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What Is Known

• Previous systematic reviews showed that interferential
current (IFC) as concomitant treatment is more effec-
tive in pain reduction than control at discharge and to
placebo after 3-mo follow-up. Interferential current
alone is not superior compared with placebo or other
therapy at follow-up or discharge. However, the pre-
vious systematic reviews were conducted approxi-
mately 10 yrs ago.

What Is New

• Current study showed that IFC alone is superior to
placebo. However, it was not better than IFC when
added to standard treatment compared with placebo
plus standard treatment or only standard treatment.
Moreover, IFC alone was not superior to other single
treatment as transcutaneous electrical nerve stimula-
tion, laser, or cryotherapy.
Background: Interferential current is one of the most common
electrotherapeutic modalities used in the treatment of painful condi-
tions. Patients seeking medical help to reduce their musculoskeletal
pain can be treated using interferential current.
Objective: The current review aimed to analyze the recently available
information regarding the efficacy of interferential current in alleviat-
ing the pain of musculoskeletal origin.
Methods: This study used Scopus, CINAHL, Cochrane Library, Web
of Science, MEDLINE, Embase, and EBSCOas as data sources. The
initial selection of the studies, thorough assessment of the full articles,
and extraction of the necessary study characteristics were carried out
by two independent reviewers. Another two independent reviewers
assessed the methodological quality of each included trial against 39
criteria. These criteria were integrated from several popular scales. Pain
intensity—measured using the visual analog scale, numeric pain rating
scale, or McGill Pain Questionnaire—was the outcome of interest.
Results: This review included 35 trials of variable methodological
quality from which 19 trials were selected for the meta-analysis. In
general, interferential current alone versus placebo demonstrated a signif-
icant pain-relieving effect. On the other hand, interferential current
showed no significant differencewhen added to standard treatment com-
pared with placebo plus standard treatment or standard treatment alone.
Similarly, interferential current showed no significant difference when
compared with other single interventions (laser, transcutaneous elec-
trical nerve stimulation, cryotherapy).
Conclusions: Interferential current alone is better than placebo at dis-
charge. However, the low number of studies raises suspicions about
this conclusion. Interferential current alone or added to other interven-
tions is not more effective than comparative treatments in relieving
musculoskeletal pain.
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P ain due to musculoskeletal injuries is a common symptom
seen in clinical practice. This type of pain is produced by

different kinds of pathologies and injuries to parts of the mus-
culoskeletal system, such as the bursae, tendons, and mus-
cles.1,2 It has been estimated that approximately 50% of adults
experience this kind of pain at least once in their lifetime.3With
this condition, the prognosis is often modest, with many indi-
viduals reporting long-lasting symptoms for up to 6–12 mos
after they consult their primary care practitioner.4,5

The impact of musculoskeletal disorders is substantial, ac-
counting for 2% of the domestic product yearly in the European
Union.6 In Sweden, neck and back pain patients represented
approximately 7% of the national expenditure on health ser-
vices due to sick leave. It has been estimated that approxi-
mately 49.9% of the sick leave lasting more than 3 days in
Europe is due to musculoskeletal pain.6 Approximately 77%
of the reduction in work productivity was due to pain.7

Management of musculoskeletal pain thus represents a
major challenge for healthcare practitioners. Several pharma-
cological and nonpharmacological methods have been used
to treat musculoskeletal pain. Nonpharmacological methods
include advice, exercise, psychosocial interventions, patient
education, manual therapy,8 and electrophysical agents,9,10

such as interferential current (IFC).11,12

Interferential current13 is one of the common electrotherapeutic
modalities used by physical therapists to relieve musculoskeletal
pain.14–16 Interferential current refers to the use of two medium-
frequency alternating currents to produce an amplitude-modulated
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resultant current at a range between 2 and 250 Hz. Because it is a
medium-frequency current, it meets less skin resistance, so it has
the advantages of being comfortable and being able to reach deep
structures.17 It has been proposed that IFC reduces pain by stimulat-
ing the gate mechanism and the release of endogenous opiates. The
mechanism, the onset, and the period of effectiveness can be con-
trolled by manipulating the amplitude-modulated frequency range.18

The pain-relieving effect of IFC was investigated previ-
ously in two reviews. Both were conducted 10 yrs ago, in-
cluded a small number of studies, and did not concentrate on
pure musculoskeletal pain.16,19 The authors of the two reviews
reported a limited number of trials, which in turn affects the ad-
equacy of the available evidence.

In light of the growing number of published trials, a new
analysis of the evidence on IFC relieving musculoskeletal pain
is highly recommended.20 The results of such a study might
help improve the quality of the available evidence, provide a bet-
ter understanding of the role of IFC in relieving musculoskeletal
pain, and identify the best parameters to achieve this effect.21
OBJECTIVE
The objective of this systematic review and meta-

analysis is to assess the efficacy of IFC in treating the pain of
musculoskeletal origin.
METHODS
The detailed methodology of this systematic review and

meta-analysis was published previously.22 The current system-
atic review was conducted using the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses flow diagram and
checklist (Supplemental Digital Content 1 and 2, http://links.
lww.com/PHM/B378, http://links.lww.com/PHM/B379), which
were proposed in previous research.23 Seven search engines
(Scopus, Cochrane Library, CINAHL, Web of Science, EBSCO,
MEDLINE, and Embase) were searched for randomized con-
trolled trials published between 2010 and 2020.

To be included, these trials had to be randomized controlled
trials assessing the pain-relieving effect of IFC on musculoskel-
etal conditions in human subjects using the visual analog scale
(VAS), numeric pain rating scale (NRS), or McGill Pain Ques-
tionnaire. The subjects in the included studies had to be 18 yrs
or older. Studies on induced pain were excluded, as they may
not reflect the real pain caused by musculoskeletal conditions.

Two independent researchers searched the database using
specific terms (interferential therapy, interferential, interferential
current, electrotherapy, musculoskeletal pain, electroanalgesia,
low back pain, muscle pain, osteoarthritis pain, joint pain, and
shoulder pain) based on each engine’s research guidelines.
The same researchers manually screened the references list of
each article to find any missing references that could not be
discovered by the electronic search. The search results were
uploaded to the Rayyan QCRI.org website before being
screened for inclusion and exclusion criteria. The same re-
viewers screened the trials against the inclusion and exclusion
criteria separately without knowing each other’s decisions. In
case of disagreement, the senior researcher decided whether
to include or exclude the study. The important characteristics
of each included study were reported in an Excel sheet.
© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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The methodological quality of each included study was
assessed against a 39-item scale extracted from several commonly
used quality assessment scales (PEDro, theDelphi List,Maastricht,
Bizzini, the Maastricht-Amsterdam List, Jadad, and van Tulder).
This procedure was performed previously by Fuentes et al.16

(2010) who grouped the 39 items under five categories: patient
selection, blinding, intervention, outcomes, and statistics. The
reason behind using this 39-item scale is that no single out-
come can assess the overall methodological quality of a
study.24 Thus, using most of the items included in the com-
monly used scales makes a more accurate picture of all aspects
of the methodological quality of a study.16

For each item of the 39, each study scored 1 if the itemwas
included and 0 if the item was not included or was not suffi-
cient to be decided upon. Moreover, if the item was not consid-
ered by the study, the item was not considered applicable. The
total score achieved for each study was divided by the total ap-
plicable score andmultiplied by 100. This provided a percentage
that has been used to decide the quality of the studies: 0%–40%
is low, 41%–70% is medium, and 71%–100% is high. This cri-
terion has been used before in 2010 by earlier systematic re-
views and meta-analyses investigating the effect of IFC.16

Studies that evaluated similar interventions and outcomes
and those providing clear quantitative data in their studies were
grouped, assessed for heterogeneity, and pooled where possible.

The meta-analysis was conducted to calculate the pooled ef-
fect of IFC alone or as a combined treatment when compared with
control, placebo, or comparison interventions. All comparisons
were performed using the Review Manager software produced by
Cochrane. Themean differencewas used to quantify the difference
because the results were from different outcomes (VAS, NRS, and
the McGill Pain Questionnaire). The forest plot was constructed
with a 95% confidence interval. To quantify the heterogeneity in
the meta-analysis, theχ2 test was used. To calculate the agreement
between the two reviewers who screened the articles against the in-
clusion and exclusion criteria, Cohen κ was used.25
RESULTS
A total of 639 articles were found in the searched data-

bases. Of these, 108 were removed as duplicates. Five hundred
thirty-one studies were subjected to initial screening for eligi-
bility by reviewing the titles and abstracts. Of these, 475 were
excluded, and 55 were exposed to a thorough review of the full
article. Twenty-two studies were excluded after the review of
the full article because of a lack of randomization,26–34 using
different study designs,35,36 the lack of a control group,37,38

different study populations (comparing two different treat-
ments with one including ICF),39,40 lack of the required out-
come measures,41–43 different languages,44,45 inaccessibility
of the full article,46 and a lack of the desired intervention.47

The final results included 33 trials in addition to two other tri-
als12,48 that were added after the manual search of the reference
list (see Supplemental Digital Content 3, http://links.lww.com/
PHM/B380). There was complete agreement between the two
reviewers who screened the articles for inclusion (κ = 1).

Characteristics of the Included Studies
A total of 35 randomized controlled trials were included in

the current review. These studies investigated the pain-
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reducing effect of IFC on different diagnoses. Low back pain
(LBP) was investigated in 14 trials (41%),30,34,48–59 shoulder
problems in seven trials (20%),11,27,60–64 knee pain in six trials
(17%),65–70 neck pain in five trials (14%),64,71–74 lumbar discogenic
pain in two trials (8%),75,76 and carpal tunnel syndrome77 and
planter fasciitis78 were each investigated in a single trial.

Six studies54,56,58,59,63,70 were placebo controlled, whereas
only one study did not implement any intervention in the control
group.12 Four studies incorporated IFC as a part of the control or
standard treatment.11,51,67,76 The rest of the studies included IFC
as a part of the experimental intervention or compared it with an-
other experimental treatment (Appendix 1, Supplemental Digi-
tal Content 3, http://links.lww.com/PHM/B380).

Methodological Quality of the Studies
The results of the critical appraisal for the selected studies

are presented in Supplemental Digital Content 3 (http://links.
lww.com/PHM/B380). Sixteen of the 35 trials were of high
methodological quality, another 16 trials were of medium qual-
ity, and three studies demonstrated low quality. In general, the
majority (91% approximately) of the included studies had an
acceptable quality.

There are a few points regarding quality that need to be
clarified. First, the appropriate sample size was calculated in
19 of the 35 included trials. Second, 11 trials only used a
double-blinded design. Third, one trial12 was not described as
randomized, although the randomization was confirmed by e-
mailing its correspondent author. Fourth, the majority of the tri-
als did not consider reporting the adverse effects of the interven-
tions. Finally, 11 trials only implemented a follow-up design.

Meta-analysis Results
A total of 19 trials were included in the current meta-

analysis (flow chart).11,48,52,53,56,57,60–63,65,68,71,73,74,77–80 They
included a total sample size of 1167 subjects.

All the included trials provided the data needed for the
comparisons (mean and SD); the intensity of pain was mea-
sured using VAS in 14 trials,11,52,53,56,61,62,65,68,71,73,74,77,78,80

whereas 5 trials used NRS.48,57,60,63,79

For homogeneity, the analyzed trials were subgrouped into
four categories: (1) those that compared IFC alone to placebo
intervention56,63; (2) trials comparing IFC plus other interven-
tions versus placebo plus other interventions11,48,57; (3) trials
comparing two parallel interventions, one of which was
IFC52,62,65,68,74,77; and (4) trials investigating the effect of
TABLE 1. Interferential current alone versus placebo

Study

IFC Alone Pla

M SD T M

Suriya-amarit et al.63 (2014) 4 1.6 15 5.4
Tantawy et al.56 (2020) 4.3 1.6 30 6.3
Total (95% CI) 45
Heterogeneity: τ2 = 0.00, χ2 = 0.14, df = 1 (P = 0.71), I2 = 0%
Test of overall effect: Z = 4.40 (P < 0.0001)

IV, inverse variance; M, mean; St, standard; T, total group number; W, weight.
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adding IFC to a standard treatment versus the standard treat-
ment alone.53,60,61,71,73,78–80

Four trials did not join the meta-analysis because of a lack
of required data.50,58,69,75 Interferential current was introduced
as a part of the standard treatments in five trials.51,64,66,67,76

One trial had a different design that could not be included in
any comparison.12 Other trials49,54,59,70 consisted of more than
one experimental IFC or comparative groups55,72 so that they
were excluded to avoid reporting bias.
Comparison 1: IFC Alone Versus Placebo on
Musculoskeletal Pain

Despite seven trials studying IFC alone versus placebo,
two56,63 only were included in this comparison. The excluded
trials used either the mean difference or the percentage of
change rather than the mean and standard deviation,58,69 or
they consisted of more than one experimental IFC group, which
might lead to selection bias.54,59,70 The analyzed trials included
a total of 91 participants experiencing shoulder pain or LBP.
One trial was of medium methodological quality,63 whereas
the other was of high quality.56 In this comparison, both trials
demonstrated significant results regarding the pain-relieving ef-
fect of IFC when compared with placebo (Table 1).

The overall effect was significant (P < 0.0001), and the
pooled mean difference (PMD) obtained for this analysis was
−0.98 (95% CI = −1.42 to 0.54). These results indicate that
IFC alone was statistically but not clinically effective in reduc-
ing pain when compared with placebo.
Comparison 2: IFC Plus Other Interventions Versus
Placebo Plus Other Interventions

Four trials studied the effect of IFC as a conjunct treatment
compared with placebowith IFC plus other interventions.11,48,49,57

Three of these trials studied the LBP population,48,49,57 whereas the
fourth11 studied shoulder impingement populations. One trial49

was excluded from this analysis because it had two interven-
tion groups receiving IFC. The analyzed trials were either of
high11,48 or medium57 quality. The overall effect was
(P = 0.39), and the PMDwas −0.17 (95% CI = −0.57 to 0.22).

Two trials provided follow-up data at 1 and 6 mos after
treatment; these trials were analyzed separately. The PMD ob-
tained for this analysis was −0.06 (95% CI = −0.60 to 0.48),
and the overall effect was (P = 0.82). These results indicate that
IFC as an adjunct treatment was not significantly better than
cebo

W
St Mean Differences IV,

Random, 95% CISD T

1.6 15 33.7% −0.86 (−1.62 to −0.11) Figure 1
2.4 31 66.3% −1.04 (−1.58 to −0.50)

46 100% −0.98 (−1.42 to −0.54)
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FIGURE 1. Forest plot for the comparison between IFC alone and
placebo.

TABLE 2. Interferential current plus other interventions versus placebo

Study

IFC Alone Plac

M SD T M SD

Franco et al.48 (2017) 2.2 2.1 74 2.5 2.4
Franco et al.57 (2018) 1.4 1.9 71 1.6 2
Nazligul et al.11 (2018) 1.07 1.46 33 1.1 1.3
Total (95% CI) 178
Heterogeneity: τ2 = 0.00, χ2 = 0.21, df = 1 (P = 0.65), I2 = 0%
Test of overall effect: Z = 0.22 (P = 0.82)

Comparisons at the End of Follow-up Periods

Study

IFC + Other Interventions Placebo

M SD T M

Franco et al.48 (2017) 4.4 2.8 74 4.3
Nazligul et al.11 (2018) 0.77 1.25 30 0.93
Total (95% CI) 104
Heterogeneity: τ2 = 0.00, χ2 = 0.21, df = 1 (P = 0.65), I2 = 0%
Test of overall effect: Z = 0.22 (P = 0.82)

IV, inverse variance; M, mean; St, standard; T, total group number; W, weight.
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placebo plus other treatments either immediately after the end
of the intervention period or at follow-up (Table 2).
Comparison 3: IFC Versus Other Interventions
Seven trials compared the pain-relieving effect of IFC

versus other interventions, such as transcutaneous electrical
nerve stimulation (TENS),50,74,77 cryotherapy,65 laser,62 ac-
tion potential stimulation,68 or standard treatment.52 The
medical conditions investigated in these trials were knee pain,
osteoarthritis, shoulder pain, LBP, neck pain, and carpal tun-
nel. One trial did not report the adequate data needed for analysis,
so it was excluded.50 The analyzed trials were of medium quality,
except one,52 which was of high methodological quality.

In this comparison, however, the forest plot showed a trend
favoring better effects after using IFC: the PMD was −0.04
(95% CI = −0.20 to 0.12), and the overall effect was not signif-
icant (P = 0.65; Table 3). The analyzed trials showed a high
level of heterogeneity (I2 = 98%), which might explain the in-
significant findings (Table 3).
Comparison 4: IFC as an Adjunct Intervention
Compared With Control Treatment

The additive effect of IFC on musculoskeletal pain was
compared against standard treatment in eight trials included
in the current analysis. Three,60,71,73 four,53,61,79,80 and one78

trials were of a high, medium, and low quality, respectively.
Six53,61,71,73,78,80 of the eight trials assessed pain intensity
using VAS, whereas NRS was used by the other two trials.60,79

The forest plot did not demonstrate a specific pattern (Table 4).
The PMD was −0.02 (95% CI = −0.88 to 0.92), which indi-
cated a minor but insignificant effect. Thus, IFC applied as
an additive to standard treatment was not significantly better
than the standard treatment. However, these results should be
plus other interventions

ebo

T W
St Mean differences IV,

Random, 95% CI

74 29.4% −0.30 (−1.03 to 0.43) Figure 2
71 37.7% −0.20 (−0.84 to 0.44)

7 32 32.8% −0.03 (−0.72 to 0.66)
177 100% −0.17 (−0.57 to 0.22)

+ Other Interventions W St Mean Differences IV,
Random, 95% CISD T M

2.6 74 38.1% 0.10 (−0.77 to 0.97)
1.44 30 61.9% −0.16 (−0.84 to 0.52)

104 100% −0.06 (−0.60 to 0.48)
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FIGURE 2. Forest plot for the comparison between IFC plus other interventions versus placebo plus other interventions; top, immediate effect;
bottom, at follow-up.
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taken with caution because of the heterogeneity of the analyzed
studies (I2 = 94%).

By contrast, a trend toward a significant difference in
favor of IFC was obvious in the forest plot at the follow-up
analysis. Only two trials assessed the pain-relieving effect
of IFC at a 3-mo follow-up.61,73 This trend did not reach sta-
tistical significance (P = 0.38); the PMD was −0.34 (−1.09
to 0.41).
TABLE 3. Interferential current alone versus other intervention

Study

IFC Alone Placeb

M SD T M SD

Abdo et al.65 (2020) 2.4 0.63 15 3.53 0.51
Acedo et al.74 (2015) 2.4 0.5 32 2.9 0.5
Albronzo-Cabello et al.52 (2017) 1.9 1.6 44 3.5 1.8
Eftekharsadat et al.68 (2015) 4.09 1.7 33 4.52 1.95
Jan et al.62 (2017) 3.22 0.42 18 1.61 0.48
Koca et al.77 (2014) 4.8 1.18 25 6.68 1.42
Total (95% CI) 167
Heterogeneity: χ2 = 205.01, df = 5 (P < 0.00001), I2 = 98%
Test of overall effect: Z = 0.45 (P = 0.65)

IV, inverse variance; M, mean; St, standard; T, total group number; W, weight.
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DISCUSSION

Analysis of the Analgesic Effect of IFC Alone
Versus Placebo Alone

The results of the current meta-analysis demonstrate that
using IFC alone as an intervention for musculoskeletal pain
is significantly better than the placebo at discharge (Table 1).
o

W St Mean Differences IV, Random, 95% CIT

15 15.2% −1.13 (−1.54 to −0.72) Figure 3
32 42.5% −0.50 (−0.74 to −0.26)
20 3.0% −1.60 (−2.52 to −0.68)
34 3.3% −0.43 (−1.31 to 0.45)
20 31.1% 1.61 (1.32 to 1.90)
25 4.9 −1.88 (−2.60 to −1.16)
146 100% −0.04 (−0.20 to 0.12)

© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 3. Forest plot for the comparison between IFC alone versus other intervention.
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The PMD for the analyses was −0.98 (95% CI = −1.42 to
−0.54). The importance of these results could be limited by
the few trials included in this meta-analysis.56,63 The analyzed
trials investigated different populations (LBP and shoulder
pain) and used different pain measures (VAS and NRS). The
TABLE 4. Interferential current plus standard treatment versus standard

Study

IFC Alone

M SD T M

Albronzo-Cabello et al.71 (2019) 2.73 1.24 42 4.99
Das et al.74 (2015) 1.6 0.5 15 2.46
Dissanayaka et al.80 (2016) 2.8 0.66 35 1.55
de Paula Gomes et al.79 (2020) 4.15 0.81 20 4.25
de Paula Gomes et al.60 (2018) 4 0.65 15 3.06
Lara-Palomo et al.53 (2013) 4.22 1.06 30 3.65
Gunay Ucurum et al.61 (2018) 5.5 2.31 20 5.84
Yesil et al.73 (2018) 3.92 2.18 27 4.44
Total (95% CI) 204
Heterogeneity: τ2 = 1.59, χ2 = 123.80, df = 7 (P < 0.00001), I2 = 94%
Test of overall effect: Z = 0.04 (P = 0.97)
Pain at 3-mo follow-up
Gunay Ucurum et al.61 (2018) 1.05 1.85 20 1.58
Yesil et al.73 (2018) 3.4 1.32 27 3.65
Total (95% CI) 47
Heterogeneity: χ2 = 0.12, df = 1 (P = 0.73), I2 = 0%
Test of overall effect: Z = 0.88 (P = 0.38)

IV, inverse variance; M, mean; St, standard; T, total group number; W, weight.

© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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authors of the current review observed differences in treatment
duration (one session vs. 4-week treatment programs) and
amplitude-modulated frequencies (100 and 80 Hz). The carrier
frequency, number of electrodes, and their placement were
similar in both trials. In addition, both trials investigated
treatment

Placebo

W
St Mean Differences IV,

Random, 95% CISD T

1.56 42 12.8% −1.59 (−2.08 to −1.10) Figure 4
0.51 15 11.9% −1.66 (−2.50 to −0.81)
0.3 35 12.5% 2.41 (1.79 to 3.03)
0.78 20 15.5% −0.12 (−0.74 to 0.50)
1.27 15 12.2% 0.91 (0.15 to 1.66)
0.87 31 12.8% 0.58 (0.07 to 1.09)
1.86 19 12.5% −0.16 (−0.79 to 0.47)
1.69 27 12.7% −0.26 (−0.80 to 0.27)

204 100% 0.02 (−0.88 to 0.92)

2.36 19 31.7% −0.53 (−1.87 to 0.81)
1.98 26 68.3% −0.25 (−1.16 to 0.66)

45 100% −0.34 (−1.09 to 0.41)
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FIGURE 4. Forest plot for the comparison. Top, IFC plus standard treatment versus standard treatment. Bottom, IFC plus standard treatment versus
standard treatment (pain at 3-mo follow-up).
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chronic pain. These similarities might potentially contribute to
the increased homogeneity and the significant results observed
in favor of IFC.

Similar results were reported in a review conducted by
Beatti and colleagues19: after analysis of eight studies, the au-
thors concluded that IFC was effective in improving the pain
threshold for hot and cold stimuli. Thirty and 20 mins of IFC
were the durations used with hot and cold stimuli, respectively.
These effects were short-lasting and did not exceed 20 mins af-
ter the end of the treatment session. This comparison should be
taken with caution, however, because Beatti and colleagues’
study19 was conducted on a relatively small number of studies,
which were heterogeneous regarding the design and the type of
induced pain.

The current results contradict those described previously
by Fuentes et al.16 They reported an insignificant difference
between IFC versus placebo on pain. This insignificance was
attributed by the authors to the heterogeneity in the studied
populations, treatment durations, and the type of assessed pain.
Furthermore, Beatti and colleagues19 reported no differences
between IFC and sham treatment on the pain threshold after in-
duced mechanical pain.
Analysis of the Analgesic Effect of IFC as an
Adjunct (Cointervention) Treatment

Eleven of the nineteen trials (58%) included in the current
meta-analysis investigated the pain-relieving effect of IFC
when added to other interventions. This design has the advan-
tage of being clinically oriented because IFC is usually applied
630 www.ajpmr.com
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in addition to other interventions in clinical practice.16 The au-
thors of the current study found that IFC as a cointervention
was not significantly better than placebo IFC plus control or
control alone at discharge and follow-up. The analyzed trials
demonstrated major differences in treatment duration, IFC pa-
rameters (classical patterns vs. premodulated patterns), pain
measure (VAS and NRS), and study population (shoulder pain,
neck pain, acute disk, plantar fasciitis, and chronic LBP). An-
other important difference was evident regarding the type and
number of cointerventions, which ranged from exercise48,57

to exercise, modalities, and medications.11,61 These differences
might contribute to the observed insignificant results and raise
caution when considering the results.

In a previous meta-analysis, Fuentes and colleagues16 re-
ported significant statistical and clinical differences in favor
of IFC as a cointervention compared with control. These re-
sults were less obvious when IFC alone was compared with
placebo control in the same study. It is worth mentioning that
the trials analyzed by Fuentes et al.16 were quite heteroge-
neous, which may explain the variation in results.
Analysis of the Analgesic Effect of IFC Compared
With Other Modalities

This analysis included six trials; all of them compared the
analgesic effect of IFC to other interventions. Fifty percent of
these trials68,74,77 incorporated other electrical modalities
(TENS or action potential stimulation), laser,62 cryotherapy,65

and/or the standard manual program.52 However, the majority
of the analyzed studies showed better pain-relieving effects in
© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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favor of IFC; the PMD, −0.04 (95% CI = −0.20 to 0.12), was
too low to produce a statistically significant value (Table 3).
High levels of heterogeneity between these trials (I2 = 98%)
as well as obvious variations regarding the study population,
the duration of treatment, the frequency of sessions, and the
IFC parameters were recorded. These variations might contrib-
ute to the insignificant results observed in this analysis.

Interestingly, three previous reviews reported no signifi-
cant differences between IFC when compared with TENS,
manual therapy, or traction plusmassage.16,19,21 All of these re-
views reported similar observations regarding the heterogene-
ity of the studies and the variations in IFC parameters, duration
of treatment, number of IFC sessions, and outcome measures.
Therefore, their results should be interpreted with caution.

Adverse Effects
Reporting the adverse effects is an essential component in

any experiment. It raises safety considerations and provides
useful guidelines for clinical practitioners. Despite being con-
sidered a safe modality, IFC has been associated with adverse
effects, such as skin irritation, swelling, and bruising.81,82

In the current review, only four trials49,63,66,73 representing
11% of the included trials reported the status of adverse effects
during or after the intervention. One study reported increased
pain after IFC in a single patient,49 whereas the other three tri-
als63,66,73 reported no adverse effects. The low number of trials
reporting adverse effects was also noticed in a previous system-
atic review.16 Consequently, there is a need to make the
reporting of adverse effects a mandatory part of any future trial.
METHODOLOGICAL ELEMENTS AFFECTING
OBSERVED EFFECTS

Although the majority of the trials included in this analysis
were of high to moderate methodological quality, they demon-
strated various methodological biases that might affect the re-
sults. One of these biases is selection bias: five trials failed to
adequately report their randomization sequence and proce-
dures, whereas eight trials did not conceal the allocation pro-
cess. Another potential source of bias is the lack of blinding;
six trials did not mention blindness in their title, and more than
half of the trials (10 trials) did not include a proper description
of the blindness. This lack of data regarding randomization,
concealment, or blinding can affect the accuracy of the results
reported by any trial.83,84 The third source of potential bias
could be the lack of appropriate sample size calculation: only
11 of the analyzed trials recorded previous sample size calcula-
tion. Additional factors, such as withdrawal, dropout rate, and
the method of handling, should be reported in clinical trials;
the absence of such information could influence observed ef-
fects. The majority of the analyzed trials ignored the reporting
of data regarding the handling of dropout and intention-to-treat
procedures (12 and 16 trials), respectively.

As suggested previously,85 trials should report the clinical
significance of their results to show the effectiveness of the in-
tervention used. Clinical significance reflects the presence or
absence of a clinical impact of intervention because it can iden-
tify when a meaningful change is produced.16 Despite its im-
portance, reporting of clinical importance was considered in
only 11 of the analyzed 19 trials. A much smaller number of
© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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trials reported these data in a previous systematic review.16

The increasing number of trials reporting clinically meaningful
changes reflects an increased awareness among researchers.

SUMMARY OF EVIDENCE
As an isolated treatment, IFC was significantly better than

placebo. Conversely, when added to a standard treatment plan,
IFC showed no difference in comparison with placebo added to
standard treatment. Moreover, IFC was not significantly better
than other modalities, such as TENS, laser, or cryotherapy. Fi-
nally, IFC added to standard treatment was not significantly
different than standard treatment alone at the end of the treat-
ment period. However, a better effect was observed at the
follow-up assessment, as shown in the forest plot (Table 4).

STRENGTHS
To the authors’ knowledge, this meta-analysis is the sec-

ond systematic investigation of the pain-relieving effects of
IFC on musculoskeletal pain and noninduced pain.

A comprehensive search was made to cover the recently
published randomized trials (2010–2020) to reach conclusions
based on the most recent evidence. The assessment of method-
ological quality was based on integrated items extracted from
seven quality assessment scales to cover the majority of aspects
that should be included in a good trial.

In the current meta-analysis, four analyseswere conducted
to cover the majority of study designs that can be found in the
literature: IFC alone versus placebo alone, IFC plus standard
treatment versus placebo added to standard treatment, IFC
alone versus other modalities, and IFC plus standard treatment
versus standard treatment.

LIMITATIONS
The heterogeneity of the population of the analyzed trials

represents the main limitation. This heterogeneity might affect
the validity of the results. Another potential limitation is the exclu-
sion of non–English-language publications. This limitation might
have a negligible effect because previous reports noticed that
language-restricted meta-analyses only minimally overestimate
treatment effects compared with language-inclusive meta-
analyses.16 The current meta-analysis was interested in subjec-
tive pain measures. The subjective nature of these measures
could also affect the results. In addition, the quality assessment
method adopted in this review was not subjected to a validation
study andwas performed in a single previous systematic review.
However, being extracted fromwell-known and validated scales
could make the quality assessment procedure robust.

CONCLUSIONS

Implications for Practice
Interferential current as a single treatment could have a

beneficial effect on musculoskeletal pain, especially in chronic
cases, compared with placebo. The small number of trials eval-
uating the isolated effect of IFC prevents conclusive statements
regarding its analgesic effect.

Interferential current did not show any additional benefi-
cial effects when compared with other modalities, such as laser
or TENS. Similarly, IFC in conjunction with other intervention
www.ajpmr.com 631
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programs did not add any significant value when compared
with standard treatment alone or with placebo. These results
were also noticeable during the follow-up period.

Implications for Research
More trials are needed to investigate the isolated IFC effect

on musculoskeletal pain. Future trials need to consider the theo-
retical framework and justification of using interferential param-
eters more suitable to the pain condition (acute or chronic).
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