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Abstract Objective: To summarize the level of knowledge regarding the effects of microcurrent
therapy (MCT) on musculoskeletal pain in adults.
Data Sources: The PubMed, Physiotherapy Evidence Database, Cumulative Index to Nursing Allied
Health Literature, Cochrane Central Register of Controlled Trials, and Igaku Chuo Zasshi data-
base were searched from the time of their inception to December 2020.
Study Selection: Randomized controlled trials (RCTs) investigating the effects of MCT on muscu-
loskeletal pain were included. Additionally, non-RCTs were included to assess the adverse
events.
Data Extraction: The primary outcomes were pain and adverse events related to MCT. To assess
the reproducibility of MCT, we evaluated the completeness of treatment description using the
Template for Intervention Description and Replication (TIDieR) checklist. We also assessed the
quality of evidence using the Grading of Recommendations Assessment, Development, and Evalu-
ation (GRADE).
Data Synthesis: A comprehensive assessment of 4 RCTs and 5 non-RCTs that met the inclusion cri-
teria revealed that MCTsignificantly improved shoulder pain (1 study, 40 patients) and knee pain
(1 study, 52 patients) compared with sham MCTwithout any severe adverse events. MCT has clini-
cally significant benefits for knee pain. This study also revealed a clinically significant placebo
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response in treating knee pain. This evidence highlights the substantial effect of placebo
response in clinical care. These treatment effects on knee pain are further supported by the
high quality of evidence in GRADE with high reproducibility in TIDieR.
Conclusions: The findings of this meta-analysis highlight the effect of placebo response in treat-
ing knee pain. MCT is a potential, core nonpharmacologic treatment option in clinical care with
minimal adverse events and should be further investigated. This study proposes a framework for
the future investigation of the effect of MCTon musculoskeletal pain to enhance the study qual-
ity and reproducibility.
© 2021 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Musculoskeletal pain is the most common cause of disability
worldwide.1 Although treatment options in primary care
comprise both nonpharmacologic and pharmacologic treat-
ments, the latter, which includes nonsteroidal anti-inflam-
matory drugs (NSAIDs), have significant gastrointestinal
adverse effects.2 This led physicians to consider nonpharma-
cologic treatments such as self-management and exercise as
the first-line treatment option.3 However, the effects of the
currently available nonpharmacologic treatment are far
from adequate.4 Hence, there is an urgent need to improve
the quality of care for musculoskeletal pain.4

Microcurrent therapy (MCT) is a new Food and Drug
Administration−approved electrotherapy for treating mus-
culoskeletal pain, with a 510K certificate. MCT delivers small
electric currents of <1 mA across the skin without activation
of muscle contractions and noticeable sensations, and its
potential mechanism is different from that of conventional
transcutaneous electrical nerve stimulation.5 To our knowl-
edge, to date, no systematic review has evaluated the risks
and benefits of MCT in treating musculoskeletal pain; there-
fore, summarizing a comprehensive picture of MCT is a nec-
essary step toward establishing effective musculoskeletal
pain management in primary care.

In previous clinical trials, MCTwas only considered effec-
tive when its effect was superior to the sham treatment-
induced placebo response. Nevertheless, in patient care,
treatment is unavoidably delivered with placebo response.
Given that the beneficial effects of the placebo effect are
often clinically significant, especially in chronic pain,6

assessing the overall treatment effect that includes placebo
response is important in optimizing patient care.

With this in mind, the goal of this study was to summarize
the level of knowledge regarding the effects of MCT in
patients with musculoskeletal pain. Specifically, this system-
atic review summarized the knowledge from randomized
controlled trials (RCTs) regarding synthesized placebo and
the true therapeutic effects of MCTon musculoskeletal pain.
We then calculated the overall treatment effect as a sum-
mation of the placebo response and true therapeutic effect.
Lastly, to evaluate the risk-benefit balance, we summarized
the adverse events associated with MCT from both RCTs and
non-RCTs.
Methods

This study was conducted according to the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
statement,7 Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Protocols,8 Meta-analysis of
Observational Studies in Epidemiology checklist,9 and
Cochrane Handbook for Systematic Reviews of Interven-
tions10 (supplemental appendix S1 and S2, available online
only at http://www.archives-pmr.org/).

Terminology

We separated the placebo responses from placebo effects,
as suggested by Kirsch.11 Placebo response is defined as
improvement observed with a sham intervention, whereas
placebo effect is defined as the difference in responses
between the no treatment and sham treatment groups. In
this review, musculoskeletal pain was divided into 3 catego-
ries based on the duration of pain experience: acute (pain
that persisted for less than 3 months), subacute (a subset of
acute pain that has been present for at least 6 weeks but
less than 3 months), and chronic (pain that has persisted for
more than 3 months).12

Eligibility criteria

This review included original articles that investigated the
effects of MCT interventions on musculoskeletal pain.
Articles meeting the following criteria were included: (1)
published as an original article in a peer-reviewed journal;
(2) written in English or Japanese; (3) included adults with
musculoskeletal pain; (4) had a treatment strategy that
included MCT; and (5) reported pain and/or discomfort level
as outcomes. Articles meeting the following criteria were
excluded: (1) included patients with a history of surgery and
(2) included treatment arms involving other interventions
(eg, exercise) in addition to MCT. There were no restrictions
on the study period and follow-up duration. In this review,
safety outcomes were summarized by reviewing both RCTs
and non-RCTs; however, therapeutic effects were summa-
rized by reviewing only RCTs to report the true treatment
effects of MCT compared with those of sham MCT. RCTs
including sham MCTas the control arm were included.

Literature search and study selection

The PubMed, Physiotherapy Evidence Database, Cumulative
Index to Nursing and Allied Health Literature, Cochrane Cen-
tral Register of Controlled Trials, and Igaku Chuo Zasshi data-
bases were searched. PubMed searches used combined key
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terms, including “Microcurrent,” “Microamperage,” “Low-
intensity direct current,” and “Pain” by combining Medical
Subject Headings and non−Medical Subject Headings terms.
For each electronic database, we searched articles from the
time of database inception to December 2020. Google
Scholar was also used as a complementary search engine.
The reference lists of relevant systematic reviews13 were
manually searched. Furthermore, a citation search of the
original articles included in this review was performed using
the Web of Science.

A single reviewer (H.I.), who is a content and statistical
expert, assessed the eligibility of the studies in accordance
with the Cochrane Handbook.10 The reviewer first screened
the titles and abstracts and then the full text of each article
that met the eligibility criteria. If multiple studies described
the same trial, all studies were considered.
Data extraction

The same reviewer collected data, including information on
author names, years, country, study design, study popula-
tion, demographic characteristics, MCT conditions (adminis-
trator, device name, electrode placement, pulse frequency,
pulse duration, current intensity, treatment time), fre-
quency and duration of MCT, follow-up duration, and out-
come measurements using standardized data forms. When
an article reported outcomes using multiple pain scales, we
used only the scales with the highest rank on the pain out-
come hierarchy. Among the scales, the global knee pain
score (visual analog scale or Likert scale score) was the high-
est hierarchy. To standardize the pain outcomes measured
across the studies, all pain scales were converted to a scale
of 0-100 points (higher values indicated severe pain), as in a
previous meta-analysis.14 This had 2 advantages: an intuitive
and easily interpretable mean difference across different
studies and the consideration of the concept of minimum
clinically important difference (MCID) in the global knee
pain score. We contacted the authors when there were miss-
ing or unclear data. If there was no response from the
authors, missing data were calculated from the available
data (eg, figures), if possible. For studies with multiple eval-
uation points, the outcome data from the last available eval-
uation point were used.15
Synthesis of results

Mean differences (postsham MCT vs post MCT and presham
MCT vs postsham MCT) and 95% confidence intervals for each
outcome were calculated using Review Manager version
5.3.16,a The prediction interval and study heterogeneity for
each outcome variable were not calculated because of the
small sample size; P values <.05 were considered statisti-
cally significant. To interpret the effect size in a clinical con-
text, the mean difference for each outcome was compared
with the MCID after administration of NSAIDs (ie, 19.9-mm
improvement in the global knee pain score, 0-100mm).17

The placebo response (presham MCT vs postsham MCT) and
true treatment effect (postsham MCT vs post MCT) were cal-
culated separately. The overall treatment effect was calcu-
lated by the summation of the placebo response and true
treatment effect. The proportion attributable to placebo
response was calculated using the ratio of the mean differ-
ence between the placebo response and overall treatment
effect. These calculations are based on the assumption that
the overall treatment effects can be divided into placebo
response and true therapeutic effect, as done in previous
systematic reviews.18,19

Adverse events in patients treated with MCTwere evalu-
ated in each study. Adverse events were considered “seri-
ous” if the MCT resulted in any of the following outcomes:
death, life-threatening complications, hospitalization, or
substantial disruption of normal life function.
Overall quality of evidence

The Cochrane Risk of Bias Tool version 2.0 was used to assess
the risk of bias.20 It includes bias assessment in the following
5 domains: (1) randomization process, (2) deviations from
intended interventions, (3) missing outcome data, (4) mea-
surement of the outcome, and (5) selection of the reported
result. The grade for each domain was determined as “low
risk of bias,” “some concerns,” or “high risk of bias.” Each
study was then given an overall grade from the above grades
based on the Cochrane guideline documents.20 A single
reviewer (H.I.) assessed the risk of bias for RCTs only.

To evaluate the quality of evidence, we used the Grading
of Recommendations Assessment, Development and Evalua-
tion (GRADE) approach.21 The same reviewer graded the
quality of evidence for each outcome based on the 5
domains: risk of bias, inconsistency, indirectness, impreci-
sion, and publication bias. Evidence quality was downgraded
if (1) the overall risk of bias was “some concerns” or “high
risk of bias” (risk of bias domain) or (2) the sample size was
inadequate, defined as optimal information size and wide
95% confidence interval that included 0 (imprecision
domain). Optimal information size was calculated using
Power and Sample Size program version 3.1.22,b The domain
of indirectness was not downgraded because all studies
included adults with musculoskeletal pain. In addition, this
systematic review did not consider the domains of inconsis-
tency and publication bias because there were limited stud-
ies (ie, 1 study in each outcome for meta-analysis).

To assess the reproducibility of MCT, we evaluated the
completeness of the treatment description using the Tem-
plate for Intervention Description and Replication (TIDieR)
checklist,23 which was slightly modified (item 8: when and
how much) in accordance with that used in the study by Bar-
tholdy et al.24 This scoring system included the 12 items, as
shown in table 1. All items were scored “yes” when they ful-
filled the criterion (complete) and “no” when they did not
(noncomplete). The same reviewer assessed all items. Only
published information, including supplemental materials
and reference lists, was used for scoring.
Results

The electronic databases identified a total of 226 articles, of
which 9 articles met the inclusion criteria for this systematic
review25-33 (fig 1). These studies included patients with
chronic neck pain, chronic low back pain (LBP), knee pain,
tennis elbow, and subacromial impingement-induced



Table 1 Brief description of the TIDieR items that were used to assess intervention reporting (adapted from Bartholdy et al24)

Item No. Item Name Item Description

1 Brief name Provides the name or a phrase that describes the intervention
2 Why Describes any rationale, theory, or goal of the elements essential to the intervention
3 What: materials Describes any physical or informational materials provided to participants or used in the

intervention delivery or in training of intervention providers
Provide information on where the materials can be accessed (for example, online
appendix, URL)

4 What: procedures Describes each of the procedures, activities, and/or processes used in the intervention,
including any enabling or support activities

5 Provider Describes the intervention provider and their expertise, background, and any specific
training given

6 How Describe the modes of delivery (such as face to face or by some other mechanism, such as
internet or telephone) of the intervention and whether it was provided individually or in
a group

7 Where Describes the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features

8 When and how much Describes the dose/scheduling of the intervention including the following 4 subitems. This
item is only complete if all 4 subitems are complete reported.

a. Intensity The intensity of the intervention
b. Frequency The frequency of the intervention sessions
c. Session time The duration of each individual intervention session
d. Overall duration The overall duration of the intervention

9 Tailoring Describes the what, why, when, and how of intervention titration, personalization, or
progression

10 Modifications Describes any modifications to the intervention during the course of the study
11 How well: planned Describes strategies used to maintain or improve fidelity (how and by whom)
12 How well: actual Describes the extent to which the intervention was delivered as planned (if adherence or

fidelity as assessed)
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shoulder pain (fig 2). Of the 9 studies, 4 (40.0%) were RCTs in
which MCT was used to treat adults with subacromial
impingement-induced shoulder pain (n=1), chronic LBP
(n=1), and knee pain (n=2) (see fig 2). Notably, only 1 study
used MCT as a self-management technique.29 The trial dura-
tion was 6 weeks for shoulder pain, 10 weeks for LBP, and 3-
4 weeks for knee pain. The placebo response in 1 RCT treat-
ing knee pain was not calculated because of a lack of numer-
ical data on the global knee pain scale score.32 Table 2
(RCTs) and table 3 (non-RCTs) summarize the participants’
characteristics. Supplemental appendix S3 (available online
only at http://www.archives-pmr.org/) provides detailed
information about the study characteristics.

Sham MCT induces clinically significant placebo
responses in adults with subacute to chronic knee
pain

First, we summarized the currently available evidence on
placebo response that has not been assessed in previous clin-
ical trials. Sham MCT did not significantly improve chronic
LBP28 and subacromial impingement-induced shoulder
pain26 (fig 3), but it significantly improved subacute to
chronic knee pain29 (see fig 3). Notably, the pain relief effect
on knee pain was close to an MCID of 19.9 mm, indicating
clinically significant improvement in the global knee pain
score.17 These findings suggest that placebo response may
be joint- or disease-dependent and that sham MCT may elicit
a clinically beneficial response in subacute to chronic knee
pain.

MCTadds clinically significant benefits in sham MCT-
induced subacute to chronic knee pain relief

We sought to determine whether MCT has a higher pain-
reducing effect than the sham treatment. Meta-analysis
revealed that MCT did not improve chronic LBP28 (fig 4). How-
ever, MCT significantly improved subacromial impingement-
induced shoulder pain26 and subacute to chronic knee pain29

compared with sham MCT (see fig 4). Most notably, the pain-
reducing effect of MCT on knee pain reached the MCID. The
beneficial effect of MCT on knee pain is further supported by
another RCT showing that MCT significantly improved evening
pain in patients with symptomatic mild to moderate knee
osteoarthritis, regardless of the current intensity.32

To account for placebo response in MCT treatment
effects, we calculated the overall treatment effects (pla-
cebo response plus true treatment effect) for each treat-
ment. As expected, the mean MCT treatment effect for
subacute to chronic knee pain was 29.6 mm, which was
above the MCID. However, the overall treatment effects of
MCT for shoulder pain (12.5mm) and chronic LBP (1.9mm)
did not reach the MCID. Notably, placebo response
accounted for 57% of the overall treatment effect on knee
pain, which was higher than that for shoulder pain (36%) and
LBP (0%).

http://www.archives-pmr.org/


Fig 1 Flow diagram of the review. Abbreviations: CENTRAL, Cochrane Central Register of Controlled Trials; CINAHL, Cumulative
Index to Nursing and Allied Health; PEDro, Physiotherapy Evidence Database.
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MCT for subacute to chronic knee pain has high
quality of evidence with high reproducibility

To evaluate the quality of evidence for the treatment
effects, we used the GRADE assessment.34 The quality of evi-
dence for shoulder pain and LBP was downgraded because
(1) the potential risk of bias was judged to be “some
concerns” (supplemental appendix S4, available online only
at http://www.archives-pmr.org/) and/or (2) the sample
size was lower than the optimal information size. However,
no downgrading was done for subacute to chronic knee pain,
and the level of evidence was judged to be high.

Treatment needs to have high reproducibility for better
translation from clinical trials to bedside care. Therefore,

http://www.archives-pmr.org/


Fig 2 Graphic summary of microcurrent therapy targeted pain identified in 4 randomized controlled trials and 5 nonrandomized
controlled trials.

Table 2 Study characteristics of randomized controlled trials

Author (Country) Participants Sham Microcurrent Therapy Microcurrent Therapy

N Age (y) BMI %Women N Age (y) BMI %Women

Atya26 (Egypt) With subacromial
impingement

21 49.1 30.5 57.1 19 48.8 33.3 47.4

Koopman et al28 (Netherlands) With LBP 5 52.0 27.6 40.0 5 49.0 28.0 80.0
Lawson et al29 (US) With knee pain 26 40.4 26.3 67.3* 26 44.3 30.7 67.3*
Ranker et al32 (Germany) With KOA 12 69.9 - 91.7 14y

13z
70.1y

74.1z
- 64.3y

61.5z

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); KOA, knee osteoarthritis; US,
United States.

* Averaged value of all participants.
y High-intensity microcurrent.
z Low-intensity microcurrent.

Table 3 Study characteristics of nonrandomized controlled trials

Author (Country) Participants Condition Intervention N Age (y) BMI %Women

Armstrong et al25 (UK) With LBP E MCT 34 46.0 - 70.6
Chevalier et al27 (UK) With LBP E MPS 68 47.0 - 73.5
Lerner & Kirsch30 (US) With LBP C

E
Sham MCT
MCT

40* 38.3* - 50.0*

Poltawski et al31 (UK) With tennis elbow E1y

E2y

E3y

E4y

MCT
MCT
MCT
MCT

61* 53.0* - 47.5*

Wong et al33 (Hong Kong) With chondromalacia patella E MPS 1 35.0 23.0 0

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); C, control; E, experimental;
MPS, microcurrent point stimulation; UK, United Kingdom; US, United States.

* Averaged value of all participants.
y Different microcurrent device (Elexoma [E1 and E2], WeWo [E3], Tendonworks [E4]) and different current intensity (E1 and E2) were

used.
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Fig 3 Placebo response after sham microcurrent therapy in shoulder pain, low back pain, and knee pain. The green diamonds rep-
resent the pooled effect sizes. The vertical solid line at 0 represents no difference. The black vertical dashed line represents the
average effect size. The red vertical dashed line represents the minimum clinically important difference after administration of non-
steroidal anti-inflammatory drugs (ie, 19.9-mm improvement in the global knee pain score, 0-100mm). Abbreviations: CI, confidence
interval; MD, mean difference.

Fig 4 Pain-reducing effect of microcurrent therapy on shoulder pain, low back pain, and knee pain. The green diamonds represent
the pooled effect sizes. The vertical solid line at 0 represents no difference. The black vertical dashed line represents the average
effect size. The red vertical dashed line represents the minimum clinically important difference after administration of nonsteroidal
anti-inflammatory drugs (ie, 19.9-mm improvement in the global knee pain score, 0-100mm). Abbreviations: CI, confidence interval;
MD, mean difference.
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we further evaluated the reproducibility of MCT using the
TIDieR checklist23 (supplemental appendix S5, available
online only at http://www.archives-pmr.org/). Notably,
studies on MCT for knee pain have almost completely
described the essential information needed for reproducible
treatment. Thus, there is high quality of evidence with high
reproducibility for MCT for knee pain (table 4).

MCT has no severe adverse effect

To provide a comprehensive picture of MCT-related adverse
effects, we summarized adverse events from 9 RCTs and
non-RCTs (281 patients in total). Only 1 patient (0.4%) in a
non-RCT dropped out because of tingling in the feet the
night after the first MCT treatment session.31 No serious
adverse events requiring medical treatment have been
reported to date.
Discussion

This meta-analysis summarizes the current evidence on the
effect of MCT on musculoskeletal pain. A comprehensive
assessment of 4 RCTs and 5 non-RCTs revealed that MCT sig-
nificantly improved shoulder pain (1 study, 40 patients,
“moderate” quality of evidence) and knee pain (1 study, 52
patients, “high” quality of evidence) compared with sham
MCT, without any severe adverse events (fig 5). By assessing
the placebo response in addition to the true treatment
effects, this study also revealed that patients with subacute
to chronic knee pain displayed the largest and a clinically
significant placebo response. This evidence highlights the
substantial effect of placebo response in treating patients
with musculoskeletal pain. These treatment effects on knee
pain are further supported by the high reproducibility of the
treatment. Although small studies with varying levels of
treatment approaches had limitations in providing a strong
conclusion, this systematic review serves as a framework for
future high-quality clinical trials.

MCTas a potential and promising self-management
option for subacute to chronic knee pain

The benefit of the treatment results based on the true treat-
ment effect and placebo response depends in the context in
which the treatment is delivered.35 These placebo effects are
Table 4 Summary of findings comparing the effects of microcurre

Outcome Sample Size (Studies)

Shoulder pain Follow-up: 6 wk n=40 (1 £ RCT)
Low back pain Follow-up: 10 wk n=10 (1 £ RCT)
Knee pain Follow-up: 4 wk n=52 (1 £ RCT)

Abbreviation: CI, confidence interval.
* Downgraded for risk of bias (overall grade of “some concerns”).
y Downgraded for imprecision (sample size is smaller than the optima
often clinically significant, especially in chronic painful condi-
tions, including musculoskeletal pain. Although overall treat-
ment effects including placebo response are important in
patient care, placebo response has not been assessed in previ-
ous clinical trials. Here, we have summarized the current evi-
dence on the effect of MCT on musculoskeletal pain while
considering placebo response. Placebo response accounted for
57% of the overall treatment effect on knee pain, which gener-
ally supports the findings of previous studies that showed that
placebo response accounted for 60% of the overall treatment
effects in other diseases.36 Furthermore, placebo response fur-
ther enhanced the effect of MCTon knee pain, with a clinically
significant difference. This evidence further reinforces the
importance of considering placebo response when interpreting
clinical trial data and translating it to patient care.

High quality of evidence and reproducibility are essential
factors in incorporating evidence from clinical trials to
patient care. We found that MCT treatment for knee pain
has a “high” quality of evidence according to the GRADE
approach with high reproducibility. These results indicate
that the treatment effect for knee pain has less bias, and
clinicians can easily reproduce MCT treatment. Because MCT
for knee pain was used as a self-management technique,29

the findings of this study support an effective and promising
self-management program for subacute to chronic knee pain
at home. Because there are only few adverse events associ-
ated with MCT, our findings suggest that MCT may be a core
treatment option, especially for patients who cannot use
NSAIDs because of the associated gastrointestinal problems.2
Implications for future research

This meta-analysis provides an opportunity for further
improvement in the methodological rigor and serves as a
foundation for additional clinical trials. Additional high-
quality clinical trials for shoulder pain and LBP are needed,
given that these are common chronic conditions leading to
disability, but the quality of evidence and sample size are
far from adequate. Evaluating the treatment effects on pain
from multiple sites is particularly important in the context
of primary care because the general population and individ-
uals accessing primary care often display musculoskeletal
pain that coexists in multiple regions of the body.37,38

An enhanced understanding of the mechanism of MCT is
also imperative for establishing MCT as a promising treat-
ment option. Currently, MCT is known to enhance adenosine
nt therapy and sham microcurrent therapy

Treatment Effect (95% CI) Level of Evidence
(GRADE)

�8.0 (�14.7 to �1.33) mm Moderate*
�1.9 (�19.6 to 15.8) mm Low*,y

�12.7 (�24.2 to �1.2) mm High

l information size; n=890).

http://www.archives-pmr.org/


Fig 5 Graphic abstract showing the risk-benefit balance of microcurrent therapy on musculoskeletal pain. Of the 281 participants,
only 1 patient (0.4%) reported a minor adverse event. When we consider the placebo response, MCT significantly improved subacute
to chronic knee pain over the minimum clinically important difference after administration of nonsteroidal anti-inflammatory drugs,
as indicated by the black vertical dashed line. The placebo response accounts for 57% of the overall treatment effects for subacute
to chronic knee pain, suggesting a substantial effect of placebo response in patient care. Thus, these findings indicate that the clini-
cal benefits of MCT may outweigh its harmful effects in people with subacute to chronic knee pain.
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triphosphate synthesis, amino acid transportation, and pro-
tein synthesis and inhibit the inflammatory response in an
experimental skin model.5,39,40 This knowledge indicates
that MCT may also be beneficial for the treatment of acute
pain because of its anti-inflammatory effects. Nevertheless,
the clinical trials included in this meta-analysis focused on
subacute to chronic pain conditions. This knowledge gap
should be considered in future studies.

Study limitations

The review processes were performed by a single reviewer,
possibly yielding more errors than the preferred method of
independent review by 2 reviewers.10 However, to overcome
this issue, the reviewer performed full-text screening twice
and additionally searched the references of the original
articles. In addition, this review did not include studies com-
paring MCT with other treatment approaches. Therefore,
this study cannot address whether MCT is more effective
than other nonpharmacologic therapeutics. Finally, the
small number of included studies limited our analyses. The
placebo response and true treatment effect were calculated
from 1 study for each outcome. We cannot address gener-
alizability, and the MCT treatment effect may be specific to
the patients included in each study.

This study has several strengths: (1) only RCTs with sham
MCT control were included for effectiveness analysis; (2)
observational studies were also included for risk analysis; and
(3) replicability was examined using the TIDieR checklist.
Conclusions

This systematic review demonstrated that MCT significantly
improved shoulder and knee pain compared with sham MCT,
without any severe adverse events. Considering the placebo
response, MCT has clinically significant benefits in the treat-
ment of knee pain with self-management, but further inves-
tigation is needed to explore its other possible applications,
such as for the treatment of shoulder pain and LBP. This
study proposes a framework for future investigations on the
effects of MCT on musculoskeletal pain. Continuous efforts
considering placebo response in high-quality clinical trials
could help enhance the translation of MCT from clinical tri-
als to patient care.
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