THE PLANET

Original Article

Efficacy of bowel management program for improving quality of life in children
with postoperative fecal incontinence

Kamrul Hasan!"
Mahmuda Shah Sultana’

ARTICLE INFO

ABSTRACT

, Abdullah Al Mahmud?, A H M Abu Sufian®, Sakhawat Hossain*, Tumpa Das®, Anowrul Azim®,

Background: Fecal incontinence is still a severe consequence of surgical repair of anorectal
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abnormalities and Hirschsprung disease in young patients, significantly reducing quality of life. The
purpose of this study was to assess the efficacy of a systematic bowel management program in

enhancing the quality of life for children with postoperative fecal incontinence. Methods & Material:
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This quasi-experimental study was carried out at Mymensingh Medical College Hospital in

Bangladesh from July 2023 to December 2024. A purposive sample was used to enroll 50 children
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aged 3 to 12 years old who had postoperative fecal incontinence after surgical repair of anorectal
deformity or Hirschsprung disease. A seven-day bowel control treatment involving saline enemas with
or without glycerin was implemented. At baseline and 12-week follow-up, quality of life was assessed
using the Pediatric Quality of Life Inventory (PedsQL 4.0), which included domains such as physical,
emotional, social, and school functioning. Data were entered and analyzed using SPSS version 26.
Results: The bowel management treatment resulted in considerable improvements in all quality-of-
life dimensions. Physical function ratings improved from 72.0+24.2 to 96.8+3.1 (p<0.001), emotional

function from 68.2428.2 to 88.3+9.7 (p<0.001), social function from 74.24+25.0 to 98.2+6.1
(p<0.001), and school function from 76.0£12.5 to 92.1£7.5 (p<0.001). 96% of patients had their stool

consistency restored. Compliance was acceptable for 88% of individuals. Age and educational level
were found to have a strong link with enema requirements. Conclusion: Structured bowel

management programs increase quality of life in children with postoperative fecal incontinence by
providing a non-invasive therapeutic strategy with high compliance and considerable functional improvements.
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INTRODUCTION

Faecal incontinence (FI) is an unfortunate
chronic complication in children after
surgery for congenital or acquired
conditions involving congenital anorectal
conditions, Hirschsprung’s disease, or
spinal dysraphisms. Despite improvements
in current standard operating procedures for
improving anorectal function, most patients
remain with suboptimal bowel function,
resulting in considerable pain, depression,
or problematic perspectives affecting
quality of life (QoL). In an article, it is
stressed that FI following curative repair is
most probably associated not only with
anatomical factors but, more often, with
complex interrelated issues involving
neurologic function [!1. FI has been hard for
many kids, causing embarrassment,
absenteeism, worry, and low self-
confidence. Based upon clinical assessment
with specific tools, FI caused by diseases
related to continence has a seriously
negative influence upon kids' perspectives
about their quality of life, related to
emotional, social, or academic performance
(2, Traditional approaches to faecal
incontinence, such as dietary modification,
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laxatives, stool softeners, and behaviour
modifications, yield variable and often
incomplete symptom control in pediatric
patients. In response to these limitations,
BMPs were developed as an intensive
therapy aimed at predictable bowel
emptying and social continence. BMPs
were described as individualised regimens
consisting of enemas, laxatives, transanal
irrigation, and extensive education of the
patient and their caregivers, tailored
according to the child's anatomy and colonic
motility Bl. A prospective cohort study
reported significant reductions in soiling

episodes and improved continence
outcomes in children with ARM and
Hirschsprung disease following

participation in a structured BMP [,
Another study reveals the effect of
multidisciplinary bowel management in
improving the rates of continence in
children with complex colorectal problems
131, Apart from the assessment of continence,
the beneficial effects of BMPs in the
improvement of quality of life have been
established. There is documentation of
marked improvements in the Pediatric
Quality of Life Inventory (PedsQL),

including the dimensions of physical,
emotional, social, and school functioning,
after bowel management programs [©l. The
potential for the beneficial effects of
effective bowel management in improving
quality of life, both in the child and the
parent, is pertinent in the already established
psychosocial toll being suffered by the
former. The above is further established in
another study, showing the manifestation of
increased psychosocial distress in the
parents of children with anorectal
malformations [7. Based on a different
study, personalised bowel care approaches
influenced by anatomical factors, as well as
the dynamics of the bowel, are related to
good continence results in the long run 181,
Successful follow-through with BMP
requires a multidisciplinary team-surgeons,
gastroenterologists, nurses, and parents-and
regular monitoring to maintain its
effectiveness. Challenges still being faced,
despite the effectiveness of the BMP, are
related to long-term compliance and the
availability of specialised care. A report
underlines the importance of providing the
patient  with  psychosocial  support
throughout, apart from regular follow-
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through, in preserving improvements in
functionality over time 1. This study aims
to assess the effectiveness of a structured
approach in improving the quality of life in
terms of faecal incontinence in pediatric
patients due to postoperative complications.

METHODS & MATERIALS

This quasi-experiment study took place at
the Department of Paediatric Surgery,
Mymensingh Medical College Hospital,
Bangladesh, from July 2023 to December
2024. The study included patients with fecal
incontinence among postoperative pediatric
patients after the definitive surgical
correction of anorectal malformation or
Hirschsprung disease. Inclusion criteria
include children aged 3-12 years with
documented postoperative fecal
incontinence persisting for more than six
months after definitive surgical repair, with
the ability to comply with follow-up care,
and written informed consent from parents
or authorized guardian. Exclusion criteria
were active intestinal infection or
inflammatory bowel disease, significant

intellectual impairment precluding
cooperation with bowel management plan,
significant renal or hepatic failure making
patients poor candidates for enema
installation, prior entry in other bowel
management programs, or anatomical
complications requiring urgent surgical
intervention. The baseline assessment
consisted of a structured parental interview,
a comprehensive clinical examination, and
plain abdominal radiography in a
standardized case record form. The bowel
management program was initiated on the
day of admission with a seven-day trial-and-
error program with saline enemas, with or
without glycerin, administered once daily.
The initial volume of enema used was 10
ml/kg body weight, subsequently titrated
based on the clinical response, radiographic
distribution of stool, and Bristol Stool
Chart. Parents were given standardized
training regarding enema administration
techniques. Treatment success was defined
as no soiling with accompanying
radiological clearing of the left colon and
rectum. Quality of life was measured using
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the validated Pediatric Quality of Life
Inventory (PedsQL 4.0) at admission and at
12-week follow-up. Data analysis was
performed using SPSS version 26.0, using
paired t-tests for continuous variables, chi-
square testing for categorical data, and
correlation analyses as needed. P-values <
0.05 were considered significant. Before
participating, we received institutional
review board approval and written informed
consent.

RESULTS

Table 1 represents postoperative fecal
incontinence in 28 men (56%) and 22
women (44%). Parental educational status
varied significantly, with 40% having
completed primary school, 16% completing
SSC, 18% completing HSC, 12% holding
graduate degrees or higher, and 14% having
no formal schooling. The primary
underlying diagnosis was predominantly
anorectal malformation in 34 patients
(68%), followed by Hirschsprung disease in
16 patients (32%).

Table I

Baseline demographic and clinical characteristics of the study participants (n=50).

Variable Category Frequency (n) Percentage (%)
Gender Male 28 56
Female 22 44
Educational level No formal education 7 14
Completed primary education 20 40
Completed SSC 8 16
Completed HSC 9 18
Graduate or above 6 12
Primary disease ARM 34 68
HD 16 32

According to Table 11, the pre-intervention
assessment revealed constipation in 76%,
diarrhea in 24%, and no patients had normal
stool consistency. Following the 12-week
treatments, constipation decreased

substantially to only one patient (2%),
whereas 48 patients (96%) achieved normal
stool consistency, and one patient (2%)
continued to have diarrthea. The results
showed significant improvements in bowel

management, with 74% less constipation,
96% normal consistency, and 22% less
diarrhea (p<0.001).

Table 11

Effect of bowel management program on stool consistency (paired categorical analysis, n = 50).

Stool consistency Pre-BMP n (%) Post-BMP n (%) Absolute change (%) p-value
Constipation 38 (76.0) 1(2.0) =74.0 <0.001
Normal stool 0 (0.0) 48 (96.0) +96.0 <0.001
Diarrhea 12 (24.0) 1(2.0) —22.0 <0.001

Table III showed statistically significant  68.2428.2 to 88.3£9.7 (p<0.001), indicating  relationships and social participation.
improvements in all four PedsQL domains.  less anxiety and better psychological well- ~ School  functioning improved from

Physical functioning ratings significantly
rose from 72.0+24.2 to 96.8+3.1 (p<0.001).
Emotional functioning improved from

being. Social functioning significantly
improved from 74.2425.0 to 98.2+6.1
(p<0.001), indicating  better  peer

76.0£12.5 to 92.147.5 (p<0.001), indicating
more academic engagement and
concentration.
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Table 11T

Quality of life outcomes and procedural compliance following the Bowel Management Program.

Outcome measure Pre-BMP, mean + SD Post-BMP, mean + SD p value*
Physical function 72.0+24.2 96.8 +3.1 <0.001
Emotional function 68.2 +28.2 88.3+9.7 <0.001
Social function 742 £25.0 98.2+6.1 <0.001
School function 76.0 +12.5 92.1+7.5 <0.001

Compliance with bowel management procedure

Acceptable compliance

Unacceptable compliance

Figure 1 Compliance with the procedure among patients/guardians.

Figure 1 illustrates 88% participants
adhered to the bowel management protocol,
effectively completing the stipulated enema

Age (advancing years)

Demographic variables

Primary diagnosis -

Educational level -

delivery  schedules and  follow-up
obligations. Only 12% participants showed
unsatisfactory compliance, which was

explained by problems such as difficulty
with enema delivery technique, scheduling
conflicts, or psychosocial impediments.

Correlation between demographic factors and enema use

@012

0.36 @

@041

@028

—0.2 0.0 0.2
Correlation coefficient (r)

0.4

Figure 2 Correlation between demographic factors and enema use during bowel management.

Figure 2 depicts significant connections
between demographic factors and enema
requirements. Age showed a moderate
positive connection (r=0.41), indicating that
older children required larger or more
frequent enema  dosages.  Parental
educational level demonstrated a moderate
negative correlation (r=-0.36), showing that
higher parental education was related to
fewer enema requirements. The primary
diagnosis showed a weak positive
connection (r=0.28), with anorectal
malformation and Hirschsprung disease
patients having differing enema needs.
Gender had no significant link (r=0.12,p=
0.39).

DISCUSSION

This study demonstrated that organized
programs in bowel care can greatly affect
the quality-of-life levels in pediatric patients
in relation to fecal incontinence that
occurred after surgeries performed to treat
anorectal malformations and Hirschsprung
disease. The great improvements that
occurred in physical, emotional, social, and
school functions advocate the importance of
conservative bowel care approaches in
treating patients with defects in the
constitution and functions of the bowel. The
marked improvement in stool texture, with
96% of patients exhibiting normal stooling
patterns, is consistent with results from
Pakarinen et al., who proved the

effectiveness ~ of  structured  bowel
management programmes based on enemas
101, Similar results were documented in
children with anorectal malformations using
structured bowel management programmes
by Versteegh et al., who stressed the need
for individualization of bowel management
schemes and parental training ['. The
program's effectiveness in completely
overcoming constipation and diarrhea,
irrespective of the original functional
disorder, underscores its potential for bowel
homeostasis. These reported improvements
in quality of life are in keeping with Witvliet
et al., who highlight the massive effects
experienced by fecal incontinence on
affected well-being in pediatrics ['?!. Social
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functioning reported the largest increase in
values from 74.2 to 98.2. This corresponds
closely to the observations made by Pelizzo
et al., that there was a considerable increase
in social participation in affected
individuals following successful
intervention for their bowel management
needs M3 These values for emotional
functioning noted in our observations
highlight the psychological toll that fecal
incontinence takes on affected individuals,
in that affected pediatric patients become
anxious and embarrassed about their
condition and suffer from poor self-esteem
that is effectively made better through
incontinence  management 4. The
compliance rate of 88% recorded in our
study can be said to be quite good compared
to the rate of adherence observed in other
pediatric  treatment programs, which
generally varies between 70-85% [, On
the other hand, the 12% rate of non-
compliance points to certain challenges that
need to be addressed. It has been found by
Cairo et al. that factors such as time
constraints,  family  problems, and
psychosocial issues are some common
causes for non-adherence "9l The
observation that an increase in age is
associated with an increase in enema use is
suggestive of a possible modification in
functional or capacity changes in the colon,
hence the need for adjustment in dosing.
This could be related to physiological
evidence, which shows an increase in
colonic volume or characteristics with
increasing age, among other factors ['7]. On
the other hand, a negative relationship
between parental education levels and usage
rates is an indicator that better chronic
management practice could help decrease
reliance solely on enema administration [18],
The preponderance of  anorectal
malformation cases (68%), observed in the
population, represents the distribution of
such defects, being a risk factor for
persistent fecal incontinence greater than
Hirschsprung disease [°l. The association
observed between the primary diagnosis and
the need for an enema relates primarily to
the fact that the pathophysiology affects the
management strategies, according to the
defects being anatomical or neurosensory.
Our findings lend strong support to the
inclusion of structured Bowel Management
Programs within standard postoperative
care regimens for children with colorectal
anomalies. The marked improvements
attained within all measured endpoints,
together with high levels of compliance,
clearly establish both efficacy and
feasibility (. The program’s dependence
on straightforward and easily accessible
interventions  renders it  especially
applicable within low-resource
environments, having been successfully
implemented within our institution to great
effect 2!, The application of the validated

PedsQL 4.0 measure allows us to enhance
the reliability of our data on quality-of-life
measurements, facilitating comparisons
with other international studies on this topic
[22], This broad-based strategy for assessing
change also acknowledges that effectively
managing the disorder requires much more
than just symptom control, but involves
broad-based improvements in all aspects of
the children's function.

LIMITATIONS

This study's limitations include the quasi-
experimental design without a control
group, which limits causal inference, and
the relatively small sample size from a
single center, which may affect
generalizability. The 12-week follow-up
period, while demonstrating short-term
efficacy, does not assess long-term
sustainability of improvements or potential
need for ongoing intervention
modifications.

CONCLUSION

This study concludes that systematic bowel
management regimens greatly improve
quality of life in children with postoperative
fecal incontinence caused by anorectal
abnormalities or Hirschsprung disease. The
intervention normalized stool consistency in
96% of participants and resulted in
statistically ~ significant  improvements
across all quality-of-life dimensions, with
especially substantial changes in social
functioning. The 88% compliance rate
implies that the program is very acceptable
and feasible in ordinary clinical practice,
establishing bowel control as a key
component of complete postoperative care
for these fragile children.

RECOMMENDATIONS

Future  studies  should incorporate
randomized controlled trial designs with
longer follow-up periods to establish
sustained efficacy and optimal duration of
bowel management interventions.
Multicenter studies with larger, diverse
populations are needed to enhance
generalizability and identify predictors of
treatment success that can guide
personalized management protocols.

FUNDING
No funding sources.

CONFLICT OF INTEREST
None declared.

ETHICAL APPROVAL
The study was approved by the Institutional
Ethics Committee.

REFERENCES

1. Levitt MA, Pefia A. Anorectal
malformations. Orphanet journal of rare
diseases. 2007 Jul 26;2(1):33.

10.

11.

12.

13.

14.

15.

The Planet 2025, 9(1)

Levitt MA, Pefia A. Outcomes from the
correction of anorectal malformations.
Current opinion in paediatrics. 2005 Jun
1;17(3):394-401.

Varni JW, Seid M, Kurtin PS. PedsQL™
4.0: Reliability and validity of the Pediatric
Quality of Life Inventory™ Version 4.0
Generic Core Scales in healthy and patient
populations. Medical care. 2001 Aug
1;39(8):800-12.

Pefia A, Guardino K, Tovilla JM, Levitt
MA, Rodriguez G, Torres R. Bowel
management for faecal incontinence in
patients with anorectal malformations.
Journal of Pediatric Surgery. 1998 Jan
1;33(1):133-7.

Bischoff A, Dickie BH, Levitt MA, Pefia
A. Anorectal Malformations. InPediatric
Surgery 2019 (pp. 1-27). Springer, Berlin,
Heidelberg.

Vriesman MH, Rajindrajith S, Koppen 1J,
van Etten-Jamaludin FS, van Dijk M,
Devanarayana NM, Tabbers MM,
Benninga MA. Quality of life in children
with functional constipation: a systematic
review and meta-analysis. The Journal of
Paediatrics. 2019 Nov 1;214:141-50.
Grano C, Bucci S, Aminoff D, Lucidi F,
Violani C. Quality of life in children and
adolescents with anorectal malformation.
Pediatric Surgery International. 2013
Sep;29(9):925-30.

Kyrklund K, Pakarinen MP, Rintala RJ.
Long-term bowel function, quality of life
and sexual function in patients with
anorectal malformations treated during the
PSARP era. InSeminars in pediatric
surgery 2017 Oct 1 (Vol. 26, No. 5, pp.
336-342). WB Saunders.

Versteegh HP, van den Hondel D,
Hsselstijn H, Wijnen RM, Sloots CE, de
Blaauw I. Cloacal malformation patients
report similar quality of life as female
patients with less complex anorectal
malformations. Journal of Pediatric
Surgery. 2016 Mar 1;51(3):435-9.
Pakarinen MP, Rintala RJ. Management
and outcome of low anorectal
malformations. Pediatric surgery
international. 2010 Nov;26(11):1057-63.
Versteegh HP, Sutcliffe JR, Sloots CE,
Wijnen RM, de Blaauw I. Postoperative
complications after reconstructive surgery
for cloacal malformations: a systematic
review. Techniques in coloproctology. 2015
Apr;19(4):201-7.

Witvliet MJ, Slaar A, Heij HA, van der
Steeg AF. Qualitative analysis of studies
concerning quality of life in children and
adults with anorectal malformations.
Journal of Pediatric Surgery. 2013 Feb
1;48(2):372-9.

Pelizzo G, Canonica CP, Destro F, Meroni
M, Rizzo D, Canazza L, Selvaggio GG,
Durante E, Zuccotti G, Calcaterra V.
Anorectal malformations: ideal surgery
timing to reduce incontinence and optimize
QoL. Children. 2023 Feb 18;10(2):404.
Svetanoff WJ, Kapalu CL, Lopez JJ, Fraser
JA, Briggs KB, Rentea RM. Psychosocial
factors affecting quality of life in patients
with anorectal malformation and
Hirschsprung disease-a qualitative
systematic review. Journal of pediatric
surgery. 2022 Mar 1;57(3):387-93.

van den Hondel D, Sloots CE, Gischler SJ,
Meeussen CJ, Wijnen RM, Jsselstijn H.

Page 111



Hasan K, et al.

16.

17.

Prospective long-term follow up of 18.

children with anorectal malformation:
growth and development until 5 years of
age. Journal of pediatric surgery. 2013 Apr
1;48(4):818-25.

Cairo SB, Gasior A, Rollins MD, Rothstein 19.

DH. Challenges in transition of care for
patients with anorectal malformations: a
systematic review and recommendations

for comprehensive care. Diseases of the 20.

Colon & Rectum. 2018 Mar 1;61(3):390-9.
Nurko S, Zimmerman LA. Evaluation and
treatment of constipation in children and
adolescents. American family physician.
2014 Jul 15;90(2):82-90.

Paschal AM, Mitchell QP, Wilroy JD, 21.

Hawley SR, Mitchell JB. Parent health
literacy and adherence-related outcomes in
children with epilepsy. Epilepsy &
Behavior. 2016 Mar 1; 56:73-82.
Wetherill C, Sutcliffe J. Hirschsprung
disease and anorectal malformation. Early

human development. 2014 Dec 22.

1;90(12):927-32.

Wetherill C, Sutcliffe J. Hirschsprung
disease and anorectal malformation. Early
human development. 2014 Dec
1;90(12):927-32.

The Planet 2025, 9(1)

Wolf LL, Sonderman KA, Kwon NK,
Armstrong LB, Weil BR, Koehlmoos TP,
Losina E, Ricca RL, Weldon CB, Haider
AH, Rice-Townsend SE. Epidemiology of
abdominal wall and groin hernia repairs in
children. Pediatric Surgery International.
2021 May;37(5):587-95.

Limbers CA, Ripperger-Suhler J, Heffer
RW, Varni JW. Patient-reported Pediatric
Quality of Life Inventory™ 4.0 Generic
Core Scales in pediatric patients with
attention-deficit/hyperactivity disorder and
comorbid psychiatric disorders: feasibility,
reliability, and validity. Value in Health.
2011 Jun 1;14(4):521-30

Page 112



