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ABSTRACT

Background. Chronic functional constipation affects approximately 3% of children globally, leading to painful
defecation, fecal incontinence, and abdominal discomfort. Abdominal massage may improve gastrointestinal
motility by stimulating vagal activity and reducing abdominal muscle tension. This study aimed to evaluate
the effectiveness of abdominal massage therapy as an adjunct treatment for chronic functional constipation in
children.

Methods. This randomized controlled trial included 61 children aged 4-10 years (mean age 6.36 = 1.77)
diagnosed with functional constipation. Participants were randomly assigned to two groups: the control group,
receiving standard drug therapy, and the intervention group, receiving 12 sessions of Swedish abdominal
massage involving effleurage and gentle pressing, vibration of the small and large intestines, kneading of the
abdomen, and clockwise circular movements in addition to drug treatment. Outcomes assessed included stool
consistency (using the Bristol Stool Scale), constipation severity (measured by the Constipation Assessment
Scale), and associated symptoms.

Results. Both groups showed improvements in stool consistency; however, no statistically significant difference
was found between them. The intervention group demonstrated a significantly greater reduction in constipation
symptoms (Constipation Assessment Scale scores decreased from 14.70 + 1.29 to 10.21 + 1.45, P < 0.001.) and
fewer episodes of fecal incontinence (from 3.82 +1.33 to 2.70 + 1.33 days/week, P <0.001) compared to the control

group.
Conclusion. A 12-session abdominal massage therapy program appears to be an effective adjunct treatment

to standard pharmacological therapy for alleviating constipation-related symptoms in children. Larger,
multicenter trials are needed to confirm these findings.

Key words: Swedish abdominal massage, children, chronic constipation, functional constipation, Bristol Stool
Scale, Constipation Assessment Scale.
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Chronic functional constipation is one of the
most common gastrointestinal disorders in
children, with a global prevalence ranging from
7% to 30%. It often presents with symptoms such
as painful defecation, abdominal discomfort,
fecal incontinence, bloating, and reduced
appetite. These symptoms can significantly
impair a child’s physical, emotional, and social
well-being, interfering with daily activities,
school performance, and peer relationships.
Constipation accounts for approximately 3-5%
of general pediatric consultations and 10-25%
of referrals to pediatric gastroenterologists.”

The management of chronic constipation
typically involves pharmacological and non-
pharmacological approaches. Pharmacological
interventions include the use of laxatives such
as stimulant laxatives, stool softeners, and
fiber supplements, though long-term use may
result in side effects and dependency.®” Non-
pharmacological approaches aim to modify
diet and behavior and include increased fiber
and water intake, behavioral therapy, and
complementary methods such as abdominal
massage.*> Abdominal massage has been
proposed as a supportive therapy that
enhances colonic motility and facilitates bowel
movements. Its physiological mechanism
is thought to involve stimulation of the
parasympathetic nervous system and vagal
activity, leading to improved colonic transit
and reduced fecal retention.”*'® Furthermore,
it may help reduce dependence on laxatives
and improve comfort during defecation.'®"
Despite  emerging evidence, abdominal
massage therapy remains underexplored as a
treatment for chronic functional constipation in
children. High-quality randomized controlled
trials are needed to determine its efficacy as a
supportive therapy in children with functional
constipation.

This study aims to assess the effectiveness
of abdominal massage therapy as an adjunct
pharmacological ~ treatment for  chronic
functional constipation in children, based on
a randomized controlled trial conducted at
Bahrami Children’s Hospital.
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Study design and participants

This randomized controlled trial was
conducted to assess the effects of abdominal
massage therapy on children aged 4 to 10 years
diagnosed with chronic functional constipation.
Participants were recruited from the pediatric
gastroenterology clinic at Bahrami Children’s
Hospital between 2022 and 2023. Diagnosis was
confirmed according to the Rome IV criteria for
functional constipation.>" Written informed
consent was obtained from the parent or legal
guardian of each participant.

Inclusion and exclusion criteria

Children were eligible if they experienced
fewer than three spontaneous bowel
movements per week, exhibited symptoms
such as painful defecation, large-diameter
stools, fecal incontinence, and difficulty
during bowel movements. Exclusion criteria
included metabolic, endocrine, or anatomical
causes of constipation, neurological disorders,
Hirschsprung’s  disease, systemic
diseases (liver, kidney, heart), and current use
of medications that may interfere with bowel
function.

severe

Sample size calculation

Sample size was calculated based on a power
analysis from a previous study by Van et al.?*!
considering a power of 80%, a confidence
interval of 95%, and an improvement rate of 63%
in the control group and 93% in the intervention
group. The calculated sample size was 26 per
group, resulting in a total of 28 participants in
the control group and 33 participants in the
intervention group.

Intervention protocol

Eligible participants were randomly assigned to
either the control or intervention group using a
Google Random Generator software to ensure
equal allocation. The randomization process
was not blinded, and both the participants and
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researchers were aware of group assignments.
To minimize potential bias resulting from the
lack of blinding, outcome assessors and data
analysts were blinded to group allocation. All
statistical analyses were conducted using de-
identified and coded data. The control group
received standard medical care, which included
laxatives (polyethylene glycol) at a dose of
0.5 g/kg, adjusted based on individual needs.
The intervention group received 12 sessions
of Swedish abdominal massage therapy, in
addition to the same drug treatment. The
massage sessions were conducted twice a week
for six weeks by a trained therapist with over
four years of pediatric massage experience. This
therapy involved Swedish abdominal massage,
following a protocol described by Sinclair.”
Daily dietary intake of all participants was
documented using food diaries throughout
the study. Although no formal statistical
comparison of dietary fiber or fluid intake was
conducted between the groups, all participants
and their families received standardized
dietary advice. This included recommendations
for adequate intake of fruits, vegetables, and
fluids, and the avoidance of low-fiber foods
and unhealthy snacks. Families were instructed
not to make major dietary changes during
the study or use dietary supplements unless
approved by the study clinicians. We monitored
the diet by reviewing the food diaries weekly.
Laxative was administered based on each
child’s clinical requirement, with the frequency
monitored through follow-up consultations.
Adverse events were monitored throughout
the study using standardized forms completed
by caregivers and verified by study clinicians.
Events were classified as mild, moderate or
severe based on predefined criteria.

Outcome measures

Primary outcomes included stool consistency,
assessed using the Bristol Stool Scale (BSS)Z,
which categorizes stool types from 1 (hard
lumps, severe constipation) to 7 (watery, severe
diarrhea)®*; and the severity of constipation
symptoms, assessed using the Constipation
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Assessment Scale (CAS).” CAS is a validated
tool consisting of 8 items, each scored from 0 to
2. The total score ranges from 0 (no symptoms)
to 16 (most severe symptoms). Higher scores
indicate greater severity of constipation-related
complaints, such as painful or infrequent
defecation, bloating, and straining. The scale
was completed at baseline and post-intervention
to evaluate changes in symptom severity.”
Secondary outcomes included the frequency of
fecal incontinence and the time until initiation
of bowel movements. Symptoms were also
monitored by evaluating straining, painful
defecation, and withholding behavior.

Statistical analysis

All data were analyzed using SPSS version
22. Descriptive statistics, including means (+
standard deviation) for continuous variables
and frequencies (percentages) for categorical
variables, were computed. The chi-square test
was used for categorical data, and repeated
measures ANOVA was performed to analyze
differences in primary outcomes between
groups over time. Non-parametric tests
were applied for non-normal distributions.
A p-value of less than 0.05 was considered
statistically significant. All statistical analyses
were conducted by analysts blinded to group

allocation.

Ethical considerations

The study was approved by the Research
Council of the Faculty of Medicine at Tehran
University of Medical Sciences, and the ethical
(IR.-TUMS.MEDICINE.REC.1401.268)
was obtained. The study was also registered

code

in the Iranian Registry of Clinical Trials
(IRCT20230929059549N1).
wasobtained from the parentsorlegal guardians,

Informed consent

and confidentiality of patient information was
maintained throughout the study. The research
adhered to the ethical guidelines outlined in the
Declaration of Helsinki.
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Results

A total of 66 participants were enrolled in the
study with parental consent, with 5 children
discontinuing participation (Fig. 1). The baseline
demographic and clinical characteristics,
including age, gender, height, and weight,
showed no significant differences between
the control and intervention groups (P > 0.05),
indicating balanced allocation (Table I). Among
the 61 participants, 41% were female and 59%
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were male, with an average age of 6.36 + 1.77
years.

At baseline, no significant differences were
observed between the groups in terms of stool
consistency, constipation severity, frequency
of straining, or frequency of retentive fecal
incontinence (P > 0.05) (Table II). The frequency
of laxative use was also similar between the
groups (P >0.05).

[ Enrollment ]

Assessed for eligibility (n=66)

Excluded (n=5)
+ Not meeting inclusion criteria (n= 0)

A4

+ Declined to participate (n=5)
+ Other reasons (n=0)

Randomized (n= 61)

!

| Allocation |

Y
Allocated to intervention (n= 33)

+ Received allocated intervention (n= 33)

+ Did not receive allocated intervention (n= 0)

v

Allocated to intervention (n= 28)
+ Received allocated intervention (n= 28)
+ Did not receive allocated intervention (n= 0)

[ Follow-Up ]

A

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) (n= 0)

A

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) (n= 0)

| Analysis |

Analysed (n= 33)
+ Excluded from analysis (n= 0)

Fig. 1. Study population (CONSORT Flow Diagram).

Analysed (n=28)
+ Excluded from analysis (n= 0)
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Table I. Demographic characteristics of participants

Abdominal Massage for Pediatric Constipation

Characteristic (niéll) Con:;(ilzgoup Interventlorz rgr:;;s)sage) group P-value
Age (years) 6.36 +1.77 6.36 £1.75 6.43 +1.81 0.897
Female gender 25 (41%) 11 (39.3%) 14 (42.4%) 0.506
Height (cm) 118.49 +19.482 117.93 +20.80 118.97 + 18.60 0.839
Weight (kg) 20.29 +5.44 20.34 £5.28 20.24 £5.65 0.94

Table II. Analysis of stool variables

Variable

All (n=61)

Control group Intervention (massage) P-value between

(n=28) group (n=33) groups
Bristol Stool Scale
Before treatment 0.589
Type 1 26 (42.6%) 12 (42.9%) 14 (42.4%)
Type 2 35 (57.4%) 16 (57.1%) 19 (57.6%)
After treatment 0.138
Type 3 38 (62.3%) 20 (71.4%) 18 (54.5%)
Type 4 23 (37.7%) 8 (28.6%) 15 (45.5%)
P-value within group <0.001 <0.001
Constipation Assessment Scale
Before treatment 14.62+1.42 14.54+1.57 14.70+£1.29 0.661
After treatment 12.03+2.49 14.18+1.56 10.21+1.453 <0.001
P-value within group 0.398 <0.001
Straining
Before treatment 50 (82) 23 (82.1%) 27 (81.8%) 0.620
After treatment 24 (39.3) 11 (39.3%) 13 (39.4%) 0.601
P-value within group 0.001 <0.001
Painful defecation
Before treatment 44 (72.1) 20 (71.4%) 24 (72.7%) 0.567
After treatment 16 (26.2) 7 (25%) 9 (27.3%) 0.538
P-value within group 0.001 <0.001
Retentive fecal incontinence
Before treatment 3.80+1.44 3.79+1.59 3.82+1.33 0.932
After treatment 3.10+1.33 3.57+1.20 2.70+1.33 0.009
P-value within group 0.573 0.001
Withholding behavior
Before Treatment 40 (65.6%) 18 (64.3%) 22 (66.7%) 0.529
After Treatment 19 (31.1%) 9 (32.1%) 10 (30.3%) 0.548
P-value within group 0.016 0.003

Control group only received drug treatment. Intervention group additionally received 12 sessions of Swedish abdominal

massage.
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Stool consistency

Stool consistency was assessed using BSS. At
baseline, stool consistency was predominantly
classified as type 1 or type 2, indicative of
constipation. After treatment, both groups
showed improvement in stool consistency, with
a shift towards types 3 (sausage-shaped, with
cracks) and 4 (smooth and soft, resembling a
sausage). However, there was no significant
difference in stool consistency between the two
groups (P > 0.05) (Table II).

Constipation severity

Constipation severity was assessed using CAS,
where higher scores indicate more severe
symptoms. In the control group, there was no
significant reduction in constipation severity,
with average CAS scores decreasing slightly
from 14.54 + 1.57 to 14.18 = 1.56 (P = 0.398).
Conversely, the intervention group showed a
significant decrease in constipation symptoms,
with the average CAS score reducing from 14.70
+1.29 to 10.21 + 1.45 (P < 0.001) (Table II).

Straining and painful defecation

The frequency of straining decreased in both
groups, from 82.1% to 39.3% in the control group
and from 72.7% to 39.3% in the intervention
group; however, the difference between groups
was not statistically significant (P = 0.601).
The frequency of painful defecation decreased
significantly in both groups. In the control
group, the percentage decreased from 71.4% to
25% (P <0.001), while in the intervention group,
it decreased from 72.7% to 27.3% (P < 0.001).
No significant difference in the frequency of
painful defecation was found between the two
groups (P = 0.538) (Table II).

Retentive fecal incontinence and withholding
behavior

The frequency of retentive fecal incontinence
decreased significantly in the intervention
group, from 3.82 +1.33 days per week at baseline
to 2.70 + 1.33 days per week post-treatment (P <
0.001). In the control group, this change was not
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significant, decreasing from 3.79 + 1.59 to 3.57
+ 1.20 days per week (P = 0.372). Withholding
behavior also decreased in both groups: from
64.3% to 32.1% in the control group (P = 0.016)
and from 66.7% to 30.3% in the intervention
group (P = 0.003), but there was no significant
difference between the groups (P = 0.548)
(Table II).

Adverse events

In the intervention group, 5 out of 33
participants (15.2%) reported mild abdominal
discomfort during massage sessions, which
resolved without intervention. No serious
adverse events were reported in either group.
In the control group, 2 out of 28 participants
(7.1%) experienced mild diarrhea, likely related
to laxative use.

Discussion

The findings demonstrated that abdominal
massage significantly improved CAS and
reduced fecal incontinence compared to
pharmacological treatment alone. However,
no significant difference was observed in stool
consistency between the groups (P > 0.05),
indicating that the effect of abdominal massage
on stool consistency remains inconclusive
based on our results. Therefore, claims
regarding improvements in stool consistency
should be made cautiously and require further
investigation.

The therapeutic efficacy of abdominal massage
may be attributed to its potential to enhance
gastrointestinal motility and stimulate bowel
movements, although the exact physiological
mechanisms in children with chronic functional
constipation require further research. Previous
studies have reported that abdominal massage
can improve colonic transit time and reduce
constipation = symptoms, supporting our
findings.'>

The abdominal massage intervention was
well-tolerated, with no serious adverse
effects reported. Mild abdominal discomfort
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observed in a few children was transient
and did not necessitate discontinuation of
therapy. These results align with prior studies
suggesting that abdominal massage is a safe
complementary therapy for children with
functional constipation. A 2019 systematic
review confirmed the effectiveness and safety of
several complementary interventions, including
massage, without any reported adverse effects.””

Our results are consistent with a randomized
controlled trial comparing drug therapy with
manual physiotherapy —including abdominal
massage—in  children = with  functional
constipation, which demonstrated symptom
relief and improved stool consistency, although
no statistically significant difference between
treatment groups was found.”® Moreover,
systematic reviews have highlighted abdominal
massage as a useful intervention to alleviate
constipation severity and associated symptoms
such as bloating and pain.*® Participants in
our study showed improvement in stool form,
transitioning from severe constipation types
(1 and 2) to more normal stool types (3 and 4)
after treatment, indicating clinical benefit. This
is aligned with findings from other pediatric
studies, including research on infants with
early-onset constipation who experienced
symptom relief following abdominal massage.*
However, our study focused on older children
with more established behavioral and dietary
patterns, suggesting that the benefits of massage
extend across a wider pediatric age range.

A randomized controlled trial comparing
drug therapy to manual physiotherapy in
children with functional constipation found
both methods effective in symptom relief and
stool consistency improvement, although
no statistically significant superiority was
observed.* Although quality of life (QoL) and
psychosocial factors were not formally assessed
in our study, these are important dimensions
to consider in future research. Future research
should incorporate validated QoL assessments
to examine this potential benefit more
rigorously.
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Functional constipation is influenced by
complex interactions among physiological,
psychological, social, and cultural factors. A
systematic review and meta-analysis revealed
that children with functional constipation
report a lower quality of life compared to their
healthy peers.® Previous literature highlights
that parental education, psychological health,
and caregiving strategies significantly affect
constipation management outcomes.*>* In our
study, parents were provided with information
about the pathophysiology of constipation
and the mechanisms through which massage
could help, which likely enhanced their
engagement. Although no formal satisfaction
assessment was conducted, the observed
clinical improvements and regular follow-up
sessions may have contributed to maternal
satisfaction. Furthermore, a recent systematic
review underscored the association between
pediatric constipation and exposure to stress,
suggesting that life stressors—both at home
and in school —can act as contributing factors.*
In our context, it is reasonable to assume that
symptom relief positively affected maternal
emotional well-being, as improvements in the
child’s condition may reduce caregiver stress.

Limitations

Several limitations should be noted. First, the
absence of a massage-only group limits the
ability to isolate the specific effects of abdominal
massage apart from pharmacological treatment.
Second, the lack of a sham massage (placebo
control) group reduces the ability to distinguish
true therapeutic effects from placebo responses.
Third, QoL and caregiver satisfaction were
not evaluated. Lastly, the relatively small
sample size and single-center design may limit
generalizability. Larger, multicenter studies
with longer follow-up and more comprehensive
outcome measures are needed to validate and
expand upon these findings.

Conclusion

In conclusion, this study provides evidence
that abdominal massage combined with
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conventional drug therapy is an effective safe
complementary children
with chronic functional constipation. The
underlying  physiological
such as parasympathetic stimulation and
enhanced gastrointestinal motility —support
its therapeutic potential. While further research
is needed to address study limitations, our
findings support abdominal massage as a safe,
cost-effective, and non-invasive complementary
strategy. Future investigations should evaluate
long-term efficacy, impacts on quality of
life, and caregiver-administered protocols to
improve adherence and accessibility.

intervention for

mechanisms—
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