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Introduction 
LBP is a common musculoskeletal symptom that occurs 
in all countries, from developing to developed countries, 
in all age groups from children to the elderly population 

and almost everyone with acute episodes or chronic 
conditions during their lifetime.1 LBP can seriously 
affect the quality of life and has become the leading 
cause of years lived with disability worldwide (64.9 
million) when compared with diabetes (38.6 
million), chronic obstructive pulmonary disease (30.6 
million), and other chronic diseases or disorders in 
2017.2,3

Many treatments have been proposed, starting with 
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and 
opioids alone or in association with paracetamol.4 The 
American College of Physicians and the American Pain 
Society recommend non-drug therapies for patients who 
do not improve with conventional treatments. These 
therapies include intensive rehabilitation, physical 
exercise, acupuncture, massage therapy, spinal 
manipulation, yoga, and cognitive-behavioral therapy.5 
Transcutaneous Electrical Nerve Stimulation (TENS) is 
one of the oldest techniques for treating LBP, 
particularly chronic LBP (CLBP).6-8 However, its 
effectiveness is controversial. Systematic reviews of the 
Cochrane database did not find robust evidence of 
TENS efficacy concerning pain, functional status or
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orally. The therapeutic procedures were executed by the 
same physiotherapist in the department and advised to 
continue at home. 
Main outcome variables include Subjective pain 
intensity score, Visual Analogue Scale, Tenderness 
index, Disability due to pain, Spinal mobility index, and 
Oswestry Disability Index.14,15 Outcome measures were 
assessed at baseline and eight weeks. Assessments were 
done in the same manner and at the same time intervals 
for both treatment arms utilizing standardized methods.
Data were processed and analyzed using SPSS v23. All 
analyses were performed using the per-protocol 
analysis (Included only those available in the final 
follow-up). Quantitative data were expressed as mean 
(Standard deviation), and an independent sample t-test 
and paired sample t-test tested differences between the 
two groups and within the individual group. Categorical 
data were expressed as frequency (Percentage) and 
compared by the Chi-square test. p<0.05 was 
considered significant statistically.

Results
A total of 90 patients were included in the trial. In both 
groups, 45 patients started the study, and 80 (40 in each 
group) were assessable at the eight-week follow-up 
visit. The demographic characteristics of the study 
patients are presented in Figures 1 and 2. Both the 
groups were similar in terms of their age and sex 
distributions. The mean age was 41.82 (±11.95) and 
42.70 (±12.52) years, respectively, in Group-A and 
Group B. Males were predominant in both groups.
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occupational status in the management of CLBP.9,10 
Recent study results do not support the use of TENS in 
the treatment of patients with CLBP.11

Nevertheless, TENS is widely used as a therapeutic 
adjunct in the management of CLBP. It is a relatively 
safe, non-invasive, and easy-to-use modality that can be 
conveniently self-administered by patients at home, 
making it an attractive treatment option.8 Few studies 
from Bangladesh investigated the utility of TENS in 
nonspecific, but the results were inconsistent.12,13 
Therefore, the present study has been conducted to 
evaluate the effects of TENS on patients with 
nonspecific CLBP. The objective of this open 
Randomized Clinical Trial (RCT) in patients with 
CLBP was to investigate the efficacy of TENS as an 
add-on to Activities of Daily Living (ADL) and 
NSAIDs combinations. The hypothesis was that TENS, 
combined with ALD and NSAIDs, provides a better 
quality of life and functional status than ALD and 
NSAIDs without TENS.

Materials and methods
This RCT was conducted at the Department of Physical 
Medicine and Rehabilitation, Chittagong Medical 
College, Chattogram, Bangladesh, from January 2019 
to June 2019. The Ethical Review Committee approved 
the study of Chittagong Medical College. The study 
participants were informed verbally about the study 
design, the purpose of the study, and their right to 
withdraw from the research at any time, for any reason 
whatsoever. Subjects who gave informed consent to 
participate in the study were included.

 A total of 90 patients were enrolled in the study based 
on eligibility criteria. Patients aged 21 to 65 years, with 
LBP for > 3 months, who were able to complete the 
questionnaire and preferably residents of Chattogram 
City were included in the study. Patients were ineligible 
for the study if they had a contraindication to TENS 
(Epilepsy, pregnancy, wearing a pacemaker, an 
allodynia area, electrode allergy) if they had used 
TENS before their enrolment, if they had a mental, 
sensory, or cognitive disorder, if they lacked autonomy 
or were living alone without home help; and if they 
were involved in other pain management research. 

The patients who fulfilled the inclusion criteria were 
randomly allocated into Group A (Controls, n=45) and 
Group B (TENS, n=45). NSAID and ADL were 
advised in both groups. In Group B TENS machine 
operated with a low frequency of 0.5 to 10 Hz and high 
intensity of 15 to 50 mA. Electrodes placed 
paravertebral region over lower back for 20 minutes 3 
times/week for up to 8 weeks. NSAIDs have been 
prescribed in the form of Naproxen 250 mg twice daily

Figure 1 Age distribution of the participants stratified 
by study groups (Group A: NSAIDs+ADL, Group B: 
NSAIDs+ADL+TENS)

Figure 2 Sex distribution of the participants stratified 
by study groups (Group A: NSAIDs+ADL, Group B: 
NSAIDs+ADL+TENS)

p=0.861, Chi-square test



Table III compares the treatment responses between 
Group A and Group B. There were no significant 
differences between the two groups in pre-treatment 
assessment and the improvement during treatment.  

Table III Comparison of outcome variables between 
Group-A & Group-B at different time points

Group A: NSAIDs+ADL, Group B: NSAIDs+ADL+ 
TENS. Data were expressed as mean ±SD. *Independent 
sample t-test.  

Discussion
CLBP is an important public health condition due to its 
impact on work disability, absenteeism, and treatment 
costs and a considerable amount of research on 
interventions for pain relief has been performed.16,17,9,10,18 

TENS is a nonpharmacological modality widely used to 
manage pain; however, its effectiveness for patients 
with CLBP has been questioned.8,9,19,20 The current 
analysis showed that TENS intervention had no 
additional benefit when combined with NSAIDs and 
ADL for reducing pain intensity in those with non-
specific CLBP during treatment, concordance with 
previous systematic reviews and meta-analyses. 8,9

In this study, it was observed that all the outcome 
variables individually improved in Group-A and Group 
B, but these were not statistically significant in between 
two groups. The reduction of VAS score was more in 
patients who took TENS than in those who did not, but 
this difference was not statistically significant. 
Subjective pain intensity and tenderness index 
improved in both the groups and were statistically 
significant, but in between the groups, these are not 
statistically significant. Disability due to pain and
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Table I depicted that both the groups were similar at 
baseline with regards to their clinical and laboratory 
parameters, including mean duration of pain, height, 
weight, pulse, Systolic and Diastolic Blood Pressure 
(SBP & DBP) Hemoglobin, Erythrocyte Sedimentation 
Rate (ESR) and Schober’s test. 

Table I Clinical and laboratory parameters of the 
participants at enrollment 

Group A: NSAIDs+ADL, Group B: NSAIDs+ 
ADL+TENS. Data were expressed as mean ±SD. 
*Independent sample t-test.  

Table II shows significant improvement in Subjective 
pain intensity, VAS, tenderness index, disability due to 
pain, spinal mobility index, and Oswestry disability 
index in both groups from baseline to eight weeks post-
treatment.

Table II Within-group changes in the outcome 
parameters in Group A and Group B from baseline to 
after eight weeks

Variables 	 Group A (n=40)	 Group B (n=40)	 p-value*

Duration of pain, days	 23.9 ± 2.57	 23.5 ± 1.50	 0.862
Height (Inch)	 62.42 ± 2.55	 63.24 ± 3.15	 0.954
Weight (kg)	 57.28 ± 10.32	 58.58 ± 10.75	 0.760
Pulse/min	 73.95 ± 4.73	 74.56 ± 4.64	 0.449
SBP (mmHg)	 122.45 ± 9.13	 117.10 ± 10.09	 0.758
DBP (mmHg)	 78.91 ± 6.23	 76.43 ± 4.50	 0.659
Hemoglobin (g/dl)	 11.72 ± 1.45	 12.05 ± 1.42	 0.370
ESR mm 1sthr	 17.43 ± 7.45	 19.35 ± 9.42	 0.149
Schober’s test	 4.32 ± 0.75	 4.67 ± 0.73	 0.750

Outcome parameters 	 Group A	 P-value*	 Group B	 p-value*

Subject pain intensity	 	 	 	
 Pretreatment score W0	 3.21±0.72	 0.007	 3.27±0.66	 0.001
 Post-treatment score W8	 2.56±0.62	 	 2.11±0.67	
Pain score (VAS)	 	 	 	
 Pretreatment score W0	 7.06±0.81	 0.004	 7.11±0.83	 0.002
 Post-treatment score W8	 6.55±0.77	 	 6.11±0.75	
Tenderness index	 	 	 	
 Pretreatment score W0	 2.49±0.71	 0.020	 2.72±0.46	 0.001
 Post-treatment score W8	 1.94±0.64	 	 1.88±0.58	
Disability due to pain	 	 	 	
 Pretreatment score W0	 2.05±0.72	 0.021	 2.44±0.61	 0.021
 Post-treatment score W8	 1.38±0.69	 	 1.61±0.50	
Spinal mobility index	 	 	 	
 Pretreatment score W0	 5.33±0.28	 0.119	 5.41±0.33	 0.414
 Post-treatment score W8	 5.37±0.27	 	 5.45±0.32	
Oswestry disability index	 	 	 	
 Pretreatment score W0	 54.00±4.96	 0.002	 53.40±4.96	 0.002
 Post-treatment score W8	 12.00±4.05	 	 12.00±4.05	

Group A: NSAIDs+ADL, Group B: NSAIDs+ADL+TENS. 
Data were expressed as mean ±SD.*Paired sample t-test.  

Outcome parameters	 Group A	 Group B	 p-value*

Subject pain intensity	 	 	
 Pretreatment score W0	 3.21±0.72	 3.27±0.66	 0.887
 Post-treatment score W8	 2.56±0.62	 2.11±0.67	 0.351
Pain score (VAS)	 	 	
 Pretreatment score W0	 7.06±0.81	 7.11±0.83	 0.815
 Post-treatment score W8	 6.55±0.77	 6.11±0.75	 0.415
Tenderness index	 	 	
 Pretreatment score W0	 2.49±0.71	 2.72±0.46	 0.615
 Post-treatment score W8	 1.94±0.64	 1.88±0.58	 0.112
Disability due to pain	 	 	
 Pretreatment score W0	 2.05±0.72	 2.44±0.61	 0.162
 Post-treatment score W8	 1.38±0.69	 1.61±0.50	 0.210
Spinal mobility index	 	 	
 Pretreatment score W0	 5.33±0.28	 5.41±0.33	 0.752
 Post-treatment score W8	 5.37±0.27	 5.45±0.32	 0.614
Oswestry disability index	 	 	
 Pretreatment score W0	 54.00±4.96	 53.40±4.96	 0.272
 Post-treatment score W8	 12.00±4.05	 12.00±4.05	 0.889
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spinal mobility index - both variables improved 
statistically significantly at the end of week eight. 
These were consistent with the previous reports.11,19,20

Interestingly, the length of time a person uses TENS, 
that is, duration of treatment, can influence TENS 
efficacy. A recent meta-analysis showed that TENS 
reduced pain intensity in people treated with TENS for 
less than five weeks but not those treated for more than 
five weeks.21 A possible explanation for these findings 
is the occurrence of analgesic tolerance due to repeated 
applications of TENS, as previously observed in 
animals and human studies.22-24

Limitations 
Bergeron-Vezina et al. summarized the limiting factors 
for studies on TENS as follows: characteristics of the 
population, intensities, rhythms, and duration of TENS 
use, concomitant use of opioids, and collection method. 
Some of these factors posed a problem in our study. 
The sample size was small and collected from one 
center only. The duration of the follow-up was limited 
and done only once. Finally, another important 
limitation was the absence of Sham devices to operate 
the same exact way as a fully functional electrotherapy 
device. 

Conclusion
In conclusion, the overall results of this study do not 
support the use of TENS in treating patients with CLBP 
as an add-on to NSAIDs and ADL training.

Recommendations 
Considering the limitations of the present study, a 
further multicenter survey with a large sample and 
repeated longer follow-up is necessary to validate the 
effect of TENS therapy in CLBP.
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