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ABSTRACT

constipation (FC).

performed using RevMan 5.4 software.

INTRODUCTION

Constipation, a functional bowel disorder, is one of the
most common symptoms related to the digestive system.’
Constipation can be classified according to its origin into
organic constipation, when there is a neurological or colon
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Objective: The aim of this study was to analyze the effects of manual therapy techniques on adults with functional

Methods: Four databases (CINAHL, PubMed, Scopus and Web of Science) were searched up to May 2025. Inclusion
criteria were defined following PICOS recommendations. Methodological quality was assessed with the Downs and
Black scale, and the risk of bias was evaluated with the Cochrane risk of bias assessment tool. The meta-analysis was

Results: Fifteen randomized clinical trials with a total of 859 patients were included in the systematic review and
eleven were included in the meta-analysis. Manual therapy compared to no manual therapy significantly improved
constipation severity, constipation status, quality of life (QOL), defecation frequency, and defecation duration. In
addition, abdominal massage compared to no manual therapy significantly improved constipation severity. Manual
therapy, compared to a control intervention, significantly improved constipation severity. Manual therapy applied
alone or combined with another treatment showed significant differences compared to no manual therapy.
Conclusion: Manual therapy, compared to no manual therapy, significantly improved constipation severity and
status, QOL and defecation frequency and duration in adults with FC without any other pathology. In addition,
abdominal massage compared to no manual therapy and manual therapy compared to a control group also significantly
improved constipation severity. Similar significant differences were also found in favor of manual therapy when it was
applied alone or combined with another treatment. High heterogeneity between studies affected the consistency of
results, therefore these findings should be considered with caution. (J Manipulative Physiol Ther 2025;00;1-12)

Key Indexing Terms: Constipation; Manual Therapy; Massage

problem, and functional constipation, when there is no
identifiable cause. Functional constipation (FC) negatively
affects quality of life (QOL), social life and well-being.””
Some factors that can cause FC are slow transit, dyssyner-
gic defecation, sedentary lifestyle, pregnancy, pelvic floor
dysfunctions and stress.” Furthermore, certain unhealthy
habits such as inadequate intake of fruits and vegetables,
sedentary lifestyle, a low daily intake of liquids and the use
of certain drugs can lead to continued constipation.” FC
can be diagnosed based on symptoms and a physical exam-
ination.* According to the Rome criteria, which are used to
define FC, the global prevalence of constipation is 14%.”
Nowadays, pharmacological and nonpharmacological
approaches are used in FC management. The most used
pharmacological approaches are laxatives, enemas and sup-
positories.” Although they have been shown to reduce the
symptoms of FC,'” adverse effects such as nausea, diarrhea
and abdominal pain are common with these treatments.'’
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Regarding the nonpharmacological approach, lifestyle
changes in diet, fluid intake and increasing physical activity
are applied.'”” Numerous other nonpharmacological
approaches including the use of probiotics, biofeedback,
meditation and acupuncture are also used. "’

Manual therapy is one of the nonpharmacological meth-
ods used in the treatment of FC. Manual therapy includes
different techniques such as massages, manipulations, soft
tissue techniques, visceral mobilizations and pressures,
among others.'> Manual therapy applied to the abdominal
viscera stimulates the digestive tract, inducing waves in the
rectal muscles that activate the somatic-autonomic reflex
and improve peristalsis.'* Manual therapy induces relaxa-
tion of the connective tissue of the colon, reduces the rigid-
ity of the connective tissue and increases vascularization.
Additionally, it is very beneficial in pelvic floor dysfunc-
tions such as dyspareunia'” or cystitis.'® The pelvic floor
muscles play an important role in defecation. During defe-
cation, a correct relaxation and paradoxical contraction of
the muscles that compose this area is essential for a com-
plete elimination of stools.'’

Regarding previous evidence, several systematic
reviews'©“” have explored the effects of manual therapy
techniques on FC. In a recent systematic review and meta-
analysis, Hao et al'® investigated the effect of pelvic floor
physical therapy for FC in children. They reported that pel-
vic floor physical therapy significantly increased defecation
frequency, reduced painful defecation, promoted quality of
life and reduced fecal incontinence in children with FC.
Various treatment approaches, including manual therapy,
appear to improve theses outcomes. In adults, according to
Erdrich et al,'” manual therapy may have an effect on the
symptoms of FC. However, the lack of quantitative synthe-
sis precludes their conclusions. A recent systematic
review”" explored the effects of abdominal massage on FC,
opioid-induced constipation and neurogenic bowel dys-
function. Its authors reported that the effect of abdominal
massage appeared to be greater for FC. However, some
analyses showed high heterogeneity and different types of
constipation were explored, which led to heterogeneity. In
addition, this systematic review included both randomized
clinical trials and quasi-experimental studies.

Given the above, a different analysis of the effective-
ness of manual therapy in the treatment of FC in adults
is needed. An accurate definition of FC according to
internationally recognized and validated criteria, such as
the Rome diagnostic criteria, is essential in conducting a
review and a range of manual therapy interventions
should be considered. Analyzing available new evidence
based exclusively on randomized clinical trials will con-
tribute to draw more solid conclusions than previous
reviews. Therefore, the purpose of this systematic review
and meta-analysis of randomized clinical trials was to
analyze the effects of manual therapy techniques in
adults with FC.
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METHODS

Design

This systematic review and meta-analysis was reported
according to the recommendations of the Preferred Report-
ing Items for Systematic Reviews and Meta-analyses
(PRISMA) 2020 guidelines”'. It was previously registered
(O™ June 2023) at the International Prospective Register
of Systematic Reviews (PROSPERO) with number
CRD42023434019. We defined the following PICO (Partici-
pants, Interventions, Comparisons and Outcomes) question:
“Is manual therapy effective in the treatment of adults with
FC?7’ Therefore, a systematic review and meta-analysis was
performed to identify randomized clinical trials exploring the
effects of manual therapy in adults with FC.

Data Sources and Searches

Four databases were searched from the earliest record to
1°" May 2025. We used CINAHL, Medline (via PubMed),
Scopus and Web of Science. The search strategy was con-
ducted using a combination of search terms. The full search
strategy for each database is described in Appendix A. To
identify other relevant studies, we checked the reference
list of other reviews and related studies.

Moreover, a search was conducted for ongoing random-
ized clinical trials in three clinical trial registries: Clinical-
Trials.gov, the International Standard Randomized
Controlled Trial Number (ISRCTN) Registry and the Inter-
national Clinical Trials registry platform (ICTRP). Appen-
dix B describes the search strategy used in each registry.

Study Selection

The studies were selected systematically based on the
PICOS (Participants, Interventions, Comparisons, Out-
comes and Study design) inclusion criteria’>>. (P) Adults
(>18 years old) with FC diagnosed with the Rome crite-
ria”* and without other underlying pathology; (I): manual
therapy””~’ combined with other treatment or applied
alone; (C) control group (no intervention or placebo), usual
care or no manual therapy interventions; (O) primary out-
comes (constipation severity) and secondary outcomes
(constipation status, QOL and any other outcomes); (S)
Study design: randomized clinical trials. We included the
full text in English, Spanish or French. A more detailed
description of the PICOS strategy with inclusion and exclu-
sion criteria is described in Appendix C.

The search was conducted by 2 independent reviewers
(E.R.G. and A.R.Z.). We used the Zotero reference man-
ager (Zotero 6, Center for History and New Media, George
Mason University) to identify studies, check duplicates and
standardize references. In the first screening, titles and
abstracts were reviewed according to PICOS eligibility cri-
teria. A second screening was conducted by reading the
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full text. We contacted corresponding authors via email
when the full text was not available. Studies that met the
inclusion criteria were included. A third (I.T.S) reviewer
resolved any disagreements.

Data Extraction

Data extraction was conducted by 2 independent
reviewers (E.R.G. and A.R.Z.). Information extracted from
included studies was organized into tables. The characteris-
tics of the studies were summarized in a table, which
included: author (year)™™™®; country; sample size (n);
age (meanztstandard deviation [SD]); Rome criteria; sex
(% females); outcome measures; measuring instruments;
and time point assessment. The characteristics of the inter-
vention were summarized in a table, which included: author
(year)™™™"*®: interventions; session duration (minutes); fre-
quency (session/frequency); program duration (weeks);
supervision; adverse events; and self-applied intervention.
We emailed the corresponding author if the information
available in the included studies was insufficient or unclear.
A third reviewer (L. T.S) resolved any disagreements.

Methodological Quality and Risk of Bias Assessment

The modified Downs and Black quality assessment
method”® was used to assess the methodological quality of
the studies. This scale is 1 of the 6 best quality assessment
scales”””" and has 27 items divided into five sections.””""
The answer for item 27 was simplified to a choice of 0
points (no/unable to determine) or 1 point (yes). The score
was the same for the rest of the items except item 5, which
was rated as 0 (no/unable to determine), 1 (partially), or 2
(yes).””*" Scores ranged from 0-28 and higher ones indi-
cate a better methodological quality of the study. Accord-
ing to their quality, studies can be categorized as excellent
(26-28), good (20-25), fair (15-19) and poor (< 14). *°

The Cochrane Risk of Bias Assessment Tool®' was used
to assess the risk of bias of the studies. This tool assesses
seven domains: selection bias (sequence generation and
allocation concealment), performance bias, detection bias,
attrition bias, reporting bias and other bias. For each study,
the different domains were scored as “high risk of bias,”
“low risk of bias” or “unclear to determine.”

Two reviewers (A.R.Z. and E.R.G.) assessed the risk
of bias and methodological quality independently, and in
case of doubt or disagreement a third reviewer (I.T.S.) was
consulted.

Data Synthesis and Analysis

We used Review Manager (RevMan 5.4) software to
perform the statistical analysis. A meta-analysis was per-
formed for outcomes repeated at least in four studies.
Means, SDs and sample sizes were extracted from the
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included studies. When data were expressed as median and
interquartile range (Q1;Q3) we transformed them using the
protocol described in Wan et al.”” Studies with more than 2
groups were included in the meta-analysis as recommended
by the Cochrane Handbook.™ To estimate the overall
effect, the pre-post differences and pooled SDs were calcu-
lated according to the following formulas:

Mean yange = Meanyose—Meanye;
SDchange = v/SDpre?+ SDpost* — (2 x Corr x SDpre x S

Dpost), where the correlation coefficient (Corr) was set at
0.5.** For continuous outcomes, the mean difference (MD)
and the 95% confidence intervals (CIs) were used when the
outcomes were assessed with the same scale and standard-
ized mean difference (SMD) when the scale was different.
The method utilized was inverse variance and the model
used was random effects.”* A value of P < .05 was consid-
ered statistically significant. Heterogeneity between studies
was assessed using the I test. The degree of heterogeneity
was categorized as low (I’< 25%), moderate (I’=25-75%)
or high (I>>75%). Pooled effect sizes were categorized as
small (MD < 10% of the scale; SMD <0.2), moderate
(MD = 10% to 20% of the scale; 0.2< SMD <0.8) or large
(MD > 20% of the scale; SMD >O.8).35 To explore hetero-
geneity, we planned a subgroup analysis. Subgroups were
chosen according to manual therapy technique, compara-
tors and comparisons. Additionally, we planned to use fun-
nel plots with pseudo 95% confidence limits and Egger’s
test to inspect potential publication bias if >10 studies were
available.™

REsULTS

Search Selection

The initial search yielded 1829 results. After removing
duplicates, 1160 records were left. After performing the first
screening by title and abstract, 1066 studies remained. In the
second screening, in which the full text was read, 71 studies
were removed. Finally, 15 randomized clinical trials met the
inclusion criteria and were included in the systematic review.
Eleven trials were included in the meta-analysis.

In addition, we searched for ongoing randomized clini-
cal trials in three clinical trial registries. We identified 124
ongoing randomized clinical trials, of which 18 met the
inclusion criteria. The list of ongoing randomized clinical
trials that could be included in the review if they were com-
pleted and published is shown in Appendix D. Figure 1 in
Appendix E shows the PRISMA flow diagram of clinical
databases and registers.

Characteristics of Included Studies

Table 1 in Supplementary file shows the characteristics
of studies included in this review. All studies were
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Fig 1. Risk of bias summary.

randomized clinical trials and are arranged chronologically
from the oldest to the newest. They were published
between 2015 and 2024. Seven studies were conducted in
Tulrkey,f“’*43 2 in Iran,‘m’45 1in Spain,% 1in Sweden,47 1
in the Republic of Korea,*® 1 in the United States of Amer-
ica® and 1 in Thailand.”® The total number of participants
was 859. All participants had a diagnosis of constipation
according to the Rome criteria, 3 studies®®*** fulfilled the
Rome II criteria, 8 studies’””******730 fylfilled the
Rome III criteria and four studies’”*"***** met the Rome
IV criteria.

The primary outcome was constipation severity and
its measuring instruments were the Constipation Severity
Instrument (CSI)’%’”"‘O’@’43 , the Constipation Assess-
ment Scale (CAS)* and the Constipation Severity
Scale (CSS)"'. Secondary outcomes were constipation
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37-39,41,42,44 .
status, 2414244 nuimber of patients, QOL measured

with the Patient Assessment of Constipation Quality of
Life Questionnaire (PAC-QOL)****%%34* and the Con-
stipation Quality of Life Scale (CQLS)*® and other
related outcomes such as defecation frequency and defeca-
tion duration.”******* Variables were assessed pre- and
postintervention in all studies. One article included 1-month
follow up.”” Three articles included a mild evaluation at
week 4*% or day 1 to day 4*® or week 1 to week 3.*

Characteristics of Interventions

Characteristics of interventions of the studies selected
are described in Supplementary file Table 2.

In this review, abdominal massage (AM) was the inter-
vention in 12 tn'als,3 77474950 9 articles used connective tis-
sue manipulation (CTM),”** Maitland orthopedic manual
therapy (MOMT) was performed in 1 study”® and manual
lymph drainage (MLD) was applied in one article."’

Regarding the interventions of the twelve trials that used
AM,37_47’49’50 comparisons were made between no
intervention,3 7,38,41,42,47 plawebo,m46 usual care,” electri-
cal stimulation,” oral consumption® and acupressure.*’
Some studies compared AM to kinesio taping and lifestyle
advice™ or oral consumption and no intervention.** The 2
articles that used CTM™*’ compared CTM to lifestyle
advice™ or to AM and lifestyle advice.”” MOMTG was
compared to a dietary fiber group.”® Finally, MDL was
compared to AM and electrical stimulation.*’

The duration of the sessions in AM groups was between
10-50 minutes. However, CTM groups sessions lasted 15-
20 minutes. In the MOMT group, the intervention took 20
minutes. In the MLD group, the intervention lasted 25
minutes. The frequency of the sessions ranged from seven
sessions per week to one single session. The duration of
the program in the studies ranged from one session to eight
weeks. The intervention was supervised in 6
studies®******7Y No side effects were reported in four
studies.”®****® and no information was provided in the
remaining studies.

Methodological Quality of Included Studies

The modified Downs and Black quality assessment
method’” was used. The total score for each study and the
score for each item are summarized in Appendix E.
According to their score, of the 15 articles evaluated, 1¥
was classified as excellent (26-28), Q37394440 were
rated as good (20-25), 4°%***>* as fair and 1 as poor™
(19-15).

Risk of Bias of Included Studies
The Cochrane Risk of Bias Assessment Tool™~ was
used. Figures 1 and 2 show the summary and the graph of
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the risk of bias assessment, respectively. Random sequence
generation was assessed as high risk in 1 article’', unclear in
6 studies’”">*"~"" and low risk in 7 articles.”®** 0%
Allocation concealment was assessed as unclear in 8
studies” #4424 and Jow  risk  in 6
articles.”*****>4%49 Blinding of participants and personnel
was evaluated as high risk in 5 articles,”®""*>*** unclear in
8 studies’®* %042 434549 and low risk in 1 article.™* Blind-
ing of outcome assessment was assessed as high risk in three
alticles,4"47’39 unclear in eight studies 03842744850 4d
low risk in 3 articles.””"*** Incomplete outcome data was
evaluated as high risk in 1 study™, unclear in 2 articles****
and low risk in 11 studies.  *"#34447:4950" gelective
reporting was evaluated as high risk in 1 article,”® unclear
in 2 studies’** and low risk in 11 articles.’®-*%-#97 4143745
474950 Binally, other bias was evaluated as unclear in 12

. 37-40,42—45,47—50 L1 . 36,41
studies ’ ’ and low risk in 2 articles.*®

36

Meta-Analysis: Effects of Manual Therapy Vs No Manual Therapy in
Adults With FC

We analyzed the effects of manual therapy versus no
manual therapy interventions. We considered outcomes
repeated at least in four studies. We analyzed constipation
severity, constipation status, quality of life, defecation fre-
quency and defecation duration. Eleven studies were
included in the meta-analysis.”°~*>*’ However, it is impor-
tant to note that 4 studies*® *** had to be excluded from
the analysis because the outcomes were not comparable
with the rest of included studies. A subgroup analysis was
conducted based on the manual therapy technique, compa-
rators and comparisons for the primary outcome (i.e., con-
stipation severity). Publication bias was not conducted as it
is not recommended for fewer than ten articles.”

Effects of Manual Therapy on Constipation Severity.
tion severity was assessed with the CSI in five
studies,3(”39’““)’42’43 the CSS in two studies’”*' and the
CAS in 2 studies.*"** Figure 3A shows significant differen-
ces with a large effect size (n=550; SMD = —2.05; 95%
CI=-2.89, —1.20; P > .00001) in favor of manual therapy
for constipation severity. Heterogeneity was significantly
high in the overall effect (> = 94%; P < .00001).

Constipa-
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A subgroup analysis was conducted to explore heteroge-
neity. The first subgroup analysis was based on the manual
therapy technique. Regarding the available evidence, we
compared the effects of AM and CTM. In addition, we con-
ducted a subgroup analysis based on comparators: control
group (i.e., no intervention, placebo or usual care) and no
manual therapy interventions (i.e., oral administration of
sweet almond oil, acupressure, kinesio taping or electrical
stimulation). Finally, a subgroup analysis was conducted
according to comparisons (i.e., manual therapy applied
alone or combined with another treatment such as usual
care, aromatherapy or lifestyle recommendations).

The subgroup analysis (Fig 3B) showed a large
effect size favoring abdominal massage versus no manual
therapy (n = 480; SMD = —2.17; 95% CI = —3.09, —1.24;
P > .00001) for constipation severity. However, nonsignifi-
cant differences were observed between connective tissue
manipulation and no manual therapy interventions, with a
large effect size (n = 90; SMD = —4.21; 95% CI = —9.96,
1.55; P =.15). Heterogeneity was significantly high in both
subgroups (I = 94%; P < .00001 and I> = 97%; P <
.00001; respectively). Regarding constipation severity,
manual therapy was significantly better than the control
group, with a large effect size (n = 442; SMD = —2.56;
95% CI = —3.39, —1.73; P > .00001). Heterogeneity was
significantly high (I* = 91%; P < .00001). However, nonsig-
nificant differences were observed between manual therapy
and no manual therapy interventions, with a small effect size
(n = 157; SMD = —0.14; 95% CI = —0.67, 0.39; P = .61).
Heterogeneity was moderate ( = 64%; P = .06) (Fig 30).
Regarding the subgroup analysis based on comparisons
(Fig 3D), results showed significant differences with large
effect sizes in favor of manual therapy when it was
applied alone (n = 384; SMD = —1.64; 95% CI = —2.52,
—0.76; P = .0003) and when combined with another
treatment (n = 166; SMD = —3.06; 95% CI = —5.52,
—0.59; P = .02). Heterogeneity was significantly high in
both subgroups (I* = 93%; P < .00001 and I = 97%; P <
.00001; respectively).

Effects of Manual Therapy on Constipation Status.  Six stud-
jes?’ 3941424 reported the number of constipated patients
postintervention. Results in Figure 4 show significantly
lower rates of FC (n = 289; OR = .04; 95% CI = .01, 0.15;

Random sequence generation (selectionbias) (I &
Allocation concealment (selection bias) [N ]

Blinding of participants and personnel (performance bias): All outcomes [l
Blinding of outcome assessment (detection bias): All outcomes (I

Incomplete outcome data (attrition bias): All outcomes [T
Selective reporting (reporting bias) [N ™

Other bias [N ]
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[[] Unclear risk of bias

[ High risk of bias |

Fig 2. Risk of bias graph.
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Study or Subgroup
Glrsen 2015
Baran 2019

Orhan 2019
Dogan 2022
Faghihi 2022
Hasanshahi 2022
Aydinli 2023
Cetinkaya 2024
Karaaslan 2024

Total (95% CI)

Heterogeneity: Tau*= 1.53; Chi*= 129.46, df=

Manual Therapy
SD_Total Mean

Mean
-11.08
-22.31
-13.31

-30
-5.74
-7.4
-17.45
-24.57
-21.59

10.06
812
22
7.05
229
33
872
10.92
717

No Manual Therapy

SD__ Total
25 -068 415 25
30 454 512 30
40 -05 054 20
37 121 99 37
27 42 349 52
30 -6 37 30
20 -29 1153 20
30 -552 851 N
22 125 788 44

261 289

Testfor overall effect: Z= 4.76 (P < 0.00001)

Manual Therapy
SD _Total Mean

No Manual Therapy
SD__ Total

Study or Subgroup __Mean
1.2.1 Abdominal Massage

Baran 2019 -22.31
Orhan 2018 -13.68
Dogan 2022 -30
Faghihi 2022 -5.74
Hasanshahi 2022 -74
Aydinli 2023 -17.45
Cetinkaya 2024 -24.57
Karaaslan 2024 -21.59

812
2.06
7.05
229
33
872
10.92
747

30 454 512 30
20 -05 054 20
37 121 9.91 37
7 42 349 52
30 -6 37 30
20 -29 1153 20
30 -552 851 3
22 -125 788 44

216 264

Weight
11.4%
10.7%
91%
11.5%
11.7%
11.6%
11.2%
11.4%
11.5%

100.0%

8 (P <0.00001); F=94%

Weight

12.4%
8.2%
13.2%
13.5%
13.4%
12.9%
131%
13.3%
100.0%

Subtotal (95% Cl)
Heterogeneity: Tau®= 1.59; Chi*= 114.84, df=7 (P < 0.00001); I*= 94%
Test for overall effect: Z= 4.60 (P < 0.00001)

1.2.2 Connective Tissue Manipulation

Girsen 2015 -11.08 10.06 25 -068 415 25 51.0%
Orhan 2019 -1283 233 20 -05 054 20 48.0%
Subtotal (95% Cl) 45 45 100.0%
Heterogeneity: Tau®= 16.79; Chi*= 37.55, df=1 (P < 0.00001); I*= 97%

Test for overall effect Z=1.43 (P=0.15)

Testfor subaroup differences: Chi*= 0.47, df=1 (P = 0.49), F=0%

Manual Therapy No Manual Therapy
Study or Subgroup Mean SD _Total Mean SD __ Total Weight
1.3.1 Control Group

Girsen 2015 -11.08 1006 25 -068 415 25 131%
Baran 2019 -2231 812 30 454 512 30 122%
Orhan 2019 -13.31 22 40 -05 054 20 101%
Dogan 2022 -30 7.05 37 121 9.91 37 13.2%
Faghihi 2022 -574 229 27 173 264 26 131%
Aydinli 2023 -17.45 872 20 -29 1153 20 128%
Cetinkaya 2024 -2457 1082 30 -552 851 31 131%
Karaaslan 2024 -2159 717 22 709 426 22 125%
Subtotal (95% CI) 231 211 100.0%

Heterogeneity: Tau?= 1.27; Chi*= 75.51, df= 7 (P = 0.00001); F= 91%
Test for overall effect: Z= 6.05 (P < 0.00001)

1.3.2 No Manual Therapy Interventions

Faghihi 2022 -5.74 229 27 -B66 228 26 33.6%
Hasanshahi 2022 74033 30 -6 37 30 351%
Karaaslan 2024 -21.59 717 22 1791 9.68 22 31.3%
Subtotal (95% CI) 79 78 100.0%

Heterogeneity: Tau®= 0.14; Chi*= 5.55, df= 2 (P = 0.06), F= 64%
Test for overall effect Z= 0.51 (P=0.61)

Test for subaroup differences: Chi*= 23.26, df=1 (P < 0.00001), F= 95.7%

Manual Therapy No Manual Therapy
Study or Subgroup Mean SD _Total Mean SD _ Total Weight
1.4.1 Applied alone

Girsen 2015 -11.08 10.06 25 -068 415 25 167%
Baran 2019 -22.31 812 30 454 512 30 15.4%
Dogan 2022 -30 7.05 37 121 9% 37 16.9%
Faghihi 2022 -574 229 27 -42 349 52 17.3%
Hasanshahi 2022 -7.4 33 30 -6 37 30 171%
Cetinkaya 2024 -2457 10.92 30 -552 851 31 167%
Subtotal (95% CI) 179 205 100.0%
Heterogeneity: Tau?= 1.12; Chi*= 67.80, df= 5 (P < 0.00001); F= 93%

Testfor overall effect: Z= 3.65 (P = 0.0003)

1.4.2 Combined with other treatment

Orhan 2019 -13.31 22 40 -05 054 20 315%
Aydinli 2023 -17.45 872 20 -28 1153 20 341%

Karaaslan 2024 -2159 747 22 125 788 44 34.4%
Subtotal (95% CI) 82 84 100.0%

Heterogeneity: Tau®= 4.51; Chi*= 58.32, df= 2 (P < 0.00001); F= 97%
Test for overall effect Z= 2.43 (P=0.02)

Testfor subaroup differences: Chi*=1.12, df=1 (P =0.29), F=10.8%

Std. Mean Difference
IV, Random, 95% CI

Year

Journal of Manipulative and Physiological Therapeutics
2025

Std. Mean Difference
IV, Random, 95% CI

1.3311.95,-0.71]
-3.90 [4.79,-3.02)
-6.91-8.29,-5.52)
-2.06 [-2.63,-1.49]
-0.49 [-0.96,-0.01]
-0.3910.91,012)
-1.40-2.08,-0.70]
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Fig 3. Forest plots summarizing SMD and 95% ClI for the effects of manual therapy vs no manual therapy in patients with FC for con-
stipation severity (A) and subgroup analysis (B-D). Abbreviations: MT: manual therapy.
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Fig 4. Forest plots summarizing OR and 95% CI for the effects of manual therapy vs no manual therapy in patients with FC for consti-

pation status. Abbreviations: MT: manual therapy.

P < .00001) in the manual therapy group than in the no
manual therapy group. Heterogeneity was significantly
moderate (I> = 56%; P = .04).

Effects of Manual Therapy on Quality of Life.  Five
studies® ™74 assessed quality of life with the PAC-
QOL. Results in Figure 5 showed that the manual therapy
group significantly improved quality of life compared
to the no manual therapy group, with moderate effect

Manual Therapy

No Manual Therapy

sizes (n=229; MD = —14.52; 95% CI = —19.95, —9.09;
P < .00001). Heterogeneity was significantly high (I* = 86%:;
P < .00001).

Effects of Manual Therapy on Defecation Frequency and Defecation
Duration.  Four studies’®***** assessed defecation fre-
quency in times per week and defecation duration in
minutes. In Figure 6A, the results showed significant differ-
ences in favor of manual therapy versus no manual therapy
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Fig 5. Forest plots summarizing MD and 95% CI for the effects of manual therapy vs no manual therapy in patients with FC for qual-
ity of life. Abbreviations: MT: manual therapy.

Manual Therapy

No Manual Therapy

Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Gursen 2015 15 051 25 0.25 0.25 25 28.0% 1.25[1.03,1.47] 2015 -
Drouni 2020 1.03 1.72 3 055 116 18 23.5% 0.48 [-0.30,1.26] 2020 T
Dogan 2022 42 154 37 1.2 1.35 37T 247% 3.00[2.34, 3.66) 2022 ——
Karaaslan 2024 205 049 22 116 212 44 23.9% 0.89[0.16,1.62] 2024 —
Total (95% CI) 120 124 100.0%  1.41[0.52,2.31] .
Heterogeneity; Tau®= 0.74; Chi*= 31.10, df= 3 (P = 0.00001); F= 90% f4 52 S é 41
Test for overall effect: Z= 3.08 (P = 0.002) A Favours [No MT] Favours [MT]
Manual Therapy No Manual Therapy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Girsen 2015 -275 1.27 25 -05 051 25 341% -2.25[-2.79,-1.71] 2015 -
Drouni 2020 -2.28 647 36 -2 429 19 21.3%  -0.28[-3.18,2.62] 2020 —
Dogan 2022 -8.2 476 37 -24 648 37 231% -580[8.39,-3.21] 2022 ——=——
Karaaslan 2024 -10.41 573 22 -522 542 44 214% -519[8.07,-231] 2024 —=——
Total (95% Cl) 120 124 100.0% -3.28[-5.43,-1.13] el
Heterogeneity: Tau?= 3.44; Chi*=12.57, df= 3 (P = 0.006); F= 76% t t I 1

Test for overall effect: Z=3.00 (P = 0.003)

-4 -2 0 2 4
Favours [MT] Favours [No MT]

B

Fig 6. Forest plots summarizing MD and 95% ClI for the effects of manual therapy vs no manual therapy in patients with FC for defe-
cation frequency (times/week) (A); and defecation duration (minutes) (B). Abbreviations: MT: manual therapy.
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for defecation frequency (n=244; MD = 1.41; 95%
CI =0.52, 2.31; P = .002). Defecation frequency was sig-
nificantly higher in the manual therapy group. Heterogene-
ity was significantly high (I> = 90%; P < .00001).
Figure 6B also shows significant differences in favor of
manual therapy versus no manual therapy for defecation
duration (n = 244; MD = —3.28; 95% CI = —5.43, —1.13;
P = .003). Defecation duration was significantly lower in
the manual therapy group. Heterogeneity was significantly
high (I* = 76%; P = .006)

DiscussioN

The objective of this systematic review and meta-analy-
sis of randomized clinical trials was to analyze the effects
of manual therapy techniques in adults with FC. Results
showed significant differences in favor of manual therapy
for constipation severity, constipation status, QOL, defeca-
tion frequency and defecation duration. Regarding the sub-
group analysis, better results were shown for abdominal
massage, manual therapy compared to the control group,
and manual therapy applied alone or combined with other
interventions.

Constipation Severity

The meta-analysis compared manual therapy with no
manual therapy interventions. We observed significant dif-
ferences in favor of manual therapy for constipation sever-
ity. Regarding manual therapy technique, abdominal
massage was significantly better than no manual therapy
but connective tissue manipulation did not show significant
differences. Firstly, it should be noted that only two
studies’®*” were included in this subgroup. We planned to
study the effects of different manual therapy techniques.
However, in general, available evidence regarding inter-
ventions other than abdominal massage is limited. Huang
et al”’ investigated the effects of abdominal massage on
chronic constipation (FC, induced-opioid constipation and
neurogenic bowel dysfunction) in adults. They found that
abdominal massage significantly improved constipation
symptoms and concluded that these findings support the
use of abdominal massage in the management of chronic
constipation. In addition, they reported that abdominal
massage effects appeared to be greater for FC. Therefore,
these results are in line with ours. According to the results
of the subgroup analysis based on comparators, manual
therapy was significantly better than the control group for
constipation severity. However, nonsignificant differences
were observed between manual therapy and no manual
therapy interventions. It should be noted that there was
high heterogeneity in this last subgroup. Manual therapy
interventions were oral administration oil, acupressure,
kinesio taping or electrical stimulation. In addition, only
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three articles™** were included. When we compared man-

ual therapy to the control group (i.e., no intervention, pla-
cebo or usual care), significant differences were observed
in favor of manual therapy. No previous meta-analysis per-
formed this comparison. Although good results were
shown in our meta-analysis, it should be noted that these
results were expected in comparisons with no intervention.
Finally, manual therapy was statistically more effective
than no manual therapy when applied alone and when com-
bined with other interventions. Similar effects were
observed in Huang et al.’’ Their analysis of single and
combined interventions showed no statistically significant
differences in their efficacy on constipation symptoms,
which is in line with our results.

Constipation Status

Results showed significantly lower rates of FC in the
manual therapy group. A previous systematic review'’ ana-
lyzed the effects of manual therapy on FC symptoms. The
concluded that manual therapy can have an effect on the
symptoms of constipation. However, no meta-analysis was
conducted. Our systematic review provides new evidence
on this issue based on quantitative results, supporting these
previous results.

Quality of Life

FC significantly impacts patients’ QOL. In the meta-
analysis for QOL, we observed that the manual therapy
group significantly improved QOL compared to the no
manual therapy group. These results are in accordance with
those of Huang et al.”” Their results showed that abdominal
massage improved the quality of life of patients with FC. It
should be noted that we included all manual therapy techni-
ques but available evidence was limited, so most studies
used abdominal massage. Huang et al’” reported that het-
erogeneity between included articles was extremely high.
Similar findings were found by Yildirim et al,”’ who
showed a significant improvement in QOL due to abdomi-
nal massage in opioid-induced constipation. In another sys-
tematic review,'® quantitative synthesis revealed that
pelvic floor physical therapy, including manual therapy,
significantly improved QOL in children with FC.

Defecation Frequency and Defecation Duration

Defecation frequency was assessed in times per week.
The meta-analysis results showed significant differences in
favor of manual therapy versus no manual therapy in this
regard. Defecation frequency was significantly higher in
the manual therapy group. Defecation duration was
assessed in minutes. We also observed significant differen-
ces in favor of manual therapy versus no manual therapy.
Defecation duration was significantly lower in the manual
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therapy group. Huang et al”’ also reported that, when
abdominal massage was used, defecation frequency signifi-
cantly increased and gut transit time significantly
decreased. These results are in accordance with ours.

Manual Therapy for FC in Other Populations

The effects of manual therapy for FC have been investi-
gated in different populations such as children,'®? patients
with neurological diseases,’ 3 patients with cancer in treat-
ment with drugs™ and poststroke patients.”

A recent systematic review and meta-analysis in chil-
dren'® explored the effects of pelvic floor physical ther-
apy. Quantitative synthesis revealed that pelvic floor
physical therapy significantly increased defecation fre-
quency and promoted quality of life in children with FC.
Various treatment approaches, including manual therapy,
appear to improve these outcomes differently, while all
yield additional benefits over conventional medical treat-
ment. In children, traditional Chinese massage has shown
to reduce FC symptoms and increase bowel movement
frequency.’® The results of this systematic review show
that manual therapy also improves constipation related-
outcomes in adults with FC, more specifically with
abdominal massage according to Chen et al.”’ In addi-
tion, abdominal massage has shown to improve the QOL
of children with disabilities and to reduce the need for
pharmacological treatment of FC.”® These findings are
consistent with our results in adults, as we demonstrated
that manual therapy techniques—specifically abdominal
massage—improve constipation severity, constipation
status QOL and defecation frequency and duration. Man-
ual therapy appears to be effective in both adults and
children with FC.

In neurological diseases such as multiple sclerosis,’”
abdominal massage improves the frequency of defecation
and symptoms and therefore FC severity compared to
lifestyle advice. Our results are in line with McClurg et
al,” as we also found good results of manual therapy in
FC severity.

FC is a common side effect of cancer treatment. Manual
therapy is an alternative to drug treatment to relieve symp-
toms. Abdominal massage combined with abdominal exer-
cise with the purpose of increasing bowel movements has
proved to reduce FC severity in 40% of cancer patients.””
Moreover, visceral osteopathic manipulations have been
shown to improve the QOL of these patients, although they
did not reduce FC severity.”' In poststroke patients, FC is a
complication due to mobility limitation. Abdominal mas-
sage has proved to reduce FC symptoms and their inci-
dence in poststroke patients.**%’

Our results demonstrate that manual therapy is effective
in adults with FC without any other pathology, which is in
line with the previous results mentioned above in other
populations.
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Discussion With Other Reviews

Abdominal massage was the most studied manual ther-
apy technique in the studies included. Dehghan et al®* con-
ducted a systematic review to determine the effect of
abdominal massage on gastrointestinal function in patients
over 18 years of age. Regarding FC, an improvement in
severity and defecation frequency was demonstrated with
interventions lasting between 3 and 8 weeks. These results
are in line with our results. In that systematic review, only
one study reported that abdominal massage improved QOL
in older people. Yet, we found a significant improvement
in QOL when manual therapy interventions, such as
abdominal massage and connective tissue manipulation,
were used.

Clinical Implications for Practice and Future Research

Manual therapy techniques significantly improved con-
stipation severity, constipation status, QOL, defecation fre-
quency and defecation duration, supporting their
implementation in clinical practice. Abdominal massage
was the type of manual therapy technique with the best
results. Evidence about connective tissue manipulation is
limited and no other technique was identified in the studies.
More research is needed in techniques other than abdomi-
nal massage. Medium and long-term effects have not been
studied yet. Manual therapy applied alone and combined
with other interventions obtained favorable results, but
more research is needed because of the heterogeneity in
combined interventions. Only four studies reported that
patients experienced no adverse events following the inter-
vention, which was therefore safe. However, many of the
studies did not provide any information about adverse
effects. It is key to conduct further research on this issue. In
addition, manual therapy is a straightforward procedure
that can be easily incorporated into patients’ life. Family
members or patients themselves can be taught to administer
it or automatic massage devices can be used. However, a
more comprehensive analysis of self-applied interventions
is required. This could be a good method to save costs.
Therefore, future research should compare self-applied
interventions with professionally applied interventions to
see if they provide the same benefit.

Strengths

Strengths of this study are that all types of manual ther-
apy techniques were included and we prospectively estab-
lished inclusion criteria with the PICOS strategy and
registered the protocol. PRISMA 2020 guidelines were
adhered to. To assess the methodological quality of
included studies, we used the Downs and Black quality
assessment method, one of the six best quality scales.” In
addition, we evaluated risk of bias with the Cochrane risk
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of bias assessment tool.”’ Finally, we conducted a meta-
analysis with a comprehensive subgroup analysis for the
primary outcome.

Limitations

Although the methodology was strictly followed, this
study has some limitations that should be mentioned. The
first one is that only studies published in English, Spanish
or French were considered, creating a bias. The high het-
erogeneity of trials and therefore the difficulty of perform-
ing comparable analysis and establishing subgroups to
draw robust conclusions were major limitations. There
were differences in patients’ clinical profiles, manual ther-
apy protocols and comparisons. Moreover, high heteroge-
neity was observed in most of analyses, so results should
be interpreted cautiously. In most studies, sample size was
relatively small and no studies included mid-term or long-
term assessments. Publication bias was not assessed
because the number of studies included in the same analy-
sis was not greater than 10. In addition, there were devia-
tions from the protocol registered in PROSPERO. Initially,
a general constipation and manual therapy systematic
review was proposed. However, after considering the cur-
rent evidence gaps, we decided to focus the systematic
review specifically on FC, which explains the differences
between the PROSPERO protocol and the current review.

CONCLUSION

The findings of this study suggest that manual therapy in
adults with FC without any other pathology significantly
improved constipation severity, constipation status, QOL,
and defecation frequency and duration compared with no
manual therapy. Additionally, abdominal massage com-
pared to no manual therapy and manual therapy compared
to a control group were significantly better at improving
constipation severity. There are similar significant differen-
ces in favor of manual therapy when it is applied alone or
combined with another treatment for constipation severity.
However, the analysis showed high heterogeneity, influ-
encing the consistency of the results, and the effects of
other manual therapy techniques such as connective tissue
manipulation remain limited, therefore, caution should be
used when considering the application of these findings.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article
can be found in the online version at doi:10.1016/.
jmpt.2025.10.055.
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Practical Applications

o This study evaluated the effectiveness of man-
ual therapy for managing functional constipa-
tion (FC) through a systematic review and
meta-analysis.

 Fifteen randomized clinical trials with a total
of 859 patients were included in the system-
atic review and eleven in the meta-analysis.

e Manual therapy significantly improved con-
stipation severity and status, QOL and defeca-
tion frequency and duration in adults with FC
without any other pathology compared with
no manual therapy.
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