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Abstract

Context: Constipation is a prevalent symptom of gastrointestinal disorders, which has an annoying impact on health and quality
of life. On the other hand, reflexology is a popular type of complementary and alternative medicine in medical practices.
Objectives: The present study aimed to assess the effect of foot reflexology on constipation symptoms.

Methods: Nine databases were systematically searched to detect relevant Randomized Clinical Trials. The current used the Cochrane
Risk of Bias tool to evaluate the methodological quality of the included articles. The primary outcome was the improvement of
constipation symptoms. The Standardized Mean Difference (SMD) was measured, and random effects were reported instead of the
fixed effects due to the high heterogeneity.

Results: Out of the 693 articles retrieved from the databases and eight additional records identified through other sources, 496
titles, 48 abstracts, and 16 full-texts were reviewed, and 11 articles were included in this study, out of which nine articles entered the
meta-analysis. The findings of the meta-analysis indicated that foot reflexology had a significant effect on the constipation score
(SMD:-0.82; 95% Cl:-1.47 to -0.17; P value = 0.0001; I* = 93%)

Conclusions: Foot reflexology can effectively improve constipation symptoms; however, clinical trials with better designs are rec-

ommended.
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1. Context

Reflexology is an ancient healing method (1) and a
popular type of Complementary and Alternative Medicine
(CAM), which can be easily applied even by the patient and
has almost no side-effects (2). In this method, the feet (of-
ten the foot soles) represent the entire body. Applying
controlled pressure on particular reflex zones on the feet
canstimulate their interconnected internal organs (3) .The
purpose of this treatment is to create balance in the func-
tion of the body systems (4) and facilitate homeostasis (5).

Constipation is a common gastrointestinal disorder in
both adults and children (6). The prevalence of constipa-
tion is reported to be as high as 30% in the general pop-
ulation (7). Constipation is associated with a low quality
of life (8) and some undesirable symptoms (9). It is gen-
erally divided into a primary (idiopathic) and a secondary
type. Primary constipation is categorized as1) Normal tran-
sit, 2) Slow transit, a prolonged transit time in the colon,

3) Dyssynergic constipation, an abnormal rectal discharge,
or functional impairment with no anatomical or physio-
logical etiology (10). Secondary constipation may be asso-
ciated with endocrine, metabolic, or neurologic diseases
or may be due to the continuous use of laxatives and other
drugs (10-12).

The first-line treatment of constipation involves in-
creasing dietary fiber and fluid consumption and proper
use of laxative use (13, 14). However, laxatives are expensive
and have some side-effects (15). As a CAM, reflexology has
been used to improve constipation symptoms (4). Previ-
ous systematic reviews on the subject have merely used ab-
dominal massage or hand reflexology (16, 17). Some high-
quality Controlled Trials (CTs) have measured the effect of
foot reflexology on the constipation symptoms. According
to some authors, there were no systematic reviews of clin-
ical trials on the effect of foot reflexology on constipation
under any circumstances.
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2. Objectives

The present systematic review was conducted to criti-
cally evaluate the data from Randomized Controlled Trials
(RCTs) of foot reflexology as a treatment for constipation
due to any medical conditions.

3. Methods

This systematic and meta-analytical study was con-
ducted based on PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses).

3.1. Inclusion Criteria

The PICOS (Participant, Intervention, Comparison, Out-
come, study design) framework wa used as the tool for
the inclusion of articles. The ‘Population’ consisted of pe-
diatric, adult, or older patients with a diagnosis of con-
stipation receiving foot reflexology. The population was
compared with ‘Controls’ receiving no placebo or other
treatments. The ‘Intervention’ consisted of foot reflexol-
ogy. The primary ‘Outcome’ in this study consisted of
constipation symptoms, which were measured using the
Modified Constipation Assessment Scale (MCAS), the Con-
stipation Assessment Scale (CAS) that is a two-part ques-
tionnaire inquiring about children’s defecation character-
istics, the Clayden Constipation Questionnaire (CCQ), and
the Bristol Stool Scale. In this systematic review, we also
included the randomized, controlled, and clinical trials
which have evaluated the effect of foot reflexology on con-
stipation symptoms.

3.2. Exclusion Criteria

Two reviewers independently selected the studies
based on the pre-defined eligibility criteria. The exclusion
criteria for the study consisted of the absence of a compar-
ison group and receiving any other type of reflexology or
massage treatment other than foot reflexology. We also ex-
cluded the editorials, reviews, books, case reports, case se-
ries, letters to editors, qualitative studies, and short com-
munications. There was no limitation for the length of
follow-up or treatment.

3.3. Search Strategy

The English databases (e.g., Web of Science, Cochrane
Library on the Wiley platform, PubMed, Scopus, Embase,
and Google Scholar) and the Iranian database (e.g., Scien-
tific Information Database and Magiran) were systemati-
cally searched for articles published without time limita-
tions until June 2020. The MESH terminology used in the

search included "foot reflexology" OR "foot massage" com-
bined with "constipation" (Table 1). Also, a manual search
of the reliable journal databases was performed, and the
references in all the included articles were assessed for
additional related papers. To search for unpublished pa-
pers (grey literature), we assessed European Association
for Grey Literature Exploitation (EAGLE) and Health Care
Management Information Consortium (HMIC). The elec-
tronic search strategy is available in Appendix 1. The in-
vestigated data were transferred to the reference manage-
ment software of Endnote to delete duplicate records.

3.4. Data collection

We used a pre-specified form for the data extraction,
including the name of authors, publication year, country,
type of clinical trial, participant characteristics, age range,
sample size in the intervention and comparison groups,
measurement tools, follow-up time, intervention, and re-
sults.

3.5. Quality Assessment of Included Studies

The methodological quality of the articles was assessed
individually by two reviewers via the Cochrane Risk of Bias
tool (18), and any sorts of disagreements were resolved
by the third researcher. The methodological information
extracted for the assessment of internal validity included
random allocation, allocation concealment, participants
or personnel blinding, blinding of data assessor, number
and reasons for participant’s loss to follow up, and the use
of validated outcome measures (19). Since the number of
included studies in the meta-analysis was lower than 10
studies, the graphical or statistical methods were not used
to evaluate the publication bias (20). However, due to the
language limitation, publication bias was considered high
risk.

3.6. Statistical Analysis

The pooled Standardized Mean Difference (SMD) and
95% Confidence Interval (95% CI) were determined for the
mean score of constipation. Sub-group analysis was con-
ducted according to the comparison group (Golgand or
routine care). The Cochrane Q-test and the 12 index were
used to assess the heterogeneity (21). Due to high hetero-
geneity, the random effect model was used instead of the
fixed effect model. Whenever more than ten studies are
entered into a meta-analysis, the possibility of publication
bias should also be investigated (22). The meta-analysis was
conducted using RevMan software version 5.3. (Cochrane
Collaboration, Copenhagen, Denmark) 5.0 (Cochrane Col-
laboration, Copenhagen, Denmark).
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Table 1. Electronic Search Strategy In Databases of PubMed and Scopus

Database Search Strategy

PubMed (((foot reflexology) AND (constipation)) OR ((foot massage) AND (constipation))) AND (randomized controlled trial)

Scopus ((constipation and foot massage AND randomized controlled trial) OR (foot reflexology AND constipation and randomized controlled trial))
4. Results 4.2. General Characteristics

4.1. Results of the Literature Search

The search led to the retrieval of 701 articles. After re-
viewing the article titles or abstracts, the full text of 17
potentially eligible studies was evaluated, and six articles
were excluded due to: 1) Absence of a comparison group
(23, 24), 2) Being descriptive (5), 3) The participants receiv-
ing another type of reflexology (abdominal massage or
other type of massage) (25-27). Finally, 11 articles (28-38)
were entered into this study, out of which nine studies (a
total of 611 participants) entered the meta-analysis. The tri-
als were conducted in different countries and their treat-
ment period ranged from six days to 12 weeks (Figure 1).

693 of records 8 of additional
identified through records identified
database through other
searching sources

!

496 of records after duplicates
removed

48 of records 448 of records
screened excluded

16 of full-text

articles assessed —| articles excluded,

6 of full-text ’

for eligibility with reasons

:

11 of studies included in
qualitative synthesis

!

9 of studies included in
quantitative synthesis
(meta-analysis)

Figure 1. Study Flow Diagram
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Two studies on pregnant women (28, 29), three stud-
ies on children (30-32), one study on patients with multi-
ple sclerosis (33), three studies on the elderly (34-36), and
two studies were conducted on adults (37, 38). The partici-
pants’ age differed from one to 65 years. The sample size
of the studies varied from 34 (37) to 184 (32). The follow-
up periods ranged from four to 12 weeks, and the countries
of the selected studies included Iran, Turkey, and the UK.
The outcome measures consisted of subjective outcomes,
including constipation score and stool consistency; the ob-
jective outcome included bowel frequency. The treatments
were slightly different from each other, and the overall fre-
quency of treatment ranged from six to 84 sessions. In
two of the studies, we used oil or cream for foot massage
(30, 31). Instructions were given for foot massage in one
of the studies (32). In two studies, the control group ad-
ministered the same procedure as the intervention group
except that it did not receive foot reflexology (35, 37). The
data collection tool used in the studies by Tovey et al. and
Elbasan et al. was the Modified Constipation Assessment
Scale (MCAS), and the level of constipation improvement
wasreported as mean and standard deviation (31,37). Ghaf-
fari et al. (28), Seyyedrassoli et al. (38), Fakhrzade et al.
(35), Mohammadzadeh Moghadam et al. (36), Sehhatti et
al. (29), Sajadi et al. (33), also described the constipa-
tion score using the Constipation Assessment Scale (CAS)
asmean and standard deviation. Inkaya described the con-
stipation score using the Constipation Severity Instrument
(CSI) (34). Canbulat Sahiner et al. employed a two-part
questionnaire developed by the researchers and reported
the stool number and stool consistency as categorical vari-
ables in number and percentage (30). Gordon applied the
Clayden Constipation Questionnaire for assessing consti-
pation characteristics and the Bristol Stool Scale for evalu-
ating bowel movements and reported the results as mean
and standard deviation (32). In all the studies, the inter-
vention group received foot reflexology treatment. Mean-
while, in one trial, the intervention and control groups
both received a neurodevelopmental treatment program.
In the study of Mohammadzadeh Moghadam et al., Golg-
hand was administered as the comparison group (36). In
one trial, the control group received no treatments (28).
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In one study, there were three study groups; one received
foot reflexology, the other received abdominal massage,
and the third one received no interventions except the rou-
tine care (38). In one trial, nonspecific massage was given
to the control group (35). In another trial, both the inter-
vention and control groups received toilet/diet/motivation
training (30), and in another trial, three groups were as-
sessed: Group 1(routine care), Group 2 (foot massage along
with the routine care), and Group 3 (foot reflexology along
with the routine care) (32).

The results of the study by Elbasan et al. demonstrated
that despite the effectiveness of reflexology in improving
the symptoms of constipation, the difference between the
group receiving reflexology combined with neurodevel-
opmental therapy and the group receiving neurodevelop-
mental therapy alone was not statistically significant (31).
The results of the studies by Ghaffari et al. (28), Sajadi et al.
(33), Sehhatti etal. (29), and Inkaya et al. (34) showed signif-
icant differences in the mean constipation scores after re-
flexology. Seyyedrassoli et al. (38) found that constipation
severity reduced significantly with foot reflexology com-
pared to abdominal massage and routine care from day
three to six after the treatment. Foot reflexology improved
the symptoms of constipation better than abdominal mas-
sage from day three to six after the treatment, but the dif-
ference was not statistically significant. There were critical
differences between foot reflexology and abdominal mas-
sage in comparison with routine care in terms of constipa-
tion symptoms from day three to six after the intervention
(38). According to the results of a study by Fakhrzade et al.,
the difference was significant in the severity of constipa-
tion between the foot reflexology and nonspecific massage
groups (35). Theresults of Tovey’s trial did not show any sig-
nificant differences in constipation improvement between
the foot reflexology and control groups (37). The results of
astudy by Mohammadzadeh Moghadam et al. showed that
the difference between the golghand and foot reflexology
groups was statistically significant in terms of the sever-
ity of constipation and the frequency of bowel movements
(36).

The results of the study by Canbulat Sahiner et al.
showed no significant differences between the foot reflex-
ology and control groups in terms of frequency and con-
sistency of defecation (30). Gordon et al. conducted a
study with three groups, including the control group, the
massage group, and the reflexology group, showing that
bowel movement and total score of constipation and sub-
scales scores including soiling, pain, medicine use, gen-
eral behavior, and health differed significantly between

the groups. In that study, the bowel frequency differed
from baseline in all the groups, but the greatest improve-
ment was observed in the reflexology group. A signifi-
cant difference was observed between the reflexology and
control groups, but there was no significant difference
between massage and control groups. Also, there was a
significant difference between the control and reflexol-
ogy groups in terms of the total score of constipation, al-
though the bowel movements did not differ significantly
(32)(Table 2).

4.3. Methodological Quality

In assessing the methodological quality of the in-
cluded studies, nine studies mentioned the method of
generating allocation sequences (using a table of random
numbers and a computer) (29-36, 38). Only two studies re-
ported allocation concealment (29, 36). Inregarding blind-
ing of participant and personnel, three studies (33, 35, 37)
blinded to allocation of groups by nonspecific massage,
and in terms of blinding of outcome assessor, six studies
(29, 32, 33, 35, 36, 38) had low risk of bias. In three stud-
ies, it was unclear whether or not the outcome assessor was
blinded (28, 30, 31). Five studies (29, 35-38) had a low risk of
bias, one study (34) was unclear, and five studies (28,30-33)
had a high risk of bias for incomplete outcome data (Fig-
ures 2 and 3).

4.4. Result of Meta-Analysis

The pooled SMD showed that the total constipation
score in the foot reflexology group was significantly lower
than the comparison group (routine care or golgand)
(SMD: -0.82; 95% CI: -1.47 to -0.17; P value = 0.0001). Due
to high heterogeneity (I2 = 93%, P value < 0.0001), the
random effect model was used. Based on the comparison
group, the subgroup analysis showed that the total consti-
pation score in the golgand group was significantly lower
than the foot reflexology group. (SMD: 0.67; 95% CI: 0.15 to
1.19; P value = 0.01)However, the total constipation score in
the foot reflexology group was significantly lower than the
routine care group (SMD:-1.0; 95% CI:-1.65 to 0.36; P value =
0.002) (Figure 4).

5. Discussion

5.1. Summary of the Main Results

The analysis of the data from nine studies showed that
foot reflexology was associated with significant improve-
ments in constipation. The quality of the most included
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Figure 2. Risk of Bias Graph: Authors’ Judgmental Summary about Each Risk of Bias Item Presented as Percentages within All Included Studies

studies was not high. The results of the risk of bias assess-
ment in the included studies showed that nine studies of
the eleven studies used the correct method to generate ran-
dom sequence. Only three studies reported the method
used for allocation concealment, and in eight studies, it
was unclear. No participants and personnel were blinded
in70% of the studies. Blinding is a significant stage in clini-
cal trials. Without it, studies may cause an exaggeration in
the estimated effect (39). Although only about 40% of the
studies had no incomplete outcome data, the selective re-
porting bias in 90% of studies was low risk. It is necessary
that the researchers address the issue of missing outcome
data for their systematic reviews so that they could be con-
sidered as a valid source of evidence (40).

5.2. Interpretation of Findings

The findings of this systematic review showed that foot
reflexology improved constipation significantly. Cherni-
ack conducted a narrative review, entitled "The use of com-
plementary and alternative medicine to treat constipation
in the elderly" and included a study on 19 participants re-
ceiving 35-45-min sessions of foot reflexology every week,
in which 11 participants showed improvements in colon
transit time after the intervention (11). Wang et al. and
Hussain et al. performed systematic reviews, including a
single-blind trial on reflexology conducted by Tovey that
evaluated the effectiveness of reflexology on the irritable
bowel syndrome. These systematic reviews demonstrated
that no statistically significant changes were observed be-
tween the reflexology and sham foot massage groups (16,
17).

The primary treatment options (10) for constipation in-
clude non-medical treatments (8). Although certain types
of laxatives have some benefits for constipation symptoms,
they have some side-effects when used for a long time (31-
43). Reflexology is a popular type of CAM and an ancient

Shiraz E-Med ]. 2021; 22(1):e100585.

healing method (44) that is commonly used in clinical
practice and has become increasingly prevalent in various
health care areas (45). Seo et al. (2015) performed a sys-
tematic review of the effect of self-administered foot re-
flexology in people with chronic health conditions and
included three Randomized Controlled Trials (RCTs) and
one before-after study. The results of the studies in-
cluded self-administered foot reflexology in patients with
chronic conditions, such as hyperelevension, urinary in-
continence, or diabetes type 2, and showed insufficient
evidence to determine the treatment effectiveness (46).
Nonetheless, most of the cases claimed that reflexology
was free of side-effects (3). Zeng et al. conducted a sys-
tematic review, entitled "Complementary and Alternative
Medicine in Hospice and Palliative Care" and included 17
studies, two of which evaluated the efficacy of reflexology
inimproving the QoL.In one of the studies, 12 patients were
randomly divided into two groups to receive reflexology or
placebo treatment. The study evaluated constipation and
several other symptoms in both groups, and a short-term
improvement was reported in terms of QoL and constipa-
tion (47).

5.3. Strengths

The strengths of the present study include being
among the first systematic reviews of foot reflexology for
improving constipation symptoms. Previous systematic
studies have reviewed the effects of abdominal massage on
constipation. Also, the present study considered the objec-
tive outcomes in addition to subjective outcomes.

According to the existing literature, foot reflexology is
an appropriate integrative treatment for symptom allevi-
ation in patients with constipation; however, further re-
search is needed to review the style of reflexology applied
using well-designed and high-quality RCTs (48).
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Figure 3. Risk of Bias Summary: Summary of the Authors’ Judgments about Each
Risk of Bias Item Within Included Studies.

5.4. Limitations

The limitations of this systematic review include the
trials using different types of controls depending on what
they consider ‘foot reflexology’ or the control groups of
the studies receiving another type of CAM (such as abdom-
inal massage or nonspecific foot massage). Also, blind-
ing of participants and personnel is difficult due to the
nature of this intervention.. Sham reflexology is one ex-

ample of the methods used to blind the participants on
foot reflexology; however, these methods yield mixed re-
sults due to their uncertain reliability as a placebo. Most
of the measurement tools used in the studies were sub-
jective, though a few studies used objective measurement
tools, such as bowel movement or stool frequency forms.
Although the major English and Persian databases were
searched comprehensively, studies published in other lan-
guages are missing on the subject.

5.5. Implications for Research

We suggest a better-designed, randomized, and con-
trolled clinical trial to compare the effect of foot reflex-
ology on constipation symptoms with other treatments,
such as massage or standard treatments. Randomization,
allocation concealment, and proper blindness of the par-
ticipants, performers, and outcome assessors are essential
for higher-quality trials. Valid tools to measure the out-
comes should also be considered. In the end, it is neces-
sary for all authors to include international standard state-
ments such as the CONSORT statement in reports of their
trial results.

5.6. Conclusion

The present study reviewed the effectiveness of foot re-
flexology in relieving constipation symptoms. The result
of the meta-analysis showed that foot reflexology can ef-
fectively improve constipation symptoms. However, due
to the poor quality of the articles and high heterogeneity,
the findings are inconclusive, so clinical trials with better
designs are recommended.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML)|.
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Figure 4. Forest Plots of Randomized Controlled Studies on Constipation Symptoms Score
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