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Abstract: The purpose of the present study was to compare the effectiveness of exercise therapy and
Transcutaneous Electrical Nerve Stimulation (TENS) in patients with chronic low back pain (CLBP). Twenty four
females (22±3 years old) with CLBP were divided into three groups. The control group received only prescribed
Non-steroidal anti-inflammatory drugs (NSAIDs), while the exercise and TENS therapy groups received exercise
and TENS therapy (three times a week for five week), in addition to taking NSAIDs. The disability was assessed
using a modified Oswestry low back pain disability questionnaire. Following TENS, exercise therapy and control
condition disability was improved by 71, 40 and 27%, respectively. Statistical analysis revealed that TENS
resulted in greater improvements than exercise and NSAIds therapy. However, there was no significant
difference between exercise therapy and control group. It is concluded that TENS therapy is more effective than
exercise and NSAIDs therapy in female patients with CLBP.
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INTRODUCTION potential and their anti-inflammatory action [6]. Majority

Low back pain is one of the most common and major low back pain have demonstrated no significant
health problems that cause a lot of costs and reasons for differences among different NSAIDs for patients with
visits to health care professionals in western countries [1]. acute and CLBP [5].
60% to 90% of adult population experience LBP at least  Numerous side effects have been reported with
once during their lifetime. Majority of low back pains different severity for NSAIDs including abdominal pain,
resolve within first few weeks, while some of them are diarrhea, dry mouth, rash, headache, dizziness, tiredness,
persistence and lasting more than three months and etc. [5]. In addition to these side effects, an increased
occurring on at least 50% of days [2]. The latter is defined cardiovascular risk has been reported with long-term use
as chronic low back pain (CLBP), which has a significant of NSAIDs [7].
impact on normal activities. Exercise therapy is another kind of treatment, which

Different kinds of therapeutic interventions are is used extensively for the management of low back pain.
available for short-term improvement of pain and function Exercise therapy includes different interventions such as
in CLBP but their efficiency is unknown [3]. Therefore, aerobic exercise, strengthening exercises and various
physicians and therapists who are dealing with patients forms of flexibility and stretching exercises [8]. Recently,
with low back pain have problems with finding the optimal van Tulder et al. [9] reviewed the effectiveness of exercise
treatment strategy. therapy for CLBP and reported that the studies with no

Non-steroidal anti-inflammatory drugs (NSAIDs) are group comparisons provided strong evidence that
the most commonly prescribed medications by general exercise therapy is as effective as other conservative
practitioners for CLBP [4]. Both US and UK clinical interventions for CLBP. Effectiveness of exercise therapy
guidelines  for  managements  of low back pain has been shown by decreasing pain and improving the
recommend prescription of NSAIDs as pain relief to function in patients with CLBP [8]. However, the studies
prevent disability [5]. The NSAIDs are used for the that compared the exercise therapy with other treatments
treatment of low back pain because of their analgesic found   conflicting   results  [9].  They  either  showed  no

of the studies that investigated the effects of NSAIDs on
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significant differences between exercise  therapy and throughout the study as prescribed by the physician. The
other treatments or found that exercise therapy is more NSAIDs are the most commonly prescribed medications
effective. by general practitioners for CLBP [4] which have been

Transcutaneous electrical nerve stimulation (TENS) recommended by both US and UK clinical guidelines for
is a  non-invasive therapeutic method mainly used for managements of low back pain to relief pain and prevent
pain  relief  by electrically stimulating peripheral nerves disability [5]. Ibuprofen and diclofenac were prescribed
via skin surface electrodes [9]. Van Tulder et al. have because it has been reported that these medicines have
reported conflicting results regarding the benefit of TENS the lowest gastrointestinal complication rate [12]. In
for improving CLBP [9]. Moreover, based on the clinical addition to taking medicine, exercise therapy group
practice guidelines [10], there is no strong evidence for performed a mixed of stretch and muscle-strengthening
inclusion of TENS as an intervention for CLBP. Similar to exercises three sessions per week for five weeks. Each
other treatment methods this method has its own side stretching exercise was performed for 15 sets and three
effect, which is minor skin irritation at the site of electrode times. The muscle-strengthening exercises encompassed
placement. 3 sets of a battery of exercises with 10 repetitions each.

Although,  rehabilitation specialists often use Hayden et al. [8] supported using these types of exercises
multiple  treatment modalities [11], better understanding and reported that stretching and muscle-strengthening
of  the efficiency  of  these  treatment methods would exercises are the best types of exercise for pain and
allow  us  to inform the  physicians  and  researchers in function improvement. All stretching and strengthening
the application of these therapies. To our knowledge no exercises were performed under the supervision of
previous studies have compared the effects of combined professional physiotherapists. In addition to taking
NSAIDs and exercise therapies and NSAIDs and TENS medicine, the TENS group received 30 minutes of TENS
therapies on CLBP in women. Therefore, present study therapy three times a week, for five weeks. The TENS
was designed to compare the effectiveness of these therapy consisted of the placement of four coetaneous
therapeutic methods for CLBP. electrode pads that were stimulated at a frequency of

MATERIALS AND METHODS treatments were performed at the afternoon. In each

Twenty four female subjects (age 22±3 years old; see if they have any pain or discomfort. 
body mass 70±8kg) with CLBP participated in the study. The disability was assessed using Oswestry
Subjects’ pain intensity had been maintained at a stable disability questionnaire. This questionnaire has been
level with oral NSAIDs for at least 3 months before designed to give us information as to how the back or leg
enrolment in the study. All patients were referred to Karaj pain is affecting people ability to manage in everyday life.
Rehabilitation Centre by their family doctors for receiving The assessment was performed 3 days before the start of
physiotherapy. Subjects were excluded if they were treatments and three days after the 5 weeks of receiving
pregnant or had a history of back surgery, sciatica, the treatments. Because most of the subjects were
osteoporosis, vertebral fracture, vertebral dislocation, unmarried and had no active sexual relationship the
spondylolisthesis and any kind of recent illnesses. section 8 of this questionnaire was not applicable for
University’s ethics committee initially approved the them. Therefore, the scores were calculated using
experimental procedures and study protocols, which were following formula:
fully explained to all subjects and a written consent form
was signed after having read and understood the details Level of disability = 
of the experiments. Total scores / 45 (total possible scores) × 100

After screening and collecting the basic information,
patients were randomly assigned to one of the three Statistical Analysis: Group comparison before and after
groups: Control (n=8), exercise therapy (n=8) and TENS
(n=8). All subjects in the three groups were asked to keep
taking the medicines (NSAIDs) as prescribed by the
research physician, because ethically we were unable to
ask subjects to stop taking NSAIDs. The prescribed
NSAIDs were ibuprofen and diclofenac which were taken

10/70 HZ. To avoid any effect of time of day, all

session few hours after treatment subjects were asked to

intervention was performed using ANOVA. When
ANOVA indicated the presence of a significant difference,
post-hoc comparisons using the LSD method were
applied to identify which mean differences were
statistically significant. To determine the effect of each
treatment separately, pre and post-treatment values were



0

4

8

12

16

20

24

28

NSAIDs Exercise TENS

Treatment

D
is

ab
ili

ty
 s

co
re

s

Before After

*
*

*

$

World J. Sport Sci., 2 (1): 43-47, 2009

45

compared using paired T-test. Values are presented as
mean±SD unless otherwise stated. The level of
significance in all statistical analyses was set at P < 0.05.

RESULTS

Statistical analysis revealed a main significant effect
of treatment on disability. Disability in TENS, exercise
therapy and control groups was significantly improved by
71, 40 and 27%, respectively. Scores derived from
Oswestry questionnaire for disability revealed that TENS
therapy resulted in greater improvements than exercise
therapy and control group (Fig. 1). Post-hoc analyses
revealed a significant difference between TENS and
control in one hand and between TENS and exercise
therapy in the other hand. Although the improvement in
exercise therapy group was higher than control group, the
difference between two groups was not statistically
significant. Mean±SE values of the disability scores for
control group (NSAIDs therapy) before and after
treatments were 13.6±5.2 and 9.8±4.8, respectively. The
values for exercise therapy were 12.8±3.4 and 7.6±4.8,
respectively; while, for TENS therapy were 21.4±3.8 and
6.2±3.2, respectively. 

DISCUSSION 

Following TENS, exercise therapy and control
condition disability was improved by 71, 40 and 27%,
respectively. Scores derived from Oswestry questionnaire
for disability revealed that TENS resulted in greater
improvements than exercise therapy and control groups
(Fig. 1). Our  findings  are  in  agreement  with  those of
Cheing and Hui-Chan [13] who reported a significant
improvement in pain intensity with TENS treatment
compared to placebo. The TENS therapy has been
recommended by the Quebec Task Force guidelines for
the management of CLBP. However, our findings are in
contrast to Deyo [3] study, which showed no significant
differences between active TENS and placebo. Several
systemic reviews either have not found an evidence for
recommending TENS [14, 15] or have found limited and
poor evidence for short-term benefit of TENS treatment
[16, 10]. The discrepancy among the previous studies on
effectiveness of TENS treatment could be attributed to
differences  in  study  design, stimulation mode, method
of TENS application, sample size and treatment duration
[15-16]. The kind of TENS used in the present study was
moderate  frequency   (10/70 HZ) and subjects received
the TENS and  exercise  therapy  in  clinical setting by
professional  therapist  and  were   not  self-administered.

Fig. 1: Mean±SE of the disability scores before and
after NSAIDs, exercise and TENS therapy.
* indicates a significant effect of treatment on
disability and $ indicates a significant difference
between TENS and the other two groups

Therefore, unlike the other studies the subjects’
compliance  with  the procedure was not an effective
factor in our findings.

Although in the present study there was no
significant difference between exercise therapy and
control group, the improvement in LBP was higher in
exercise therapy (40%) than control group (27%). These
findings support those of Koes et al. [17] who reported
that physiotherapy (exercise and massage) was superior
to continued treatment by family physicians. There is
controversy among the findings of previous studies that
investigated the effects of exercise therapy on CLBP [9].
Some studies have reported that exercise therapy is more
effective than comparison treatments [18, 19, 20]; while
others have shown no statistically significant difference
[21, 22, 23]. However, there is a general consensus that
exercise therapy is at least as effective as other
conservative treatments for CLBP. Generally, it is difficult
to reach a firm conclusion regarding the effects of exercise
therapy on CLBP based on previous findings because
some studies have used multiple treatments while some
other used single treatments [9]. In addition, type of
exercise and the duration of treatments adding to this
controversy.

Lack of the adequate power to detect clinically
important differences is one of the major criticisms of
studies undertaken to evaluate effectiveness of TENS in
CLBP. Although in the present study the sample size was
not big and this was a limitation, the significant
differences were discovered. However, individual
responses to different stimulations (frequency, waveform,
pulse width and amplitude) may be variable [24].
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Moreover, particular subgroups with CLBP may respond 10. Philadelphia Panel, 2001. Philadelphia Panel evidence-
to TENS better than the others. Therefore, the findings of based clinical practice guidelines on selected
the present study could be generalized only to the young rehabilitation interventions for low back pain.
females with CLBP. Physical Therapy, 81(10): 1641-1674.

It is concluded that for female patients with CLBP the 11. Gam, A.N. and F. Johannsen, 1995. Ultrasound
TENS treatment had a better effects than exercise therapy therapy in musculoskeletal disorders: A meta-
or only NSAIDs therapy and that the patients who analysis. Pain, 63(1): 85-91.
received the exercise therapy with NSAIDs had better 12. Henry, D., L.L. Lim, L.A. Garcia Rodriguez, S. Perez
outcomes than those receiving only the NSAIDs therapy. Gutthann,    J.L.   Carson,   M.   Griffin,   R.   Savage,
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