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Transcutaneous electrical nerve ‘m.
stimulation in acute versus
chronic low back pain

Objective: Low back pain (LBP) is a common disabling health problem. We aimed to compare the efficacy of using
transcutaneous electric stimulation (TENS) in alleviating pain and restoring function in patients with acute versus chronic
LBP.

Subjects and Methods: The patients were divided into two groups acute and chronic, (h=50 in each). TENS was applied
for a total of 10 sessions over a period of 2 weeks. Activity and resting visual analog scale (VAS) for low back pain, Roland
Morris Disability Questionnaire (RDQ) and Oswestry Disability Index (ODI) and hand finger floor distance (HFFD) values
were recorded at baseline and at one month after therapy.

Results: Improvement in both groups after one month of use was observed in activity and resting VAS scores, as well as
RDQ scores (p < 0.05, more in the chronic group). Improvement in ODI and HFFD was only noted in the chronic group (p
< 0.05).

Conclusion: TENS use is more beneficial in patients with chronic compared to acute LBP especially when it comes to

physical function.
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Introduction

Low back pain (LBP) is a very common and
disabling musculoskeletal disorder affecting
patients of all age groups [1]. Based on duration
of symptom, LBP is categorized into acute;
lasting less than six weeks, subacute lasting
for 6-12 weeks and chronic; longer than 12
weeks [2].
the disability caused by it represents a major

As LBP is extremely common,

economic burden both on the patient and
society especially in chronic cases [1]. In the
past the general view was that acute LBP is less
of a burden as it usually has a relatively good
prognosis, independent of the chosen treatment
[3]. Recent studies however suggest this is not
the case with frequent relapses and persistence
of symptoms at one year in up to 10-30% of
acute cases and recovery within 12 months in
more than 30% of chronic cases [4-7].

There are many methods used for the
management of acute and chronic LBP most of
which are conservative such as physical therapy,
medication and injections [8]. Transcutaneous
electrical nerve stimulation (TENS) is a well-

established, safe and easy to use modality
that utilizes an analgesic current to treat the
pain associated with various musculoskeletal
conditions [9-17]. Despite its well documented
effect, there are very few studies investigating its
utility in acute LBP with conflicting evidence.
More supportive evidence exists for treatment of
chronic LBP but again this is not supported by
some studies [18].

The aim of the current study was to
systematically investigate the effect of using
TENS on pain and physical functions in patients
presenting with acute versus chronic LBP.

Methods

This is a single centred observational study
conducted in the outpatient pain clinic of a large
community-based hospital in Cairo. Patients
are referred to this clinic from orthopaedic
doctors, neurologists and neurosurgeons from
their respective clinics. Patients with low back
pain were seen and when TENS use was deemed
the appropriate means of management for
their symptoms, they were further screened for
suitability to be enrolled in the study. Those
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patients were approached by the recruitment
officer and their measures were recorded.

H Participants

The study populations were divided into
two groups. “Acute Group”, defined as patients
presenting with sudden symptoms of low
back pain within the preceding 2-4 weeks and
“Chronic Group”, defined as patients with
persistentlow back pain for longer than 12 weeks.
The participants were consecutively recruited
until a total of 50 patients who completed all the
phases of the study was included in each group.
This sample size was defined based on previous
studies comparing the utility of TENS and other
pain management modalities. The number was
derived using their data, standard deviations and
using a probability level of 0.05, with a power
calculation of 90%.

H Inclusion criteria

(a) Age>18 years and (b) pain localized
between the inferior gluteal fold and the costal
margin.

B Exclusion criteria

(a) history of spine surgery (b) history of
use of epidural or intramuscular corticosteroid
injection (c) currently taking major painkillers or
muscle relaxants (d) presence of skin ulceration
on the back, (e) presence of any associated
neurological condition, (f) pregnancy (g)
presence of health problems such as malignancy,
infection, fracture or an inflammatory disorder.

Patients taking mild analgesic oral drugs
such as paracetamol were included, but all
participants were generally discouraged from
taking analgesics for the duration of the study.

Breakthrough pain was managed by non-
steroidal anti-inflammatory drugs (diclofenac
sodium) to control the pain.

The study was approved by the local ethics
committee and informed written consent was
obtained from each patient.

H Transcutaneous electric
stimulation (TENS)

A standardized treatment protocol was
implemented for each participant in each group
[19]. This involved a total of 10 sessions of the
therapy applied for 2 weeks (5 days/week). TENS
consisted of the placement of two patches on the

skin on the lumbar spine for 30 min. Using two
electrodes, a premixed amplicude-modulated,
conventional, frequency of 100 Hz was applied
at 60 Xs pulse width and intensity adjusted
according to the threshold for each individual
without causing pain or muscular contraction.
The electrodes were placed crosswise in the
paravertebral region.

The primary outcomes were evaluated for
each group using activity and resting visual
analog scale (VAS) for low back pain, Roland
Morris Disability Questionnaire (RDQ) and
Oswestry Disability Index (ODI) and hand
finger floor distance (HFFD) values recorded at
baseline (at the time they were recruited, prior
to starting TENS use) and at one month after
the therapy programs.

B Statistical analysis

Descriptive statistical analysis was used and
the results are presented as mean + SD. The #test
was used for comparison of continuous variables
between the two groups and the Chi-square test
or the Fisher’s exact test was used for categorical
variables. Pearson’s correlation was used to

explore relationships between quantitative
variables. Before and after treatment results were
evaluated through paired sample t-tests. A two-
sided P < 0.05 was considered significant for all

comparisons.

Results

As summarized in TABLE 1, there were
no significant differences between the groups
in respect of demographic data, associated
symptoms such as radicular pain or pain
characteristics. There was also no difference
between the two groups with respect to number
of patients taking mild analgesics (n= 31 in the
acute group and n=26 in the chronic group)
or those who experienced break through pain
(n=19 in the acute group and n=14 in the
chronic group) during the study time.

The results presented in TABLE 2 and
FIGURE 1 show that there is significant
improvement in both groups after one month of
TENS use in activity and resting VAS scores, as
well as RDQ scores (p < 0.05 in the acute group
and p < 0.01 in the chronic group), however
significant improvement in ODI and HFFD
was only noted in the chronic group (p < 0.05).

When comparing the outcomes after one
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TABLE 1. Demographic and clinical features and pain characteristics of the groups at baseline.

Acute Group (n =50)

Chronic Group (n =50)

Age (years) 493 +11.7 52.0+8.3
Gender (M/F) 24/26 20/30
Disease duration (weeks) 1.3+0.1 1456 +21.3
BMI (kg/m ?) 273+4.2 27.8+45
Associated radicular pain (%) 65 52
VAS activity 74120 7317
VAS resting 6.8+23 6.6+ 2.1
RDQ 17.7£63 16.9+£5.1
ODI 21.2+134 19.1£12.0
HFFD (cm) 71124 6.3+3.7
BMI; body mass index, F; female, HFFD; hand finger floor distance, ODI; Oswestry Disability Index, RMI; Roland
Morris Disability Questionnaire, M; male, VAS; visual analog scale.
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FIGURE 1. Comparison of values at baseline and after one month of using the TENS protocol in the (a) acute
group and (b) chronic groups. **=P < 0.01, * =P < 0.05.

TABLE 2. . Values after one month of using

the TENS protocol in each gro
Acute Group = Chronic Group
(n=50) (n=50)
VAS activity 52+21 41+20
VAS resting 47+19 31£14
RDQ 13.1£ 146 104 £ 4.1
ODI 17.2£11.0 11.2+46
HFFD (cm) 51+42 33+£1.2
HFFD; hand finger floor distance, ODI; Oswestry
Disability Index, RMI; Roland Morris Disability
Questionnaire, VAS; visual analog scale.

month of TENS between the two groups, a
significant difference was found in the HFFD
and ODI values (p < 0.05) but not in VAS
activity and resting or in RDQ (TABLE 2).

Discussion

In the current study we performed a detailed
comparison of the effect of using TENS on
pain and physical functions in patients with
acute and chronic LBP. There are very limited
reports describing outcomes with TENS in
acute lumbar pain with conflicting results [19]
and while there is a larger number of studies
in chronic pain, most of which describe the
beneficial effect of TENS [20-22], there are data
suggesting otherwise [18,23]. To our knowledge

Clin. Pract. (2018) 15(5)

our study is the first study to systematically
compare the efficacy of using TENS in acute
versus chronic lumbar pain. Our results show
that the use of TENS is very helpful in reducing
pain in both acute and chronic LBP while its
value in improving functionality is more in
patients with chronic pain, being less helpful in
the acute setting.

The severity of LBP plays a major role in
determining the degree of functional disability
and loss of productivity that are associated with
it [24]. This has major implications on daily
living activities and causes many occupational
and social difficulties. The good outcome in
the current study is that significant effects on
pain relief were observed in both the acute and
chronic groups after one month of therapy.
This indicates medium-term beneficial effects
of TENS use on pain relief in patients with all
types of LBP, though it is more advantageous
in chronic pain. While the role of TENS in
alleviating painful conditions including back
pain is well documented, the mechanism by
which electrical current decreases pain remains
unknown. The main hypothesis postulates that
it activates the large diameter afferent A-alpha
nerve fibers, as TENS referentially stimulates
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the low-threshold A-alpha fibers [25]. The input
through these nerves is presumed to either
activate an intraneural network that leads to
inhibition of nociceptive impulses supplied
through the small C unmyelinated and alpha-D
fibers pre-synaptically or post-synaptically or to
directly inhibit the C fibers [26,27]. This effect
on pain modulation does not seem to be directly
related to endogenous opiates. Naloxone, an
inhibitor of endogenous and exogenous opiates,
failed to reverse the effect of high-frequency
TENS in patients with acute and chronic pain
[28]. Regardless of its exact mode of action,
TENS therapy has been used to decrease
acute postoperative pain in patients who have
undergone lumbar spine operations [29] as
well as patients with chronic pain from back
conditions or neurogenic injuries [29,30]. On
the other hand patients who have psychogenic
pain usually have increased discomfort with

TENS therapy [31].

No significant improvement was detected
in ODI and HFFD tests in patients with acute
LBP while a significant change was observed
in the chronic group. Given that there was no
difference in these scores at baseline between
the groups, this suggests that TENS use is much
more useful in restoring physical functions in
patients with long standing pain. It maybe that
the increased likelihood of muscle spasm and
edema in the acute setting hinders or delays
restoration of function. This is because the
closer the electrodes are to the nerve, the lower
the current required to stimulate the appropriate
nerve fibers [29] and with increased tolerability
and presumably better the efficacy.

Perhaps the main limitation of our study
is that it was conducted in a single center and

with a relatively short follow up period of
one month. TENS, like other forms of pain
therapy, has a significant placebo component
[32]. In the early stages of therapy, it produces
60% to 80% relief of pain. The placebo effect
portion of the response quickly falls off while
the therapeutic efficacy of TENS decreases more
slowly, so that between 20% and 30% continues
to experience pain relief at one year [29]. This
is why TENS is usually thought of as only a
temporary therapy to be used while the patient
tries to increase his or her physical status [32].
Whether this applies for our patients cannot
be confirmed and would require longer periods
of follow up than implemented in the current
study. However, the aim of our study was to
compare between efficacies of using TENS in
acute versus chronic LBP pain. In that respect
our findings do provide strong evidence to
suggest that TENS use is much more beneficial
in patients with chronic compared to acute LBP
especially when it comes to physical function.
This does not negate its value in controlling pain
in both settings and thus can be a safe and cheap

conservative therapy in patients with acute and
chronic LBP.
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