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I Abstract

Introduction and Objective. Interferential current IFC is one of the common electrotherapeutic modalities used in the
treatment of painful conditions. Patients with musculoskeletal pain seek medical help in order to reduce their pain that
could be achieved using IFC. The current review aims to analyze the recently available information regarding the efficacy
of the IFC in alleviating the pain of musculoskeletal origin.

State of knowledge. IFC, as one of the medium frequency currents, has the advantage of being more comfortable and
deeply penetrating so that it can reach deeper painful tissues. It has been proposed that IFC can relieve pain through
stimulating different body mechanisms, such as the gate mechanism and the release of body opioids. However, the evidence
behind the effectiveness of IFC as a pain-relieving modality for musculoskeletal pain has been poorly studied and still not
conclusive.

Conclusions. This systematic review will summarize the effects of IFC on relieving musculoskeletal pain as reported through
improvement in visual analog scale, numeric pain rating scale, or the McGill pain questionnaire. Through searching multiple
databases and including randomized controlled trials published during the last ten years, the findings of the current
systematic review and meta-analysis will establish the quality of the recently available evidence and demonstrate if there

will be a need for further studies.
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INTRODUCTION

Pain is one of the major complaints described by patients
with musculoskeletal problems. This type of pain originates
from an injury or pathology in the structures related to
the musculoskeletal system, such as the skeletal muscles,
tendons, ligaments, joints, joint capsules, bursae, fascia, and
discs [1, 2]. It demonstrates a high rate of incidence among
adolescents, adults, and elderly subjects [3, 4]. About 53% of
young adults experience this kind of pain at least once in
their lifetime. Moreover, 15% of the population experiences
musculoskeletal pain at least once a week [5]. According to
the World Health Organization (WHO), up to one-third of
the population worldwide live with a painful musculoskeletal
condition [6].

Musculoskeletal pain has been linked to various risk
factors, e.g. aging, gender, degenerative joint diseases,
overwork, bad posture, genetic and psychological factors [7].
Trauma, back pain, and arthritis are the three most common
musculoskeletal conditions reported, and for which health
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care visits to physicians’ offices, emergency departments, and
hospitals occur each year [6]. The presence of such pain may
negatively affect the physical ability, psychological health,
financial status, and lifestyle of the patients. It also places
an obvious economic burden on societies and health care
insurance facilities [8].

The reduction of musculoskeletal pain occupies a central
position among the objectives of most rehabilitation
programmes [9]. In the field of physical therapy,
musculoskeletal pain has been considered as one of the
leading causes for seeking rehabilitation [10]. Local heat [11],
ultrasound [12], transcutaneous electrical nerve stimulation
[13], and interferential current (IFC) [14-16] are among
the commonly used physiotherapeutic modalities for pain
relief. IFC could be described as the application of two
symmetrical but asynchronous medium frequency currents
(1,000-10,000 Hz) to produce a new low-frequency current
(amplitude modulated frequency) at a frequency between
(0-250 Hz).

Being a medium frequency current, IFC meets less skin
resistance, has deep penetration, and demonstrate better
comfort compared tolow-frequency currents [17]. This current
has been widely used in different countries worldwide, such
as Australia [18], the United Kingdom [19, 20] and Pakistan
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[21]. Different mechanisms have been proposed to explain
how IFC could alleviate pain; gate control theory, endogenous
opiates [22], improved circulation, and placebo were among
these mechanisms [23]. Other authors attributed the pain-
relieving ability of the IFC to its amplitude modulated
frequency characteristics [24].

The current level of evidence regarding the effectiveness
of IFC in the treatment of musculoskeletal pain has not been
well studied. Two systematic review, conducted in 2010,
investigated the efficacy of IFC in treating pain. The first
review [25] investigated the efficacy of IFC on muscular pain
and included nine RCTs. This review reported a limitation
in the number of studies that incorporated IFC as a single
treatment, while stating that IFC might be effective if used
in addition to other treatment interventions. The second
review investigated the analgesic effect of IFC on either
the clinical or induced pain [26]. According to the authors
of the second review, the evidence of IFC effectiveness in
pain management isinadequate, and included only nine
randomized trials, eight of which were conducted on
artificially-induced pain.

Recently, there have been an increasing number of studies
addressing IFC as an experimental or control treatment for
painful musculoskeletal conditions [26, 27]. The results of
these studies might help to improve the quality of evidence,
provide a better understanding of the role of IFC in relieving
musculoskeletal pain, and identifying the best parameters
that could achieve this effect [28].

OBJECTIVE

The aim of this review is to assess the efficacy of IFC in
treating pain of musculoskeletal origin.

MATERIALS AND METHOD

The current systematic review protocol was registered on the
PROSPERO registry (CRD42020188225) and will follow the
PRISMA guidelines for reporting systematic reviews and
meta-analyses.

Eligibility criteria. Studies were included if they met the
following criteria: publication date — studies published
between January 2010 - June 2020 were included in the
review.

Study design. The authors included randomized controlled
trials (RCTs) in which the selected sample was randomly
assigned into two or more arms of intervention.

Participants. Studies that included adult subjects (age >
18 years) with painful musculoskeletal problems, such as
degenerative joint diseases, myofascial pain, muscular pain,
discogenic related problems, were included [25].

Interventions and comparators. The intervention of interest
in the current review is IFC. In the included studies, IFC
should be used either as a single treatment compared to a
sham (placebo) control, or applied as a part of the control or
experimental intervention.

Outcomes. Pain intensity was the only outcome of interest.
To be included, the study assessed pain intensity using the
visual analog scale (VAS), numeric pain rating scale (NRS),
orthe McGill pain questionnaire. Studies that investigated
post-intervention effects, with or without any period of
follow-up, were included.

Timing. The outcomewas assessed twice (before and after
intervention) or more. Studies with short-term, intermediate,
or long-term follow-up were included.

Setting. There were no restrictions by type of setting.

Language. Only articles reported in the English language
were included.

Exclusion criteria. Studies that failed to meet all of the
previously mentioned inclusion criteria were excluded from
this review.

Information sources. A systematic search, including several
electronic bibliographic databases (Scopus, CINAHL,
Cochrane Library, Web of Science, Medline, Embase,
and EBSCO), was conducted in the period between 7-12
June 2020. A manual search of the reference lists of the
included RCTs was conducted after the end of screening for
eligibility.

Search strategy. Two authorssearched the electronic databases
for the RCTs published in the English language. The following
keywords were used: interferential; interferential therapy;
interferential current; musculoskeletal pain; electrotherapy;
electroanalgesia; muscle pain; low back pain; shoulder pain;
joint pain; osteoarthritis pain. The search guidelines for each
database were followed. The same authors manually searched
the references list of the included RCTs.

Study records - Data management. The results of the
search process were uploaded to the Rayyan QCRI.org
[29], an Internet-based software programme that facilitates
collaboration among reviewers during the assessment of
studies against the inclusion and exclusion criteria. Before
the formal screening process, a calibration exercise was
undertaken to pilot and refine the screening procedures, and
to familiarize the screening team with the Rayyan software.

The team developed a table using Microsoft Excel 2007
spreadsheet to gather the characteristics of the eligible
studies. These characteristics included the author’s name,
year of publication, the setting, and country of the study,
outcome measures, interventions, sample size, and details of
IFC parameters, in addition to other data. Review manager
software 5.4 (Copenhagen, Denmark: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2008) were used to
manage the data that could be used to conduct the meta-
analysis.

Selection process. Rayyan software was used for assessing
the studies against the inclusion criteria. The total research
findings were refined to remove duplicates, then two
reviewers independently screened the titles and abstracts
of the studies against the inclusion criteria to determine
the potentially eligible articles. When uncertainty occurred
odata was incomplete, the full article was downloaded and
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reviewed. An email was sent to the corresponding author to
obtain any missing data. The reviewers decided whether or
not the article met the inclusion criteria. Any disagreement
as solved by the opinion of a third reviewer. The reasons for
exclusion as recorded. The reviewers ere not blind to the
journal titles, study authors, or institutions.

Data collection process. Using the prepared excel table, the
characteristics of each study were extracted and recorded.
The responsible reviewer attended a workshop about the
clinical appraisal of clinical trials and performed a pilot data
collection process before conducting the main review to be
more familiar with the process.

Methodological quality assessment. Seven common scales
(Delphi List, PEDro, Maastricht, Maastricht-Amsterdam List,
Bizzini, van Tulder, and Jadad) were incorporated to form one
list of items that covered five areas: patient selection, blinding,
intervention, outcomes, and statistics. This incorporated
form was used to overcome the limitations of each individual
scale [30]. This method of quality assessment was performed
in a previous systematic review [25]. Each criterion was
graded on a yes/no basis.

For each item listed on the critical appraisal sheet, a score
of 1 was given when the item was included in the article,
and a score of 0 was given if the item as not included or the
information provided by the authorsas insufficient to make
a clear statement. In cases where the study did not consider
a particular item, the item was marked as ‘not applicable’ on
the critical appraisal sheet.

The scoring for each study was calculated by dividing the
number of items included by the number of applicable items.
Finally, each study was graded as having low, moderate, or
high methodological quality based on how many items from
the critical appraisal were met. The cut-off was determined
as follows: 0-0.40 for low methodological quality, 0.41- 0.70
for moderate methodological quality, and 0.71-1.00 for high
methodological quality [25].

Data Synthesis and Analysis. Studies investigating
similar outcomes and interventions in addition to those
providing clear quantitative data were grouped, evaluated
for heterogeneity, and pooled, if possible. If a grouping of the
outcome data was not applicable, descriptive, and qualitative
summaries were used.

In the present study, a meta-analysis was performed to
quantify the pooled effect of IFC alone or as an additive
treatment on the intensity of the musculoskeletal pain
compared to a placebo, control, or comparison intervention.
Because the pooled effect was based on the results of the VAS,
NRS, or McGill pain questionnaire, the mean difference was
used to quantify the pooled effect. Review Manager software
was used to summarize the effects (pooled mean differences)
and constructed forest plots for all comparisons. For this
analysis, the 95% confidence interval was used, and a chi-
square test for heterogeneity performed.

In the presence of clinical heterogeneity in the study
population or intervention, the Der-Simonian and Laird
random-effects model of pooling was be used based on the
assumption of the presence of inter-study variability to
provide a more conservative estimate of the true effect. If
there was relative homogeneity, a fixed-effects model was
used to pool data. Review Manager Software 5.4 (Cochrane

Collaboration, Oxford, UK) was used to construct this
review. Endnote X7 software was used to manage all the
references.
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