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ABSTRACT

Objective: To determine if transcutaneous electric nerve stimulation (TENS) is efficacious in the
treatment of pain in neurologic disorders.

Methods: We performed a systematic literature search of Medline and the Cochrane Library from
inception to April 2009.

Results: There are conflicting reports of TENS compared to sham TENS in the treatment of
chronic low back pain, with 2 Class II studies showing benefit, but 2 Class I studies and another
Class II study not showing benefit. Because the Class I studies are stronger evidence, TENS is
established as ineffective for the treatment of chronic low back pain (2 Class I studies). TENS is
probably effective in treating painful diabetic neuropathy (2 Class II studies).

Recommendations: Transcutaneous electric nerve stimulation (TENS) is not recommended for the
treatment of chronic low back pain (Level A). TENS should be considered in the treatment of painful
diabetic neuropathy (Level B). Further research into the mechanism of action of TENS is needed, as
well as more rigorous studies for determination of efficacy. Neurology® 2010;74:173–176

GLOSSARY
CI � confidence interval; TENS � transcutaneous electric nerve stimulation; TENS-burst � burst-pattern TENS; TENS-
FM � frequency-modulated TENS; VAS � visual analog scale.

Transcutaneous electric nerve stimulation (TENS)
has been used in the treatment of neurologic and
other disorders for the last several decades. The bio-
logic basis of the analgesic effect of TENS is not
known, but the rationale for the use of TENS is
based on the gate theory of pain.1 TENS is used ex-
tensively for pain relief in various disorders.

TENS is the application of a mild electrical cur-
rent to the cutaneous nerve fibers using surface elec-
trodes. The stimulation is characterized by current,
pulse width, and changes in frequency, though in
some paradigms a stochastic or quasi-random stimu-
lation frequency is used. The amplitude of the cur-
rent is usually adjusted to just above or just below the
sensory threshold. Duration of application varies
from short time periods (e.g., 30 minutes) once to
continuous stimulation. Duration of treatment can
be days to months.

A fundamental question in any therapeutic trial is
whether adequate blinding can be maintained for the
intervention. In a study of TENS-naïve participants
with chronic low back pain, TENS was compared to
sham TENS (TENS-sham; in this case a nonfunction-
ing unit identical to the TENS unit with a light flashing
at the stimulus frequency indicating that the unit was
“on”). The blinding was mostly successful, with 100%
of the TENS group and 84% of the TENS-sham group
identifying their unit as working, though with a lesser
degree of conviction in the TENS-sham group.2

This assessment summarizes evidence on the effi-
cacy of TENS in the treatment of pain, specifically
the pain associated with neurologic disorders.

DESCRIPTION OF THE ANALYTIC PROCESS
We performed a Medline search from inception to
April 2009, using the terms “transcutaneous electricEditorial, page 104
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nerve stimulation” (MeSH) and “nervous system dis-
eases” (MeSH) or “peripheral nervous system dis-
eases” (MeSH) or “central nervous system diseases”
(MeSH), which was limited to “clinical trial, meta-
analysis, practice guideline, randomized controlled
trial, human.” The Cochrane Library was searched
using the terms “transcutaneous electric nerve stimu-
lation” or “TENS.” Inclusion criteria were clinical
trials of TENS compared to placebo or to another
therapy for well-defined painful neurologic disorders
with more than 10 subjects. The titles and abstracts
were reviewed, and articles meeting criteria were re-
viewed in full and assigned a class of evidence (ap-
pendix e-3). Recommendations were based on the
level of evidence (appendix e-4). Disagreement
about the assigned level of evidence was resolved
through discussion. Additional articles were ob-
tained from the bibliographies of these articles and
of review articles.

We adopted the definitions used in each paper for
meaningful reduction in pain, realizing that this var-
ies between treatments for acute and for chronic
pain. In 2 studies of patients presenting to emergency
departments with acute onset or worsening of pain,
the patient self-determined minimum significant
change in pain (i.e., a little bit worse, a little bit bet-
ter) correlated with a mean change in visual analog
scale (VAS) of �13 mm (95% confidence interval
[CI] 10–16) in trauma patients and �9 mm (95%
CI 6 –13) in a mixed population of trauma and
nontrauma patients.3,4 Although the World
Health Organization classifies significant pain re-
duction in the treatment of patients with cancer as
�50% using a 100 mm VAS or a decrease to a
level of 3 or less using a verbal rating scale of pain
intensity from 0 to 10, the definition of meaning-
ful pain reduction is controversial. Thus, many of
the articles used a decrease of 20 mm or a 25%
decrease with a baseline VAS of 50 mm or less as
clinically significant.

ANALYSIS OF THE EVIDENCE The primary and
secondary searches yielded 263 articles. Eleven stud-
ies met the inclusion criteria (table e-1). Two studies
of chronic pain were excluded because etiologies of
pain were diverse and meaningful data on any one
type of pain could not be extracted from presented
data.

Low back pain. There were 2 Class I studies and 3
Class II studies evaluating the efficacy of TENS in
the treatment of low back pain of various etiologies
(some diagnoses were readily accepted as neurologic
illness, while others may be controversial; however,
all patients experienced low back pain for at least 3
months). The Class I studies compared TENS to

TENS-sham in the treatment of chronic low back
pain with the duration of treatment either 4 or 6
weeks.5,6 In one study, a 2 � 2 factorial design was
used to compare TENS, TENS-sham, exercise, and
no exercise. No benefit was found for TENS com-
pared to TENS-sham using a VAS and other out-
come measures, but benefit was found comparing
exercise to no exercise.5 In the other Class I study,
TENS vs TENS-sham was studied in patients with
multiple sclerosis (MS) and chronic low back pain.
After correction for multiple comparisons, there were
no significant differences in the VAS or the second-
ary measures.6 Both studies were adequately powered
to find at least a 20% difference in pain reduction by
VAS between TENS and TENS-sham.

A Class II study compared different TENS mo-
dalities in a randomized 3-session trial. Although var-
ious diagnoses were included (including non–low
back pain), sufficient data were presented to allow
review of the low back pain data. Conventional
TENS, frequency-modulated TENS (TENS-FM),
and burst-pattern TENS (TENS-burst) were assessed
with a VAS compared to baseline after a single 30-
minute session. Benefit was reported in 8/11 patients
who had TENS-FM, 4/11 who had TENS-burst,
and 1/11 who had conventional TENS. One subject
did not have benefit with any modality.7 In a study
comparing TENS and TENS-sham to a control
group, a modest benefit in pain reduction (15 mm or
greater decrease on a VAS compared to baseline) was
seen after 1 and after 10 weeks of therapy, but not for
the unpleasantness of pain.8 This study excluded pa-
tients with scoliosis greater than 15 degrees, spon-
dylolisthesis, surgical lesions, vertebral compression
fractures, and obesity. The benefit continued to 3
and 6 months after completion of TENS or TENS-
sham with no difference between the 2 treatments.
The last Class II study examined the benefit of
TENS compared to TENS-sham for patients with
MS and low back pain. After correction for multiple
comparisons, no significant differences were found.9

Conclusions. There was conflicting evidence for the
use of TENS for chronic low back pain. In 2 Class I
studies adequately powered to detect a 20% differ-
ence in the proportion of patients with benefit, no
benefit was found. Two Class II studies demon-
strated a modest benefit, while a third Class II study
did not demonstrate benefit. Because the Class I
studies are stronger evidence, TENS is established as
ineffective for the treatment of chronic low back
pain.

Painful diabetic distal symmetric polyneuropathy.
Two Class II studies compared TENS to TENS-sham,
and 1 Class III study compared high-frequency muscle
stimulation to TENS in the relief of pain associated
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with mild diabetic peripheral neuropathy (distal sym-
metric neuropathy, excluding patients with mononeu-
ropathies and plexopathies).10–12 A modest reduction in
VAS was found for TENS compared to TENS-sham,
and a larger proportion felt benefit with the high-
frequency muscle stimulation compared to TENS.

Conclusion. On the basis of 2 Class II studies,
TENS is probably effective in reducing pain from
diabetic peripheral neuropathy.

Clinical context. Many treatment options are com-
monly used for diabetic neuropathy, but there are
presently no comparative studies of TENS to other
treatment options.

RECOMMENDATIONS

1. TENS is not recommended for the treatment of
chronic low back pain due to lack of proven effi-
cacy (Level A, 2 Class I studies).

2. TENS should be considered for the treatment of
painful diabetic neuropathy (Level B, 2 Class II
studies).

RECOMMENDATIONS FOR FUTURE RESEARCH

For such a widely used therapeutic modality, the evi-
dence for the efficacy of TENS in treating pain asso-
ciated with neurologic disorders is meager.

1. Studies should be performed on TENS-naïve
subjects, when possible.

2. The optimal paradigm of TENS for alleviation of
induced pain needs to be determined and then
applied to painful disorders.

3. Once the optimal paradigm is established, future
studies of the efficacy of TENS should be ran-
domized controlled clinical trials of TENS com-
pared to TENS-sham, rather than comparison of
different TENS paradigms or untreated controls.
These studies should utilize TENS for chronic
therapy, rather than single sessions; have an ade-
quate number of subjects with well-defined pain-
ful conditions; and be directed toward common
painful neurologic conditions.

4. Other pain syndromes, such as posttraumatic
nerve injuries, should have the same rigorous
methodologies applied to determine the efficacy
of TENS.
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