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Aim: We conducted this meta-analysis to evaluate the clinical efficacy and safety of
massage for the treatment of hemodialysis patients with restless leg syndrome (RLS).

Methods: A comprehensive literature search was performed using the PubMed
database, EMBASE database (via OVID), and the Cochrane Library in order to identify
eligible randomized controlled trials (RCTs) published before August 31, 2021. After
extracted essential data and assessed risk of bias of each eligible study, we calculated
the pooled estimate of RLS score and safety after treatment. Statistical analysis was
performed by using Review Manager 5.3.

Results: Five studies involving 369 hemodialysis patients with RLS were analyzed. The
RLS score after treatment [mean difference (MD), —12.01; 95% confidence interval
(Cl), —14.91 to —9.11] and mean difference of RLS score at the beginning and end
of treatment [mean difference (MD), —11.94; 95% confidence interval (Cl), —15.45 to
—8.43] in a massage group was significantly better than that in route care group.
Subgroup analysis suggested that massage with lavender oil also significantly reduced
the RLS score after treatment (MD, —14.22; 95% Cl, —17.81 to —10.63) and mean
difference of RLS score at the beginning and end of treatment (MD, —14.87; 95% Cl,
—18.29 to —11.45) compared with route care. Meanwhile, massage regime significantly
relieved RLS severity compared with route care but did not increase adverse events.

Conclusion: Massage may be a preferred treatment modality for hemodialysis patients
with RLS because it effectively reduces RLS symptoms, relieves RLS severity, and does
not increase the risk of adverse events. However, future study with a larger sample size
is warranted due to the fact that only limited number of eligible studies with small sample
size are enrolled.
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INTRODUCTION

The prevalence of chronic renal failure (CRF) has considerably
increased worldwide, and studies reported a global rate of 10%
(1). Patients often face some health challenges after confirming
the diagnosis of CRE, and several therapeutic and medical
interventions are consequently required (2). Hemodialysis (HD)
is one alternative form of the most common renal replacement
therapies (RRT) for the treatment of CRF (3). Unfortunately,
although HD increased the life expectancy in this patient (4), it
was also associated with a series of ailments (5-7), such as pain,
constipation, muscle cramps, and restless legs syndrome (RLS)
(8,9).

Restless leg syndrome, also known as Willis-Ekbom disease,
is a common neurological and sensorimotor disease (10) which
mostly appear or deteriorate during periods of rest or inactivity
(11). CRF patients receiving HD treatment commonly suffered
from RLS because each HD treatment session required longer
inactivity time (12). Hence, it was also named uremic RLS. Studies
reported that the incidence of RLS is between 6.6 and 70% among
patients undergoing HD (13-15). In addition, RLS was associated
with increased severity of fatigue (16), increased quality of sleep
disorder (17, 18), and poor quality of life (QoL) (7, 19). It is noted
that, currently, RLS has been a top research priority for patients
with CRF (18). Meanwhile, studies also indicated that RLS may
be associated with increased risk of morbidity and mortality
(19-21).

A variety of treatment regimens can be chosen to initially
relieve symptoms of patients currently with RLS (14). Among
available regimes, pharmacological treatments are mainly
selected for cases with severe RLS (22), which, at times, lead to
serious complications (23). Consequently, non-pharmacological
treatments have been increasingly reported to be useful for the
treatment of the syndrome and have fewer unpleasant adverse
events (24). Among existing non-pharmacological treatments,
massage therapy is frequently prescribed for the management of
several complications associated with diseases or treatments (24),
and massage with or without adjuvant plant or herbal essences
has been selected for the treatment of RLS in recent years (25).

Currently, numerous clinical trials (26-30) have been
performed to investigate the therapeutic efficacy of massage
among patients with RLS. However, the results of these studies
were not relatively reliable due to extremely insufficient sample
size. We therefore performed this meta-analysis to further
determine whether massage should be preferentially chosen for
the management of RLS.

MATERIALS AND METHODS
Study Design

This is a meta-analysis of published studies. As a result, we
did not apply for ethical approval and informed consent as
we calculated all pooled results at the basis of published data.
Moreover, our team performed the current meta-analysis under
the methodological framework recommended by the Cochrane
Collaboration network (31), and all pooled results were reported

according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) checklist (32).

Data Resources

We electronically searched PubMed database, EMBASE database
(via OVID), and the Cochrane Library to identify all potentially
eligible randomized controlled trials (RCTs) published before
August 31, 2021. The following essential words were used to
construct the search strategy by introducing the principle of
combining medical subject heading (MeSH) and full-text word:
hemodialysis, restless leg syndrome, and massage. Moreover,
we hand-checked reference lists of eligible studies to add
additional studies (33). We did not impose language restrictions
to limit search results. Search results were double-checked
by two independent reviewers, and any disagreements were
resolved through consulting with a third reviewer. Finally,
we summarized search strategies for all target databases in
Supplementary Table 1.

Selection Criteria

Inclusion Criteria

According to the aim designed in the current meta-analysis, we
developed our selection criteria based on the PICOS acronym
(34) as follows: (a) patients (P): adult hemodialysis patients
were diagnosed with RLS based on the criteria developed and
approved by the International RLS Study Group (IRLSSG) (35);
(b) intervention (I): patients in intervention group were assigned
to receive massage regime regardless of adjuvant regimes; (c)
comparison (C): patients in the control group were assigned to
receive route care; (d) outcomes (O): eligible studies evaluated
clinical efficacy of massage regime compared to route care by
using calculating RLS scores after treatment and mean difference
of RLS scores at the beginning and end of treatment, and
meanwhile evaluated safe of regimes through recording adverse
events; and (e) study design (S): we only considered RCT to meet
our inclusion criteria.

Exclusion Criteria

After designing the inclusion criteria, we also developed the
following exclusion criteria: (a) patient population of the
studies were confirmed to have idiopathic RLS, were consuming
medications to manage RLS signs or medications that worsen
signs, infection, wound or serious complication in feet, and
peripheral neuropathy or vascular problems in lower limbs; (b)
ineligible study design such as observational studies, case reports
or series, narrative literature reviews, and experimental studies;
(c) repeated studies with insufficient data or poor quality; and (d)
conference abstract without adequate information.

Selection of Study

Our team designed the following three steps to select eligible
studies: (a) we firstly imported all captured records into EndNote
software, and then removed duplicate records. Then, (b) we
initially evaluated eligibility of all unique records through
screening title and abstract before (c) we retrieved full-texts of
all unique records remained from the second step for finally
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checking eligibility. We resolved any disagreements through
consulting a third reviewer.

Data Extraction

Two independent reviewers were assigned to extract the
following data from each eligible study: the name and country
of the first author, publication year, sample size, the size of male
patients, mean age, details of massage regimes, outcomes, and
details of risk of bias. Moreover, we contacted the corresponding
author to gain additional data. We calculated the change values
and corresponding SD (standard deviation) using the value with
SD at baseline and different checkpoints based on a correlation
coefficient of 0.5 (36). Any disagreements during this stage were
settled by consulting a third reviewer.

Outcomes of Interest

In this meta-analysis, we investigated RLS score after treatment,
mean difference of RLS score before and after treatment, the
severity of RLS, and safety of massage. Briefly, severity of RLS
was evaluated by using the Restless Legs Syndrome Rating Scale
is a self-rating scale, which was originally developed in English
to evaluate the severity of RLS (37). In this instrument, ten
questions were scored at between zero and four, and a higher
overall score indicated a greater RLS severity (38). Safety was
evaluated by individual study through recording the incidence of
adverse effects.

Assessment of Risk of Bias

Two independent reviewers assessed the risk of bias of each
eligible study using the Cochrane collaboration tool for assessing
risk of bias from the following seven items (39): (a) random
sequence generation, (b) allocation concealment, (c) blinding of
participants and personnel, (d) blinding of outcome assessment,
(e) incomplete outcome data, (f) selective reporting, and (g) other
sources of bias. Depending on the matching level between actual
information and assessment criteria, each of these items was
labeled with low, unclear, and high risk. Any disagreements at this
stage were settled by consulting a third reviewer.

Statistical Analysis

Heterogeneity Examination

Before performing statistical analysis, we examined heterogeneity
across eligible studies. We used the Chi square test (Cochrane Q
statistic) to qualitatively assess presence of heterogeneity or not.
Then, we utilized I? statistic to quantify the level of heterogeneity
(40). It must be noted that we selected a random-effects model to
calculate estimates as substantial variations across studies should
be acknowledged in the real world.

Effect Measures

We used mean difference (MD) and 95% confidence interval
(CI) to express the pooled result of continuous variable (clinical
efficacy), and used risk ratio (RR) with 95% CI to express the
results of dichotomous variables (severity of RLS and adverse
events). We conducted the statistical analysis using Review
Manager 5.3 (The Nordic Cochrane Centre, the Cochrane
Collaboration, Copenhagen).

Subgroup Analysis

Considering the fact that lavender oil has been frequently used
during massage as an aromatherapy regimen, we therefore
separately investigated the therapeutic value of massage with
lavender oil for the treatment of RLS among hemodialysis
patients by using subgroup analysis technique.

Publication Bias Examination
We did not generate funnel plot to examine publication bias as
the number of eligible studies was not more than 10 (41).

RESULTS

Identification of Studies

A total of 32 potentially eligible records were identified through
an electronic search in three targeted databases including
PubMed, EMBASE (via OVID), and the Cochrane library. After
removing 10 duplicate records by using EndNote software, 22
records were retained for eligibility assessment through screening
the title and abstract. Then, we retrieved the full-text of six studies
to further evaluate eligibility after removing 16 ineligible studies.
Finally, a total of five studies (26-30) were judged to be eligible
for our selection criteria after excluding one study due to it
being a conference abstract without sufficient information. We
summarized the process of searching for and selecting eligible
studies in Figure 1.

Characteristics of Eligible Studies

All enrolled studies were performed in Iran. The publication year
of all eligible studies were at between 2005 and 2021. The sample
size of individual study ranged from 55 to 105 with a total sample
size of 369. Three studies (26, 27, 29) designed a group in which
patients were assigned to receive massage with lavender oil, and
another two studies assigned patients to only receive reflexology
(30) or massage with olive oil (28). The treatment duration was
3 weeks in three studies (26, 29, 30) and 4 weeks in two studies
(27, 28). All studies evaluated the clinical efficacy of massage
intervention on RLS based on the Restless Leg Syndrome Scores,
and only one study (28) evaluated safety through recording
adverse events. We summarized the characteristics of all eligible
studies in Table 1.

Risk of Bias

Among enrolled five studies, three studies (26, 28, 30)
appropriately generated random sequence and conducted
allocation concealment, four studies (26-29) blinded
investigators, one study (28) blinded the outcome assessor,
two studies (29, 30) obtained data from all participants who
were randomly assigned into each group, all studies reported
anticipated outcomes, and all studies did not have risk in other
bias sources. However, performance bias was labeled with high
risk because patients could not be blinded due to absence of
sham massage. The overall quality was considered to be of low
level. Details of risk of bias of each study were summarized in
Figure 2.
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Meta-Analysis of RLS Score After

Treatment

All studies reported RLS score after treatment. Summarized
result suggested that massage intervention significantly reduced
the RLS score compared with route care (MD, —12.01; 95%
CI, —1491 to —9.11; p < 0.001; Figure 3), with low to
moderate evidence.

Among enrolled 5 studies, three studies (26, 27, 29) assigned
patients to separately receive massage with lavender oil, and
pooled result suggested that patients were found to have
significantly lower RLS scores after received massage with
lavender oil compared with those patients received route care
(MD, —14.22; 95% CI, —17.81 to —10.63; p < 0.001; Figure 3),
with low to moderate evidence.

Meta-Analysis of Mean Difference of RLS

Scores
We also calculated the mean difference of RLS score at
the beginning and end of treatment to evaluate the efficacy

magnitude of massage intervention. Meta-analysis of massage
intervention suggested that patients in massage group achieved
significantly higher mean differences of RLS scores compared
with patients in the route care group (MD, —11.94; 95% CI,
—15.45 to —8.43; p < 0.001; Figure 4), with low to moderate
evidence. Meanwhile, separate analysis of massage with lavender
oil also suggested a significantly higher mean difference of RLS
scores compared to route care (MD, —14.87; 95% CI, —18.29 to
—11.45; p < 0.001; Figure 4), with low to moderate evidence.

Meta-Analysis of Severity of RLS

Among 5 enrolled studies, only two (28, 30) evaluated
improvement in severity of RLS after treatment. However, only
one study (28) reported the specific number of different levels of
severity, and pooled results suggested that more patients in the
massage intervention group were at a mild to moderate level (RR,
2.17; 95% CI, 1.33 to 3.53; Figure 5). Despite this, more patients
were still at severe to very severe level (RR, 0.24; 95% CI, 0.09
to 0.63; Figure 5), with low evidence. Meanwhile, Shahgholian
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TABLE 1 | Characteristics of included studies (n = 5).

References Country Sample size Mean age, Duration of HD Details of massage intervention Treatment Outcomes
(male) years duration

Hashemi et al. Iran 29 (11) vs 30 57.5vs 56.1 3.78 vs 3.82 massage with 1.5% lavender oil, twice 3 weeks RLSS
(26) (17) a week, 10 minutes per session,

performed 1 hour after starting the

dialysis session.
Shahgholian Iran 30 vs 30 55.45 n.r. reflexology, three times a week for 4 weeks RLSS, SRLS
et al. (30) 30-40 min
Nasiri et al. (28) Iran 27 (12) vs 28 50.6 vs 53.7 n.r. massage with 10 mL olive oil, twice a 3 weeks RISS, SRLS, AEs
(16) week with the total intervention time of
60 min, performed at least 1 h after
starting the dialysis session
Mirbagher Iran 60 (27) vs 30 56.9 vs 56.1 3.67vs3.82  massage with 10-15 mL 1.5% lavender 4 weeks RLSS
Ajorpaz et al. (17) and 2% glycerin oil, three times a week
(27) for 45 min, performed 1 h after starting
the dialysis session

Oshvandi et al. Iran 70 vs 35 51.87 n.r. massage with 1.5% essential oil of 3 weeks RLSS
(29) lavender and sweet orange, three times

a week, each time for half an hour

HD, hemodialysis; RLSS, Restless Leg Syndrome Scores; SRLS, severity of RLS; AEs, adverse events; n.r., not reported.

et al. also found that the severity of RLS significantly improved
immediately after intervention compared with those patients
received route care (p < 0.001) (30).

Qualitative Summary of Safety
Among 5 enrolled studies, only one (28) evaluated the safety
of massage interventions by recording adverse events after

Hashemi 2015
Shahgholian 2016
Nasiri 2019
Ajorpaz 2020
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FIGURE 2 | Risk of bias summary of each eligible study.

intervention. It is noted that none of the patients experienced
any adverse effects connected with the intervention, with low
moderate evidence.

DISCUSSION

As a prevalent neurological disorder that occurs during rest and
inactivity, RLS has been reported at a high incidence among
CRF parties receiving HD treatment (15). It is noted that RLS
can be associated with sleep disturbance and poor quality of life
(42) and that non-pharmacological treatments play an important
role in managing RLS as many pharmacological treatments had
been found to be associated with several adverse events, such as
nausea and exacerbation of symptoms (43, 44). As one of the most
common non-pharmacological treatments, massage therapy has
also been recently used for the management of RLS (24). As far as
we know, this is the first attempt to assess the efficacy and safety
of massage intervention on RLS symptoms and severity among
patients with HD with RLS by using meta-analysis. In this study,
we find that massage with or without adjuvant plant or herbal
products reduce RLS symptoms and relieve RLS severity but does
not increase the incidence of adverse events.

Although the pathophysiology of RLS is less understood (23),
abnormal dopamine nervous system pathways is considered
to play a critical role in causing such a syndrome. This is
because of how it can be relieved by taking a low dosage of
levodopa (18). Massage therapy has a potential of stimulating
the nervous system and transferring sensory stimuli to the
brain by accelerating secretion of dopamine (30, 45). In our
meta-analysis, it was seen that RLS symptoms and severity
decreased in all enrolled studies (26-30). Meanwhile, our pooled
results also consistently indicated that massage intervention
effectively reduced the RLS score, with a significantly higher
efficacy magnitude compared with route care. Meanwhile, these
therapies are recommended due to their minimal adverse effects.

Frontiers in Psychiatry | www.frontiersin.org

April 2022 | Volume 13 | Article 843263


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Xia et al.

Massage Effectively Relieves RLS

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random. 95% Cl

Mean Difference
IV, Random, 95% Cl

Risk of Bias
ABCDEFG

1.1.1 massage

Ajorpaz 2020 10.93 5.23 60 23.91 4.28 30 21.4% -12.98[-15.00, -10.96] i
Hashemi 2015 1241 549 29 23.23 452 30 20.1% -10.82[-13.39, -8.25] e
Nasiri 2019 1477 5.9 27 20.78 554 28 19.0% -6.01[-9.04, -2.98] _
Oshvandi 2021 712 35 70 2122 65 35 20.8% -14.10[-16.40,-11.80] 53
Shahgholian 2016 125 6.3 30 28.43 598 30 18.8% -15.93[-19.04,-12.82] -
Subtotal (95% Cl) 216 153 100.0% -12.01 [-14.91, -9.11] <>
Heterogeneity: Tau? = 9.19; Chi? = 25.87, df = 4 (P < 0.0001); I? = 85%

Test for overall effect: Z = 8.11 (P < 0.00001)

1.1.2 massage with lavender oil only

Ajorpaz 2020 954 464 31 2391 4.28 30 33.9% -14.37[-16.61,-12.13] -
Hashemi 2015 1241 549 29 23.23 452 30 32.6% -10.82[-13.39, -8.25] -
Oshvandi 2021 385 28 35 2122 65 35 33.5% -17.37[-19.71,-15.03] -
Subtotal (95% Cl) 95 95 100.0% -14.22[-17.81, -10.63] >
Heterogeneity: Tau? = 8.57; Chi? = 13.61, df = 2 (P = 0.001); I = 85%

Test for overall effect: Z = 7.77 (P < 0.00001)

-20 -10 0 10 20
i i Favours [experimental] Favours [control]
Test for subgroup differences: Chi? = 0.88, df = 1 (P = 0.35), I = 0%
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

FIGURE 3 | Meta-analysis of International Restless Leg Syndrome Scores (RLSS) after treatment.

20 0 0 10 20
Favours [experimental] Favours [control
Test for subgroup differences: Chiz = 1.37, df = 1 (P = 0.24), I = 27.2% [exp ! { !

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

FIGURE 4 | Meta-analysis of mean difference of RLSS at the beginning and end of treatment.

Experimental Control Mean Difference Mean Difference Risk of Bias
re n D M D Total igh IV, Ran y IV, R % Cl ABCDEFG
1.2.1 massage
Ajorpaz 2020 -12.3 6.01 60 1.01 041 30 21.9% -13.31[-14.83,-11.79] - G
Hashemi 2015 -10 685 29 033 445 30 19.7% -10.33[-13.29,-7.37] - ®
Nasiri 2019 -7.85 594 27 -3.39 6.08 28 19.3% -4.46 [-7.64, -1.28] -
Oshvandi 2021 -14.39 552 35 0.82 6.63 35 19.8% -15.21[-18.07,-12.35] - [ X
Shahgholian 2016 -145 6.25 30 1.63 6.15 30 19.3% -16.13[-19.27,-12.99] —= ®
Subtotal (95% Cl) 181 153 100.0% -11.94 [-15.45, -8.43] >
Heterogeneity: Tau? = 14.05; Chi? = 36.36, df = 4 (P < 0.00001); I> = 89%
Test for overall effect: Z = 6.66 (P < 0.00001)
1.2.2 massage with lavender oil only
Ajorpaz 2020 -1455 0.7 31 1.01 0.1 30 39.0% -15.56[-15.81,-15.31] L
Hashemi 2015 -10 6.85 29 0.33 445 30 30.3% -10.33[-13.29,-7.37] -
Oshvandi 2021 -17.66 5.53 35 0.82 6.63 35 30.7% -18.48[-21.34,-15.62] -
Subtotal (95% Cl) 95 95 100.0% -14.87 [-18.29, -11.45] <>
Heterogeneity: Tau? = 7.79; Chi? = 16.00, df = 2 (P = 0.0003); I> = 87%
Test for overall effect: Z = 8.52 (P < 0.00001)

Our meta-analysis only enrolled one study which reported the
incidence of adverse events after intervention, and no patient was
found to have any adverse events (28).

Moreover, in the current meta-analysis, we also separately
investigated the therapeutic efficacy of massage with lavender oil

for the management of RLS. Lavender essences are known to
have several advantages, such as analgesic and anti-depressant
effects (46). Studies also found that lavender essences were also
helpful in accelerating wound healing and promoting blood
circulation (47). Additionally, lavender essences were shown to
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Experimental Control

A0 lele J = N Otd
1.3.1 mild to moderate
Nasiri 2019 23 27 11 28

1.3.3 severe to very severe
Nasiri 2019 4 27 17 28

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

FIGURE 5 | The incidence of different levels of severity after treatment.

Risk Ratio

2.17[1.33, 3.53]

0.24 [0.09, 0.63]

Risk Ratio Risk of Bias
—+ 0000066
—t 0200066
001 0.1 1 10 100

Favours [experimental] Favours [control]

enhance immunity and relieve muscle aches (27). Our pooled
results also suggested that massage with lavender oil effectively
improves RLS symptoms and decreases RLS severity because of
significantly lower reported RLS scores after intervention, which
was consistent with results of three enrolled studies (26, 27, 29).

Although our meta-analysis generates more reliable and
robust findings through accumulating more sample size for
increasing the statistical power, some limitations must be
further interpreted. First, although we enrolled five eligible
studies for data analysis, the sample group of individual study
is small. Therefore, their results do not constitute sufficient
evidence. Second, treatment duration varied among included
studies. In addition, we cannot perform subgroup analysis
to investigate the impact of different treatment durations
on clinical outcomes due to limited number of eligible
studies. Third, all eligible studies were performed in Iran.
Thus, our findings should be cautiously interpreted in other
clinical and cultural settings. Hence, we suggest exploring
the efficacy and safety of massage for the treatment of RLS
in other settings. Fourth, the formal protocol of this meta-
analysis was not registered in a public website. However,
we strictly performed it according to the recommendations
proposed by the Cochrane Collaboration and reported the
results in accordance with PRISMA statement. Fifth, routine
interventions of all eligible studies were not clearly described.
Therefore, variations of controls may introduce bias. Sixth,
although eligible studies used the Restless Legs Syndrome
Rating Scale to evaluate the RLS severity, minimally important
difference (MID) of this scale was not available, possibly
decreasing the accuracy of the measurement of RLS severity.
Seventh, we conducted subgroup analysis based on massage
protocols to determine whether statistical heterogeneity could
be decreased or eliminated. However, substantial heterogeneity
was kept for subgroup analyses. Therefore, we must acknowledge
that our findings may be negatively influenced by other
potential bias sources.

CONCLUSION

In the current meta-analysis of 5 RCTs, we found that massage
intervention utilized for the treatment of RLS effectively reduces
RLS symptoms, relieves RLS severity, and does not increase the
risk of adverse events. However, all studies we have enrolled are
RCTs with small sample size. Therefore, we suggested to further
establish our findings through performing future studies with
larger sample size.
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