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patients experience functional constipation (FC). Although abdominal massage is an effective
intervention, there is a lack of analysis of the efficacy of abdominal massage in the treatment of
functional constipation. Objective: To evaluate the clinical efficacy of abdominal massage in the
treatment of functional constipation.

Methods: A computerized retrieval of randomized controlled trials on abdominal massage for
functional constipation was conducted on China National Knowledge Infrastructure (CNKI),
Wanfang, VIP Chinese Science and Technology Periodical Database, Chinese BioMedical Litera-
ture Database, Cochrane Database, PubMed, Embase, and Web of Science until October 1, 2022.
Meta-analysis was performed using RevMan 5.3 software after the initial screening and re-
screening of the literature.

Results: A total of 13 papers involving 830 patients were included. The results of the meta-analysis
showed that abdominal massage had better efficacy in the treatment of functional constipation.
Constipated patients in the treatment group showed greater improvement in the frequency of
defecation, difficulty in defecation, stool properties, and PAC-QOL scores than those in the control
group. The SMD/MD values and 95% CI of each score were: SMD = 1.05, 95%CI (0.63,1.46);
SMD = —1.51, 95%CI (—2.35,-0.68); SMD = 0.95, 95%CI (0.31,1.59); MD = —13.24, 95%CI
(—25.83, —0.65).

Conclusion: Abdominal massage can increase the frequency of defecation, reduce the symptoms of
difficulty in defecation, improve stool properties, and positively affect the quality of life of pa-
tients with constipation. Hence, abdominal massage therapy shows definite therapeutic efficacy
for functional constipation, providing a more specific plan for clinical treatment.

1. Introduction

Functional constipation (FC) is a common clinical condition and a digestive disorder with a high global prevalence that is mainly
induced by non-systemic diseases or organic changes in the intestinal tract and characterized by difficulty in defecation, reduced
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frequency of defecation or a sense of incomplete defecation [1,2]. A study by Chen et al. [3] suggests that approximately 20-25% of the
population is affected by constipation, with more female victims and a male-to-female ratio of 1:2.2. The prevalence of functional
constipation in China is about 6% [4]. Chronic constipation not only reduces the quality of life of patients and causes problems in the
genitourinary system, circulatory system, nervous system, and other systems [5-7], but also poses a significant physical and psy-
chological risk to patients [8]. Due to the long treatment period, multiple causes of constipation, poor clinical efficacy, recurrent
symptoms, and difficulty in eradicating constipation, a large number of medical resources are used [9].

Currently, the traditional treatment options for functional constipation include dietary interventions, habit development,
biofeedback training, and other lifestyle education and pharmacological treatment such as volumetric laxatives, oil-based lubricants,
and intestinal pro-secretory drugs [10]. However, a study by Silva et al. [11] indicates that the cure rate of traditional treatment plans
is only 50-60%. Moreover, long-term use of laxatives can cause contraction of intestinal smooth muscle, resulting in loss of bowel
sensation and increased rectal tension due to fecal obstruction [12]. Excessive use of laxatives, enemas, or suppositories can aggravate
constipation and even lead to intractable constipation without laxatives [13]. Dietary interventions, habit development, biofeedback
training, and other lifestyle education have no side effects but require long-term adherence to be effective. Nonetheless, most patients
are unable to adhere to them regularly due to their dietary habits, and work and life demands. Therefore, finding a protocol that does
not require long-term adherence and is free of side effects with good efficacy has become an urgent need for the treatment of con-
stipation. Zhi et al. [14] proved through a meta-analysis that pediatric massage is highly effective and safe in treating functional
constipation in children, and it can effectively improve constipation symptoms, relieve defecation difficulties and have many other
advantages. However, the studies are limited to infants and children, and there is a lack of analysis of the efficacy of abdominal
massage in the treatment of functional constipation in adults. In summary, by collecting clinical literature on abdominal massage for
functional constipation, we conducted a meta-analysis of its clinical efficacy in order to provide a basis for choosing a more reasonable
treatment for functional constipation.

2. Data and method
2.1. Retrieval strategy

The systematic evaluation was registered on PROSPERO (CRD42023388539) and was conducted according to the recommenda-
tions in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [15].

Computer retrieval of clinical literature on abdominal massage for functional constipation published up to October 1, 2022 was
conducted in China National Knowledge Infrastructure (CNKI), Wanfang, VIP Chinese Science and Technology Periodical Database,
Chinese BioMedical Literature Database, Cochrane Database, PubMed, Embase, and Web of Science.

Chinese and English literature were retrieved using a combination of subject terms and free words. Chinese retrieval terms included
abdomen, Tuina + massage, randomized, constipation, and English retrieval terms included masso therapy, massotherapy, sports
massage, Massage, Massage Therapies, Massage Therapy, Zone Therapies, Zone Therapy, constipation, rectal constipation, slow transit
constipation, Colonic Inertia, Dyschezia, obstipation.

A cross-retrieval was conducted to screen the literature that met the inclusion criteria.

2.2. Inclusion and exclusion criteria

2.2.1. Literature inclusion criteria

(1) Study type: RCT of abdominal massage for functional constipation; (2) Study subjects: patients with functional constipation
with clearly recognized diagnostic criteria; (3) Age >18 years old, no restrictions on case source, number of cases, duration of disease,
or gender; (4) Interventions: the observation group used massage therapy combined with basic therapy, or massage therapy combined
with other therapies, with unlimited time and duration of massage therapy, and the treatment site was abdomen. Other therapies
include oral Western medicine, intestinal care, lifestyle education, and physical therapy. The control group used basic therapy or other
therapies without massage therapy (the basic therapy or other therapies were the same in both groups).

2.2.2. Literature exclusion criteria

(1) Non-RCT studies, such as conference abstracts, review papers, dissertations, registration documents, clinical experience
summary analysis, clinical case reports, animal experiments, etc.; (2) Lack of clearly recognized diagnostic criteria; (3) Other treat-
ments such as the combination of drugs, acupuncture, acupoint application, etc. in the observation and control groups; (4) Incorrect or
incomplete case data.

2.3. Outcome measures

The evaluation indexes included frequency of defecation, total score, and four dimensional scores (somatic discomfort, psycho-
social discomfort, anxiety/worries, satisfaction) of the PAC-QOL (Patient-Assessment of Constipation Quality of Life), total score of the
Constipation Assessment Scale (CAS), total score of severity of defecation, difficulty in defecation, score of stool properties, duration of
defecation, a sense of incomplete defecation, abdominal distension, and pain.
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2.4. Literature screening and data extraction

The literature retrieval was conducted independently by 2 researchers, and the retrieved literature was imported into the End-Note
%9 software for management. All papers were screened according to preset inclusion/exclusion criteria; repeated papers from different
databases were excluded, and then any obviously irrelevant papers were excluded according to their titles and abstracts. Lastly, the full
text of the remaining literature was read closely, and those papers that met the requirements were included. The final data were cross-
checked. Any disagreements were resolved by discussion or arbitration by a third researcher. Extracted data included the name of the
first author, year of publication, sample size, gender of participants, interventions in the observation and control groups, duration of
treatment, and evaluation of the quality of the literature.

2.5. Quality evaluation

The quality of the literature was evaluated using the “bias risk assessment” tool recommended by the Cochrane Handbook of
Systematic Reviews, which involved 7 domains: random sequence generation, random allocation concealment, double-blinding of
performers and subjects, blinding in outcome assessment, data integrity, selective outcomes, and other biases. Each domain was
assessed at a high, unclear, or low risk of bias. Disagreement between two researchers on the conclusions of the literature could be
discussed or determined by a third researcher for inclusion. Using RevMan software, a bias risk assessment chart and a bias risk
assessment table were developed to show the evaluation results of all included literature.

2.6. Statistical analysis

A spreadsheet was created to extract data. The differences in outcome indicators between the observation and control groups before
and after treatment were calculated, and the differences between the treatment and control groups and their standard deviations were
entered into RevMan 5.3 software by two researchers independently for meta-analysis. Mean squared differences (MD) were used to
combine effect sizes when quantitative information was collected using the same scale, and standardized mean squared differences
(SMD) were used to combine effect sizes when quantitative information was collected using different scales. Estimates and 95%
confidence intervals (CIs) are given for each effect size. Heterogeneity tests were performed for each study. If the heterogeneity test
results were P > 0.1 and I2 < 50%, which indicated good consistency or low heterogeneity among the included studies, a fixed-effect
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Fig. 1. Literature screening process and results.



Table 1
Basic characteristics of the included literature.
Study Number of Gender Intervention Interventions Random method Blinding Allocation Baseline
cases (T/C) (M/F) time R method concealment consistency
Intervention group Control group

Baran et al., 30/30 Unclear 4 weeks Abdominal massage No specific treatment Random allocation No Reported Consistent
2019 in individual bags

Orhan et al., 20/20 5/35 4 weeks Abdominal massage + usual Usual care Computer No Reported Consistent
2022 care randomization

Dogan et al., 37/37 14/60 4 weeks Abdominal massage + Placebo therapeutic ultrasound + lifestyle Computer No Unclear Consistent
2022 lifestyle advice advice randomization

Faghihi et al., 18/18 21/15 5 days Abdominal massage No specific treatment Computer Single- Reported Consistent
2021 randomization blinding

Faghihi et al., 27/26 24/29 2 weeks Abdominal Massage + oral Oral administration of sweet almond oil Computer No Unclear Consistent
2022 administration of sweet randomization

almond oil

Fan Ming Na 38/38 32/44 2 weeks Abdominal massage + Conventional treatment and nursing (diet, ~ Random number No Unclear Consistent
etal., conventional treatment and exercise, blood sugar control, table
2020 nursing gastrointestinal motility promotion, etc.)

Fekri et al., 29/34 19/44 10 days Abdominal massage + Lifestyle training Random number No Reported Consistent
2021 lifestyle training table

Lee Young Ae 20/20 16/24 3 days Abdominal massage No specific treatment Assigned according No Unclear Consistent
et al., to discharge date
2013

Liang Bing 50/50 64/36 7 days Abdominal massage + usual Usual care of traditional Chinese medicine =~ Random number No Unclear Consistent
Lian et al., care of traditional Chinese table
2020 medicine

Liu Wen Xia 51/50 Unclear 4 weeks Abdominal Massage + oral Oral administration of bisacodyl Mentioned but not No Unclear Consistent
et al., administration of bisacodyl described
2017

McClurg et al., 16/16 15/17 6 weeks Abdominal massage + Lifestyle advice Mentioned but not No Unclear Consistent
2016 lifestyle advice described

Mokhtare 48/47 32/63 2 weeks Abdominal massage + Polyethylene glycol Computer No Unclear Consistent
etal., polyethylene glycol randomization
2020

Olgun et al., 30/30 20/40 4 weeks Abdominal massage No specific treatment Computer No Unclear Consistent
2022 randomization

D3Ny X

860812 (£20Z) 6 UoA12H
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model was used for meta-analysis; if the heterogeneity test results were P < 0.1 and 12 >50%, which indicated high heterogeneity
among the included studies, a random-effects model was selected for meta-analysis. For higher heterogeneity, subgroup analyses were
performed to explore the source of the heterogeneity. Sensitivity analyses were performed on all outcomes to evaluate the stability of
the study. A publication bias test was performed on outcomes reported in >10 studies. The presence of publication bias was evaluated
by Begg’s test and Egger’s test in the StataSE15 software. Statistical differences were considered to exist at a two-sided P < 0.05.

2.7. Grading of evidence (GRADE level evaluation)

The evidence levels of the results of the meta-analysis in this paper were determined using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) guidelines [16], as shown in the Appendix.

3. Results
3.1. Literature retrieval results

A total of 2622 papers were retrieved in the 8 databases without using other means such as manual retrieval, including 1269 papers
in Chinese and 1353 papers in English. After eliminating repeated papers, reading titles and abstracts, 198 papers were initially
screened out, including 91 papers in Chinese and 107 papers in English. The full text was read, and those that did not meet the in-
clusion criteria were screened out, including 17 papers (10 in English and 7 in Chinese) whose full text was not available. Lastly, 13
studies were finally included, among which 3 were published in Chinese [17-19], 9 in English [20-28], and 1 in Korean [29]. The
literature screening process is shown in Fig. 1.

3.2. Basic characteristics of the included studies

The 13 eligible studies were all single-center clinical RCTs, with the number of patients ranging from 32 to 101, and a total of 830
patients involved. Of these, 262 patients were male and 407 were female. The gender of the remaining 161 patients was unknown, as
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Fig. 2. Risk of bias. A: graph; B: summary.
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the gender was not reported in 2 studies. The included studies were published between 2013 and 2022. The basic characteristics of the
included literature are shown in Table 1.

3.3. Quality evaluation of the included studies

Generation of random sequences: three studies [18,19,27] used random number tables for random grouping; six studies [20,23-26,
28] used computers for random grouping; one study [21] used individual bags for random assignment; one study [29] used access time
for randomization, and two studies [17,22] only mentioned random grouping but did not specify the specific grouping method.
Allocation concealment: a total of four studies [20,21,24,27] used allocation concealment. Investigator/subject blinding: one study
[20] used single blinding and the remaining studies were unblinded, but it is unlikely that systematic reviewers were affected by the
lack of blinding. Blinding of outcome evaluators: no blinding, but systematic reviewers judged that outcome measures were unlikely to
be affected by the lack of blinding. Incomplete outcome data: None of the included studies had missing outcome data. Selective
outcome reporting: Outcome indicators of interest to systematic reviewers were inadequately reported in one study [25]. Other sources
of bias: All included studies appeared to have no other sources of bias. Fig. 2A and B summarize the detailed results of the bias risk
assessment.

3.4. Meta-analysis results

3.4.1. Comparison of scores of defecation frequency

A total of 7 papers [17-19,23-25,28] were included, involving 546 patients. Since different scales were used to evaluate the
frequency of defecation in the included studies, SMD was used to pool effect size. Since the scoring criteria of the evaluation tools used
in each study were inconsistent, a lower score in 2 studies [18,19] indicates a higher frequency of defecation and a higher score in 5
studies [17,23-25,28] indicates a higher frequency of defecation. Therefore, the evaluation standard is the lower the score, the more
frequent the defecation, and the results of the former were processed by multiplying the scale scores by —1 to ensure that the scales
were evaluated in the same direction [30]. The results of the heterogeneity test showed that the heterogeneity among the studies was
large (P = 0.0002, I> = 79%). Meta-analysis using a random-effects model showed that: the improvement in the frequency of defe-
cation was more significant in patients in the observation group than those in the control group, with a statistically significant dif-
ference [SMD = 1.05, 95%CI (0.63, 1.46), P < 0.000011, as shown in Fig. 3. The evidence classification of defecation frequency should
be considered as moderate (Appendix).

Due to I2 = 79%, a subgroup analysis was performed on the defecation frequency of patients using laxatives and not using laxatives.
The heterogeneity results show that there is considerable heterogeneity between the included studies (P = 0.0002, I> = 79%); thus, a
random-effects model was used for meta-analysis. The results showed that the defecation frequency of both subgroups of patients with
functional constipation treated with abdominal massage was higher than the control measures [laxative-using group: SMD = 0.67,
95%ClI (0.05, 1.29), P = 0.03]; non-laxative-using group: SMD = 1.25, 95%CI (0.76, 1.73), P = 0.010], as shown in Fig. 4.

3.4.2. Comparison of total scores of PAC-QOL

A total of 5 papers [23-26,28] were included, involving 322 patients. The same scale was used to evaluate the quality of life of
patients with constipation in the included studies, so MD was used to combine effect size. The results of the heterogeneity test showed
that the heterogeneity between studies was large (P < 0.00001, I? = 98%). A random-effects model was adopted for meta-analysis, and
the results showed that the PAC-QOL score was higher in the observation group than those in the control group, and the difference was
statistically significant [MD = —13.24, 95%CI (—25.83, —0.65), P = 0.04]. A sensitivity analysis was done, and heterogeneity was still
high after elimination one by one. The cause of the increased heterogeneity could not be determined. We suggest that the higher
heterogeneity may be related to a variety of factors, such as sample size, duration of treatment, different diseases of subjects included
in each study, and different massage practices in the observation group (as shown in Fig. 5). Due to the high total score of PAC-QOL for
constipation patients, the evidence grading of the quality of life for constipation patients should be considered high (Appendix).

Due to I2 = 98%, a subgroup analysis was performed on the PAC-QOL of patients using laxatives and not using laxatives. The
heterogeneity results show significant heterogeneity between the included studies (P < 0.00001, I = 98%); thus, a random-effects
model was used for meta-analysis. The results showed that the PAC-QOL of both subgroups of patients with functional constipation
treated with abdominal massage was higher than the control measures [laxative-using group: MD = 1.04, 95%CI (—14.64, 16.72), P <

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% Cl Year 1V, 95% Cl
Liu Wen Xia et al. 2017 347 1.32 51 298 1.41 50 17.8% 0.36 [-0.04, 0.75] 2017 I
Fan Ming Na et al.2020 05 021 38 0.23 0.24 38 16.4% 1.19[0.70, 1.67] 2020 - =
Liang Bing Lian et al.2020 1.62 0.65 50 1.06 0.52 50 17.5% 0.94 [0.53, 1.36] 2020 -
Mokhtare et al.2020 3 1 48 2 1 47 17.3% 0.99 [0.56, 1.42] 2020 =
Orhan et al.2020 186 0.8 20 0 0 20 Not estimable 2020
Dogan et al.2022 42 154 37 1.2 1.35 37 152% 2.05[1.48,2.62] 2022 - =
Olgun et al.2022 073 087 30 0 076 30 157% 0.88[0.35, 1.41] 2022 -
Total (95% CI) 274 272 100.0% 1.05 [0.63, 1.46] >

Heterogeneity: Tau? = 0.21; Chiz = 24.11, df = 5 (P = 0.0002); I? = 79% t t t t
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Test for overall effect: 2= 4.93 (P < 0.00001) Favours [experimental] Favours [control]

Fig. 3. Meta-analysis comparing the defecation frequency between the two groups.
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Fig. 4. Subgroup analysis of defecation frequency in functional constipation patients treated with abdominal massage using laxatives and not

using laxatives.

Experimental Control Mean Difference Mean Difference
Study or Subgroup __Mean SD Total Mean SD_Total Weight IV, Random, 95% CI Year IV. Rand 95% CI
Orhan et al.2020 -16.67 2.81 20 0.9 26 20 20.5% -17.57[-19.25,-15.89] 2020 -
Mokhtare et al.2020 -19 985 48 -12 8.89 47 20.2% -7.00 [-10.77, -3.23] 2020 =
Dogan et al.2022 -54 14.93 37 -26.7 17.25 37 19.2% -27.30 [-34.65, -19.95] 2022 "
Faghihi et al.2022 -37.89 4.72 27 -46.89 6.65 26  20.3% 9.00[5.88, 12.12] 2022 .
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e 2= - Chiz = . - |12 = 989 + + + +
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Test for overall effect: Z = 2.06 (P = 0.04)

Favours [experimental] Favours [control]

Fig. 5. Meta-analysis comparing the quality of life between two groups of constipated patients.

0.00001]; non-laxative-using group: MD = —22.36, 95%CI (—28.78, —15.93), P < 0.00001], as depicted in Fig. 6.

Different dimensional analyses were performed according to the PAC-QOL subscales; 5 studies [23-26,28] evaluated the effect of
somatic discomfort on the quality of life of patients with constipation. 5 studies [23-26,28] evaluated the effect of psychosocial
discomfort on the quality of life of patients with constipation. 5 studies [23-26,28] evaluated the effect of anxiety/worry on the quality
of life of patients with constipation. 5 studies [23-26,28] evaluated satisfaction. The results of the test for heterogeneity in the somatic
discomfort group showed that: the heterogeneity between studies was large (P < 0.00001, I? = 97%). A random-effects model was used
for meta-analysis, and the results showed a statistically significant difference in somatic discomfort in the observation group compared
with the control group [MD = —2.41, 95%CI (—4.55, —0.26), P = 0.03]. The results of the test for heterogeneity in the psychosocial
discomfort group showed that the heterogeneity between studies was large (P < 0.00001, 1> = 97%). Meta-analysis using a
random-effects model showed that there was a statistically significant difference in the psychosocial discomfort of patients in the
observation group compared with the control group [MD = —1.95, 95%CI (—5.72, 1.83), P = 0.31]. The results of the test for het-
erogeneity in the anxiety/worry group showed that: the heterogeneity between studies was large P < 0.00001, 12 = 98%).
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Fig. 6. Subgroup analysis of PAC-QOL in functional constipation patients treated with abdominal massage using laxatives and not using laxatives.
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Meta-analysis using a random-effects model showed that there was a statistically significant difference in the improvement of anx-
iety/worry in the observation group compared with the control group [MD = —5.95, 95%CI (—12.37, 0.47), P = 0.07]. The results of
the test for heterogeneity of satisfaction groups showed that: the heterogeneity between studies was large P < 0.00001, I? = 98%). One
stud y [26] had a scale with a higher score indicating higher satisfaction, and 4 studies [18,23,24,28] had a scale with a lower score
indicating higher satisfaction. Therefore, the results of the scales in which the evaluation criterion was that higher scores indicate
higher satisfaction were processed by multiplying the scale scores by —1 to ensure that the scales were evaluated in the same direction
[30]. Meta-analysis using a random-effects model showed that the difference between patient satisfaction in the observation group and
the control group was statistically significant [MD = —2.67, 95%CI (—6.27, 0.93), P = 0.15]. Due to the high heterogeneity, sensitivity
analysis was performed, and the results showed that disease outcomes were not affected by the intervention and were not consistent
with the overall results. The reasons for the increased heterogeneity could not be determined. Influencing factors may be sample size,
duration of treatment, different diseases of subjects included in each study, different massage practices in the observation group, and
different criteria for judging efficacy. The results are illustrated in Fig. 7.

3.4.3. Comparison of total scores of Constipation Assessment Scale (CAS)

A total of 4 papers [20,26,27,29] involving 192 patients were included. The MD was used to combine effect size because the same
scale was used to evaluate the included studies. The results of the heterogeneity test showed that the heterogeneity between studies
was large (P < 0.00001, I? = 92%). Meta-analysis using a random-effects model showed that patients in the observation group had
better CAS scores than those in the control group, with a statistically significant difference [MD = —2.17, 95%CI (—4.15, —0.19), P =
0.03] (as shown in Fig. 8). Evidence grading for the comparison of the total scores of CAS should be considered as moderate
(Appendix).

Owing to I2 = 92%, a subgroup analysis was carried out on the CAS scores of patients who used laxatives and did not use laxatives.
The heterogeneity results indicate substantial heterogeneity among the included studies (P < 0.00001, I* = 92%). Hence, a random-
effects model was applied for the meta-analysis. The results demonstrate that the CAS of both groups of functional constipation pa-
tients treated with abdominal massage was higher than that of the control measures [non-laxative-using group: MD = —3.11, 95%CI
(—4.98, —1.25), P = 0.001], as shown in Fig. 9.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% Cl Year IV. Random. 95% CI
1.11.1 Physical discomfort
Fan Ming Na et al.2020 -409 148 38 -3.13 1.18 38 54%  -0.96[-1.56,-0.36] 2020 =
Orhan et al.2020 -4 107 20 0 054 20 54%  -4.00[-4.53,-3.47] 2020 -
Dogan et al.2022 -8.7 2.55 37 -4.5 3.08 37 5.2% -4.20 [-5.49, -2.91] 2022 -
Faghihi et al.2022 -82 14 27 -9.6 1.97 26 5.3% 1.40[0.48, 2.32] 2022 k3
Olgun et al.2022 -3.63 2.74 30 0.77 2.48 30 5.2% -4.40 [-5.72, -3.08] 2022 -
Subtotal (95% CI) 152 151  26.4%  -2.41[-4.55, -0.26] .

Heterogeneity: Tau? = 5.74; Chi? = 138.93, df = 4 (P < 0.00001); 1> = 97%
Test for overall effect: Z = 2.20 (P = 0.03)

1.11.2 Psychosocial discomfort
Fan Ming Na et al.2020 -6.27 4.27 38 -452 3.78 38 5.0% -1.75[-3.56, 0.06] 2020 -

Orhan et al.2020 335 107 20 01 072 20 54% -3.45[-4.02,-2.88] 2020 =

Dogan et al. 2022 92 626 37 5 596 37 45% -420[-6.99,-1.41] 2022

Olgun et al.2022 5 508 30 084 444 30 47%  -5.84[-8.25,-3.43] 2022 —=

Faghihi et al.2022 153 219 27 2049 321 26 5.1% 5.19[3.71,6.67] 2022 -
Subtotal (95% CI) 152 151  24.6%  -1.95[-5.72, 1.83] e

Heterogeneity: Tau? = 17.58; Chi? = 123.32, df = 4 (P < 0.00001); I* = 97%
Test for overall effect: Z=1.01 (P =0.31)

1.11.3 Worry/anxiety

FanMing Naetal.2020 -13.12 585 38 -7.22 598 38 4.6%  -590[-8.56,-3.24] 2020 =

Orhan et al.2020 621 214 20 022 227 20 52% -6.43[-7.80,-5.06] 2020 -

Olgun et al.2022 1037 638 80 1.63 549 30  4.4% -12.00[-15.01,-8.99] 2022 —

Dogan et al.2022 218 841 37 -109 86 37 3.9% -10.90[-14.78,-7.02] 2022

Faghihi et al.2022 225 193 27 275 364 26 51% 5.00 [3.42, 6.58] 2022 e
Subtotal (95% Cl) 152 151 231% -5.95[-12.37, 0.47] —

Heterogeneity: Tau? = 51.79; Chi* = 176.92, df = 4 (P < 0.00001); I> = 98%
Test for overall effect: Z = 1.82 (P = 0.07)

1.11.4 Satisfaction

FanMing Naetal.2020  -7.19 452 38 -395 192 38 51%  -3.24[-4.80,-1.68] 2020 S
Orhan et al.2020 285 134 20 03 107 20 53% -3.15[-3.90,-2.40] 2020 -

Dogan et al.2022 147 251 37 61 392 37 51% -8.60[-10.10,-7.10] 2022 —

Olgun et al.2022 077 34 30 06 215 30 51%  -1.37[-2.81,007] 2022 —
Faghihi et al.2022 79 18 27 -108 14 26 53% 2,90 [2.02, 3.78] 2022 =
Subtotal (95% CI) 152 151 25.9%  -2.67 [-6.27, 0.93] —-

Heterogeneity: Tau? = 16.44; Chi? = 204.19, df = 4 (P < 0.00001); I> = 98%
Test for overall effect: Z = 1.45 (P = 0.15)

Total (95% Cl) 608 604 100.0%  -3.09 [-4.54, -1.65] <>
Heterogeneity: Tau? = 10.06; Chi2 = 655.65, df = 19 (P < 0.00001); I>= 97%
Test for overall effect: Z = 4.19 (P < 0.0001)

Test for subaroun differences: Chiz = 1.19. df =3 (P = 0.75). 2= 0%

-10 -5 0 5 10
Favours [experimental] Favours [control]

Fig. 7. Meta-analysis comparing different dimensions of PAC-QOL between the two groups.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl Year IV, Random, 95% CI
Lee Young Ae et al.2013 -1.15 3.58 20 54 452 20 19.5% -6.55[-9.08,-4.02] 2013 — =
Faghihi et al.2021 -1.94 1.14 18 0.78 1.37 18  27.3% -2.72[-3.54,-1.90] 2021 e
Fekri et al.2021 -5.6 1.48 29 -42 1738 34 27.4% -1.40[-2.19,-0.61] 2021 o
Faghihi et al.2022 -5.74 2.29 27 -6.66 228 26 25.8% 0.92[-0.31, 2.15] 2022 T
Total (95% CI) 94 98 100.0%  -2.17 [-4.15, -0.19] g

Heterogeneity: Tau? = 3.57; Chi? = 38.01, df = 3 (P < 0.00001); I2 = 92%

Test for overall effect: Z = 2.14 (P = 0.03) 4 2 0 2 4

Favours [experimental] Favours [control]

Fig. 8. Meta-analysis comparing the total scores of the Constipation Assessment Scale (CAS) between the two groups.

3.4.4. Comparison of the total scores of constipation severity

A total of 4 papers [21-24] involving 206 patients were included. Different scales were used to evaluate the severity of constipation
in the included studies, so the SMD combined effect size was used. The results of the heterogeneity test showed that the heterogeneity
between studies was large (P < 0.00001, I> = 97%). Meta-analysis using a random-effects model showed that the improvement in
constipation severity scores was better in the observation group than in the control group, and the difference was statistically sig-
nificant [SMD = —3.72, 95%CI (—6.12, —1.31), P = 0.002]. (as shown in Fig. 10). Evidence grading for the comparison of the total
scores of constipation severity should be considered as high (Appendix).

3.4.5. Comparison of scores of difficulty in defecation

A total of 6 papers [18,19,21,23,24,28] were included, involving 410 patients. Different scales were used to evaluate defecation
difficulties in the included studies, so the SMD was used to combine effect size. The results of the heterogeneity test showed that the
heterogeneity between studies was large (P < 0.00001, I> = 93%). Meta-analysis using a random-effects model showed that the
improvement in the score of defecation difficulties was greater in the observation group than in the control group, and the difference
was statistically significant [SMD = —1.51, 95%CI (—2.35, —0.68), P =0.0004]. The heterogeneity remained high after sensitivity
analysis of eliminating each study, which could be due to the specificity of the intervention measure of abdominal massage (techniques
or acupoints). As shown in Fig. 11, the evidence classification for the comparison of defecation difficulty scores should be considered as
moderate (Appendix).

3.4.6. Comparison of scores of stool properties

A total of 5 papers [17-19,22,28] were included, involving 411 patients. Since different scales were used to evaluate stool
properties in the included studies, the SMD was used to combine effect size. Because of the inconsistent scoring criteria of the eval-
uation tools used in the studies, 3 studies [17-19] had a lower score indicating better stool properties, and 1 studies [28] had a score
closer to 3-4 indicating better stool properties. Therefore, the results of studies with a lower score indicating better stool properties
were processed by multiplying the scale scores by —1 to ensure that the scale evaluations pointed in the same direction [30]. The
results of the heterogeneity test showed that the heterogeneity between studies was large (P < 0.00001, I? = 89%). Meta-analysis using
a random-effects model showed that patients in the observation group showed more significant improvement in stool properties than
those in the control group, with a statistically significant difference [SMD = 0.95, 95%CI (0.31, 1.59), P = 0.004] (as shown in Fig. 12).
Due to the high heterogeneity of scores of stool properties, the different efficacies may be obtained with different massage techniques
in the intervention group, and the effect size was low, so the evidence grading should be considered moderate (Appendix).

3.4.7. Comparison of scores of duration of defecation

A total of 3 papers [18,23,24] involving 190 patients were included. Different scales were used to evaluate the duration of defe-
cation in the included studies, so the SMD combined effect size was used. The results of the heterogeneity test showed that the het-
erogeneity between studies was large (P = 0.02, I = 82%). Meta-analysis using a random-effects model showed that patients in the
observation group showed more significant improvement in the scores of duration of defecation than those in the control group, with

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI V. 95% CI
1.14.1 Ues laxatives
Faghihi et al.2022 -5.74 2.28676628 27 -6.66 2.28061395 26 25.8% 0.92[-0.31, 2.15] =T
Subtotal (95% CI) 27 26  25.8% 0.92[-0.31, 2.15] “

Heterogeneity: Not applicable
Test for overall effect: Z = 1.47 (P = 0.14)

1.14.2 No laxatives

Faghihi et al. 2021 -1.94 114240973 18 078 1.36524723 18 27.3%  -2.72[-3.54,-1.90] -
Feki et al.2021 5.6 147563546 29 -42 173493516 34 27.4%  -1.40[-2.19,-0.61] -
Lee Young Ae etal.2013  -1.15 357822582 20 5.4 452182485 20 195%  -6.55[-9.08,-402] <~
Subtotal (95% Cl) 67 72 742%  -3.11[-4.98,-1.25] .

Heterogeneity: Tau? = 2.19; Chi* = 16.79, df = 2 (P = 0.0002); I* = 88%
Test for overall effect: Z = 3.27 (P = 0.001)

Total (95% CI) 94 98 100.0%  -2.17 [-4.15,-0.19] -
Heterogeneity: Tau? = 3.57; Chi = 38.04, df = 3 (P < 0.00001); I> = 92% t t
Test for overall effect: Z = 2.14 (P = 0.03)

Test for subaroup differences: Chiz = 12.52_ df = 1 (P = 0.0004). I2 = 92.0%

-10 -5 0 5 10
Favours [experimental] Favours [control]

Fig. 9. Subgroup analysis of CAS in functional constipation patients treated with abdominal massage using laxatives and not using laxatives.
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean SD Total Mean SD Total Weight 1V, 95% Cl Year 1V, 95% CI
McClurg et al.2016 -3 449 16 -22 523 16 26.1% -0.16 [-0.85, 0.53] 2016 -
Baran et al.2019 -25.16 8.12 30 4.8 483 30 25.6% -4.43 [-5.39, -3.46] 2019 -
Orhan et al.2020 -14.01 2.06 20 -03 054 20 22.0% -8.92[-11.07,-6.77] 2020 — =
Dogan et al.2022 -30 7.05 37 121 8.91 37 26.3% -2.20[-2.79,-1.62] 2022 e
Total (95% CI) 103 103 100.0% -3.72[-6.12, -1.31] ~i

Heterogeneity: Tau? = 5.65; Chi? = 91.17, df = 3 (P < 0.00001); 1= 97%
Test for overall effect: Z = 3.03 (P = 0.002)

-10 -5 0 5 10
Favours [experimental] Favours [control]

Fig. 10. Meta-analysis comparing the constipation severity between the two groups.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI
Baran et al.2019 -9.19 3.13 30 -0.16 3.24 30 16.1% -2.80[-3.52,-2071 — *
Dogan et al.2022 -16 38 37 -59 483 37 16.7% -2.30 [-2.89, -1.71] -
Fan Ming Na et al.2020 -0.79 05 38 -04 037 38 17.3% -0.88 [-1.35, -0.41] s
Liang Bing Lian et al.2020 -1.26 0.68 50 -0.8 0.63 50 17.5% -0.70 [-1.10, -0.29] —=
Olgun et al.2022 -0.37 254 30 -0.16 1.82 30 17.1% -0.09 [-0.60, 0.41] T
Orhan et al.2020 -2.85 1.34 20 -0.25 0.46 20 15.3% -2.54[-340,-169] — *
Total (95% Cl) 205 205 100.0%  -1.51[-2.35, -0.68] —~—
Heterogeneity: Tau? = 0.99; Chi? = 67.36, df = 5 (P < 0.00001); I = 93% 2 1 0 1 2

Testiforoverall efiect:Z:=13.56 (F=.0.0004) Favours [experimental] Favours [control]

Fig. 11. Meta-analysis comparing the difficulty in defecation between the two groups.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Rand: 95% Cl IV. Random, 95% CI
Olgun et al.2022 243 1.77 30 -0.1 147 30 19.0% 1.53[0.95, 2.12] - =
Liu Wen Xia et al. 2017 3.79 1.23 51 3.74 138 50 20.8% 0.04 [-0.35, 0.43] - r
Liang Bing Lian et al.2020 162 05 50 1.1 0.54 50 20.6% 0.99[0.58, 1.41] S
Fan Ming Na et al.2020 0.63 0.44 38 043 045 38 20.2% 0.44 [-0.01, 0.90] — =
Dogan et al.2022 16 06 37 0.2 0.89 37 19.4% 1.83[1.28, 2.37] - =
Total (95% Cl) 206 205 100.0% 0.95 [0.31, 1.59] —~—
Heterogeneity: Tau? = 0.47; Chi? = 37.47, df = 4 (P < 0.00001); I* = 89% 2 1 5 1 2

Test for overall effect: 2=2.90/(P =0.004) Favours [experimental] Favours [control]

Fig. 12. Meta-analysis comparing the stool properties between the two groups.

no statistically significant difference [SMD = —0.61, 95%CI (—1.38, 0.16), P = 0.12] (As depicted in Fig. 13). The evidence classi-
fication for the comparison of defecation time scores should be considered as moderate (Appendix).

3.4.8. Comparison of scores of the sense of incomplete defecation

A total of 2 papers [19,28] involving 160 patients were included. Different scales were used in the included studies to evaluate the
sense of incomplete defecation, so SMD was used to combine effect size. The heterogeneity test results show minor heterogeneity
between studies (P = 0.56, I? = 0%). A fixed-effects model was used for the meta-analysis. The results showed that the score
improvement for the sensation of incomplete evacuation in the observation group was superior to the control group, and the difference
was statistically significant [SMD = —0.72, 95%CI (—1.04,-0.40), P < 0.0001] (as shown in Fig. 14). Although there was little het-
erogeneity and the included studies lacked blinding, it didn’t significantly affect the interpretation of the observers and the measured
results. Thus, the evidence classification of the score for the sensation of incomplete evacuation should be considered as moderate
(Appendix).

3.4.9. Comparison of abdominal distension scores

A total of 4 papers [18,20,26,28] involving 225 patients were included. Different scales were used to evaluate abdominal distension
in the included studies, so SMD was used to combine effect size. The results of the heterogeneity test showed a large heterogeneity
between studies (P = 0.001, I> = 81%). Meta-analysis using a random-effects model showed that patients in the observation group

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. 95% Cl Year IV, Random, 95% CI
Orhan et al.2020 -398 1.2 20 0 0 20 Not estimable 2020
Fan Ming Na etal.2020  -0.67 0.56 38 -0.55 0.52 38 50.7% -0.22[-0.67, 0.23] 2020 — &
Dogan et al.2022 -8.2 476 37 -24 648 37 49.3% -1.01[-1.49, -0.52] 2022 — &
Total (95% Cl) 95 95 100.0% -0.61 [-1.38, 0.16] e ——

Heterogeneity: Tau? = 0.25; Chi2 = 5.46, df = 1 (P = 0.02); I> = 82%
Test for overall effect: Z = 1.54 (P = 0.12)

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]

Fig. 13. Meta-analysis comparing the duration of defecation between the two groups.
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl Year IV, Fixed. 95% Cl
Liang Bing Lian et al.2020  -0.96 0.73 50 -046 0.8 50 63.4% -0.65 [-1.05, -0.25] 2020 =
Olgun et al.2022 -0.42 0.29 30 -0.11 0.42 30 36.6% -0.85[-1.38,-0.32] 2022 =
Total (95% CI) 80 80 100.0%  -0.72[-1.04, -0.40] i

Heterogeneity: Chi? = 0.35, df = 1 (P = 0.56); I = 0% t

%0 A 05 0 0.5 1
Testioroverall hieckizsa:d1i(R 5i0.0001) Favours [experimental] Favours [control]

Fig. 14. Meta-analysis comparing the sense of incomplete defecation between the two groups.

improved their abdominal distension scores more significantly than those in the control group, with a statistically significant difference
[SMD = —0.79, 95%CI (—1.44, —0.14), P = 0.02] (as shown in Fig. 15). Due to the large heterogeneity and the lack of blinding
involved in the study, the evidence grading of the abdominal distension score should be considered as low (Appendix).

3.4.10. Comparison of pain scores

A total of 5 papers [20,21,23,24,26] were included, involving 263 patients. Different scales were used to evaluate pain in the
included studies, so the SMD combined effect size was used. The results of the heterogeneity test showed that the heterogeneity be-
tween studies was large (P < 0.00001, I? = 95%). Meta-analysis using a random-effects model showed that the improvement in pain
scores was greater in the observation group than in the control group, with a statistically significant difference [SMD = —2.34, 95%CI
(—3.78,-0.90), P = 0.001] (as shown in Fig. 16). Due to the large heterogeneity and the lack of blinding in the included studies, the
evidence grading of the pain score should be considered as moderate (Appendix).

3.4.11. Publication bias detection
As the number of studies included in the outcome indicators of this study is all less than 10, no publication bias test was conducted.

4. Discussion

This meta-analysis of 13 pieces of literature shows that abdominal massage therapy for functional constipation outperforms the
control measure in defecation frequency, CAS total score, total score of defecation severity, defecation difficulty, stool properties score,
defecation time, sensation of incomplete evacuation, bloating, and pain. In addition, we analyzed the total PAC-QOL score and the
specific four-item scores. This score assesses the impact of functional constipation on patients’ quality of life in four major areas:
somatic discomfort, psychosocial discomfort, anxiety/worry, and satisfaction, based on patient-related symptoms and signs. The PAC-
QOL total score and the specific four-item scores of the abdominal massage group were better than those of the control group, indi-
cating that abdominal massage therapy for functional constipation has certain clinical efficacy, and has a positive impact on the quality
of life of patients. The included studies are largely heterogeneous, mainly likely due to the specificity of massage interventions
(techniques/acupoints, etc.), and this specificity, like other traditional Chinese medicine interventions (acupuncture), is not uniform.
However, this article focuses on population characteristics and research methodology similarities, so we believe this heterogeneity is
acceptable.

Ten separate studies have shown that abdominal massage can increase defecation frequency and relieve difficulty in defecation.
The earliest symptom of functional constipation is reduced frequency of defecation with difficulty in defecation. Liu Yanping et al. [31]
that massage has the effect of regulating gastrointestinal function and helps to strengthen gastrointestinal motility, with effects and
mechanisms similar to those of intestinal motility drugs, and is an important external treatment for functional constipation. Li Huanan
etal. [32] found that abdominal massage may improve the functional area of the brain effectively by means of the brain-gut axis, while
using the plasma neurotransmitters SP and VIP as bridging links to feed back the signals integrated by the brain, thus regulating and
improving the contraction of smooth muscle cells through the activation of ion channels, and exerting its regulatory role in intestinal
motility. It was demonstrated that abdominal massage can effectively stimulate intestinal peristalsis and improve intestinal dynamics,
thus increasing the frequency of defecation and alleviating difficulty in defecation. Boonruab et al. [33] showed that there was no
significant difference in terms of defecation frequency between massage therapy and Senokot therapy in statistical analysis, but the
stool properties of massage therapy were better than those of Senokot therapy, and massage therapy led to more continuous defecation
management, with an ideal defecation frequency reaching 75%, while the ideal defecation frequency of Senokot group was only 25%.
Consideration may be given to the influence of the medication factor in Senokot therapy. Although there was no significant difference
in the frequency of defecation, the massage therapy showed significantly better stool properties than the Senokot therapy.

Seven studies have shown that abdominal massage is effective in improving stool properties in patients with functional con-
stipation. Hard stools are one of the causes of difficulty in defecation. In abdominal massage, mechanical and reflexive effects on the
intestine are produced by manual pressure on the anterior abdominal wall, which promotes bowel motility and increases contractility
by increasing the movement of substances in the intestine, shortening the transition period of feces in the intestine, thus softening feces
and facilitating its movement in the colon [23,28] Lamas et al. [34] found no significant changes in stool properties in patients treated
with abdominal massage. In this study protocol, the use of laxatives was not discontinued in the massage and control groups during the
eight-week-long course of treatment. The lack of significant change in stool properties may be related to the prolonged use of laxatives.

Seven studies evaluated the effect of abdominal massage on the quality of life of patients with constipation in different dimensions.
The results all showed that abdominal massage was effective in improving the quality of life of patients. Studies have shown [9,35] that
patients with functional constipation have more psychosocial problems than normal individuals, with anxiety and depression being the
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI Year IV, Random, 95% CI
Fan Ming Naetal.2020  -0.73 0.25 38 -0.51 0.29 38 26.7% -0.80[-1.27,-0.34] 2020 .
Faghihi et al.2021 -0.32 0.58 18 0.32 0.55 18 22.7% -1.11[-1.81, -0.40] 2021 T
Olgun et al.2022 -1.67 1.21 30 0.07 128 30 25.1% -1.41[-1.98,-0.84] 2022 ~— =
Faghihi et al.2022 -0.89 051 27 -096 074 26 256% 0.11[-0.43, 0.65] 2022 [ L —
Total (95% CI) 113 112 100.0% -0.79 [-1.44, -0.14] ‘
Heterogeneity: Tau? = 0.35; Chi = 15.91, df = 3 (P = 0.001); I = 81% 2 1 0 1 2

Testioroversll sifect:2.=2:39,(F=10.02) Favours [experimental] Favours [control]

Fig. 15. Meta-analysis comparing the scores of abdominal distension between the two groups.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Baran et al.2019 -5.76  2.01 30 0.29 237 30 21.2% -2.72[-3.43,-2.00] 2019 N
Orhan et al.2020 25 027 20 -01 019 20 13.8% -10.08[-12.48,-7.67] 2020 ¢
Faghihi et al.2021 -0.21 05 18 0.25 0.56 18  21.3% -0.85[-1.53, -0.16] 2021 o
Dogan et al.2022 -45 425 37 -24 396 37 21.9% -0.51[-0.97, -0.04] 2022 -
Faghihi et al.2022 -0.93 0.55 27 -0.73 0.51 26 21.7% -0.37 [-0.91, 0.17] 2022 -
Total (95% Cl) 132 131 100.0%  -2.34[-3.78, -0.90] —e——

Heterogeneity: Tau? = 2.41; Chi* = 86.58, df = 4 (P < 0.00001); I = 95% ‘ : i

-4 -2 0 2
Test for overall effect: 21=3.18 (P =0.001) Favours [experimental] Favours [control]

~d

Fig. 16. Meta-analysis comparing the scores of pain between two groups.

most prevalent. Abdominal massage improves the anxiety of constipated patients by relieving the symptoms of constipation. Walker
et al. [36] found that the majority of participants in the intervention group felt that abdominal massage improved physical symptoms
(including improving intestinal function, shortened the duration of defecation, reduced tension and abdominal distension, increased
completeness of emptying, and reducing dependence on laxatives), and relieved emotional symptoms.

In conclusion, abdominal massage is effective in improving the symptoms of patients with constipation and can have a positive
impact on the quality of life of patients.

There are some limitations in this study. First, the underlying diseases of the subjects in this study varied, except for functional
constipation, which may have an impact on the study results. Second, the assessment scales used for some of the outcome indicators in
the included studies were different, and there may be some measurement bias. Third, most included studies did not specify the
allocation concealment, which may have influenced the evaluation results.

5. Conclusion

Currently, no meta-analyses concerning abdominal massage treatment for functional constipation are found in various databases.
This meta-analysis includes recent RCTs on abdominal massage treatment for FC and analyzes multiple evaluation outcome indicators,
providing valuable references for clinical treatment. The results of this study show that abdominal massage treatment can increase
defecation frequency, reduce defecation time, improve stool properties, alleviate symptoms such as defecation difficulty, pain,
bloating, and sensation of incomplete evacuation, and positively impact the quality of life of constipation patients. Therefore, in

clinical practice, abdominal massage might be an effective and safe method to treat FC. However, these findings need to be proved by
future high-quality studies.
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