroenterol. 2008;42 Suppl 3 Pt 2:S174–6. doi:
10.1097/MCG.0b013e31817f183a. [PubMed: 18685505].

19. Mehmood MH, Aziz N, Ghayur MN, Gilani AH. Pharmacological basis
for the medicinal use of psyllium husk (Ispaghula) in constipation
and diarrhea. Dig Dis Sci. 2011;56(5):1460–71. doi: 10.1007/s10620-010-
1466-0. [PubMed: 21082352].

20. Van Craeyveld V, Delcour JA, Courtin CM. Ball milling improves
extractability and affects molecular properties of psyllium (Plan-
tago ovata Forsk) seed husk arabinoxylan. J Agric Food Chem.
2008;56(23):11306–11. doi: 10.1021/jf802668x. [PubMed: 19007123].

Iran J Pediatr. 2022; 32(5):e126565. 5

http://dx.doi.org/10.1186/s12887-019-1652-y
http://www.ncbi.nlm.nih.gov/pubmed/31416431
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6694472
http://dx.doi.org/10.1159/000500121
http://www.ncbi.nlm.nih.gov/pubmed/31096249
http://dx.doi.org/10.1097/MPG.0000000000000266
http://www.ncbi.nlm.nih.gov/pubmed/24345831
http://dx.doi.org/10.1542/peds.2009-1009
http://www.ncbi.nlm.nih.gov/pubmed/20530072
http://dx.doi.org/10.1016/j.jpeds.2015.03.016
http://www.ncbi.nlm.nih.gov/pubmed/26008173
http://dx.doi.org/10.1016/j.jpeds.2008.07.060
http://www.ncbi.nlm.nih.gov/pubmed/18822430
http://dx.doi.org/10.1016/j.jpeds.2012.04.043
http://www.ncbi.nlm.nih.gov/pubmed/22677568
http://dx.doi.org/10.1016/0016-5085(88)90550-1
http://www.ncbi.nlm.nih.gov/pubmed/3345895
http://dx.doi.org/10.1097/MPG.0000000000001704
http://www.ncbi.nlm.nih.gov/pubmed/28777126
http://dx.doi.org/10.1016/j.jpedsurg.2016.10.021
http://www.ncbi.nlm.nih.gov/pubmed/27836356
http://dx.doi.org/10.1097/MPG.0000000000001726
http://www.ncbi.nlm.nih.gov/pubmed/28906317
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5753830
http://dx.doi.org/10.1177/2050640620937913
http://www.ncbi.nlm.nih.gov/pubmed/32594884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7707874
http://dx.doi.org/10.1007/s00535-019-01581-x
http://dx.doi.org/10.1007/s00535-019-01581-x
http://www.ncbi.nlm.nih.gov/pubmed/31011797
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6698298
http://dx.doi.org/10.3177/jnsv.65.38
http://www.ncbi.nlm.nih.gov/pubmed/30814410
http://dx.doi.org/10.1007/s11427-017-9229-1
http://dx.doi.org/10.1007/s11427-017-9229-1
http://www.ncbi.nlm.nih.gov/pubmed/29441452
http://dx.doi.org/10.1097/MPG.0000000000000224
http://www.ncbi.nlm.nih.gov/pubmed/24157445
http://dx.doi.org/10.1097/MCG.0b013e31817f183a
http://www.ncbi.nlm.nih.gov/pubmed/18685505
http://dx.doi.org/10.1007/s10620-010-1466-0
http://dx.doi.org/10.1007/s10620-010-1466-0
http://www.ncbi.nlm.nih.gov/pubmed/21082352
http://dx.doi.org/10.1021/jf802668x
http://www.ncbi.nlm.nih.gov/pubmed/19007123


Foroughi M et al.

21. Bekkali NL, Bongers ME, Van den Berg MM, Liem O, Benninga MA.
The role of a probiotics mixture in the treatment of childhood con-
stipation: a pilot study. Nutr J. 2007;6:17. doi: 10.1186/1475-2891-6-17.
[PubMed: 17683583]. [PubMed Central: PMC2148043].

22. Szajewska H, Konarska Z, Kolodziej M. Probiotic Bacterial and Fun-
gal Strains: Claims with Evidence. Dig Dis. 2016;34(3):251–9. doi:
10.1159/000443359. [PubMed: 27028756].

23. Wojtyniak K, Szajewska H. Systematic review: probiotics for func-
tional constipation in children. Eur J Pediatr. 2017;176(9):1155–62. doi:
10.1007/s00431-017-2972-2. [PubMed: 28762070]. [PubMed Central:
PMC5563334].

24. Banaszkiewicz A, Szajewska H. Ineffectiveness of Lactobacillus GG
as an adjunct to lactulose for the treatment of constipation in chil-
dren: a double-blind, placebo-controlled randomized trial. J Pe-
diatr. 2005;146(3):364–9. doi: 10.1016/j.jpeds.2004.10.022. [PubMed:
15756221].

25. Picard C, Fioramonti J, Francois A, Robinson T, Neant F, Matuchansky
C. Review article: bifidobacteria as probiotic agents – physiological
effects and clinical benefits. Aliment Pharmacol Ther. 2005;22(6):495–
512. doi: 10.1111/j.1365-2036.2005.02615.x. [PubMed: 16167966].

26. Dimidi E, Christodoulides S, Scott SM, Whelan K. Mechanisms
of Action of Probiotics and the Gastrointestinal Microbiota on
Gut Motility and Constipation. Adv Nutr. 2017;8(3):484–94. doi:
10.3945/an.116.014407. [PubMed: 28507013]. [PubMed Central:
PMC5421123].

27. Wen Y, Li J, Long Q, Yue CC, He B, Tang XG. The efficacy and safety
of probiotics for patients with constipation-predominant irritable
bowel syndrome: A systematic review and meta-analysis based on

seventeen randomized controlled trials. Int J Surg. 2020;79:111–9. doi:
10.1016/j.ijsu.2020.04.063. [PubMed: 32387213].

28. Wegh CAM, Benninga MA, Tabbers MM. Effectiveness of Probiotics in
Children With Functional Abdominal Pain Disorders and Functional
Constipation: A Systematic Review. J Clin Gastroenterol. 2018;52:S10–26.
doi: 10.1097/MCG.0000000000001054. [PubMed: 29782469].

29. Whorwell PJ, Altringer L, Morel J, Bond Y, Charbonneau D, O’Mahony
L, et al. Efficacy of an encapsulated probiotic Bifidobacterium in-
fantis 35624 in women with irritable bowel syndrome. Am J Gas-
troenterol. 2006;101(7):1581–90. doi: 10.1111/j.1572-0241.2006.00734.x.
[PubMed: 16863564].

30. Benninga MA, Faure C, Hyman PE, St James Roberts I,
Schechter NL, Nurko S. Childhood Functional Gastrointesti-
nal Disorders: Neonate/Toddler. Gastroenterology. 2016. doi:
10.1053/j.gastro.2016.02.016. [PubMed: 27144631].

31. Favretto DC, Pontin B, Moreira TR. Effect of the consumption of
a cheese enriched with probiotic organisms (Bifidobacterium lac-
tis bi-07) in improving symptoms of constipation. Arq Gastroen-
terol. 2013;50(3):196–201. doi: 10.1590/S0004-28032013000200035.
[PubMed: 24322191].

32. Tabbers MM, Boluyt N, Berger MY, Benninga MA. Nonpharmacologic
treatments for childhood constipation: systematic review. Pediatrics.
2011;128(4):753–61. doi: 10.1542/peds.2011-0179. [PubMed: 21949142].

33. Ojetti V, Ianiro G, Tortora A, D’Angelo G, Di Rienzo TA, Bibbo S,
et al. The effect of Lactobacillus reuteri supplementation in adults
with chronic functional constipation: a randomized, double-blind,
placebo-controlled trial. J Gastrointestin Liver Dis. 2014;23(4):387–91.
doi: 10.15403/jgld.2014.1121.234.elr. [PubMed: 25531996].

6 Iran J Pediatr. 2022; 32(5):e126565.

http://dx.doi.org/10.1186/1475-2891-6-17
http://www.ncbi.nlm.nih.gov/pubmed/17683583
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2148043
http://dx.doi.org/10.1159/000443359
http://www.ncbi.nlm.nih.gov/pubmed/27028756
http://dx.doi.org/10.1007/s00431-017-2972-2
http://www.ncbi.nlm.nih.gov/pubmed/28762070
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5563334
http://dx.doi.org/10.1016/j.jpeds.2004.10.022
http://www.ncbi.nlm.nih.gov/pubmed/15756221
http://dx.doi.org/10.1111/j.1365-2036.2005.02615.x
http://www.ncbi.nlm.nih.gov/pubmed/16167966
http://dx.doi.org/10.3945/an.116.014407
http://www.ncbi.nlm.nih.gov/pubmed/28507013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5421123
http://dx.doi.org/10.1016/j.ijsu.2020.04.063
http://www.ncbi.nlm.nih.gov/pubmed/32387213
http://dx.doi.org/10.1097/MCG.0000000000001054
http://www.ncbi.nlm.nih.gov/pubmed/29782469
http://dx.doi.org/10.1111/j.1572-0241.2006.00734.x
http://www.ncbi.nlm.nih.gov/pubmed/16863564
http://dx.doi.org/10.1053/j.gastro.2016.02.016
http://www.ncbi.nlm.nih.gov/pubmed/27144631
http://dx.doi.org/10.1590/S0004-28032013000200035
http://www.ncbi.nlm.nih.gov/pubmed/24322191
http://dx.doi.org/10.1542/peds.2011-0179
http://www.ncbi.nlm.nih.gov/pubmed/21949142
http://dx.doi.org/10.15403/jgld.2014.1121.234.elr
http://www.ncbi.nlm.nih.gov/pubmed/25531996

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Subjects
	3.2. Study Design
	Table 1

	3.3. Analysis

	4. Results
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

