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Abstract— Introduction: Transcutaneous electric nerve stimulation (TENS) has emerged as a popular method 
to treat various chronic pain conditions. The purpose of this review is to examine the effect of TENS on pain 
management in patients with chronic low back pain. Methods: A search was conducted in Greek and English 
language, at Google Scholar, PubMed, PEDro, Science Direct, and Cochrane Library electronic databases, 
combining keywords of the central axes of the issue such as "chronic low back pain" or "CLBP", "pain relief", 
"electrotherapy", "transcutaneous electrical nerve stimulation" or "TENS". Results: Eight studies, RCT (n=4) and 
systematic reviews (n=4), which examine the effectiveness of TENS were included in this review. A total of 1.605 
patients were included in this review, 512 patients in RCTs and 1093 in systematic reviews. Most studies (n=6) 
compared TENS with placebo, two studies compared different type of TENS and one TENS with educative 
treatment program. Conclusions: The results of this review demonstrates that the application of the TENS and 
mainly the bTENS can contribute short-term to pain adjustment and to the limitation of painkiller consumption when 
it comes to patients with CLBP. There was contradictory evidence that showed that TENS currents when used as 
an isolated treatment cannot be supported.  

Keywords— chronic low back pain; electrotherapy; pain relief; TENS. 

http://www.jmhsci.org/


British Journal of Medical & Health Sciences (BJMHS) 

 

Vol. 4 Issue 11, November - 2022 

www.jmhsci.org 

BJMHS450404 1344 

I.  INTRODUCTION  

Low back pain (LBP) is a leading cause of work absenteeism and visits to healthcare professionals [1-2]. Sixty to 
90% of the adult population is at risk of developing LBP at some point in their lifetime [1-9]. Of those who develop 
acute LBP, 30% develop chronic LBP [10]. The use of multiple complementary treatments is frequent and active 
therapies encouraging individuals to participate in the treatment process are increasingly advocated [11]. One of 
these methods is transcutaneous electrical nerve stimulation (TENS), a noninvasive treatment that can be self-
administered by patients and is generally associated with few safety concerns, adverse effects being principally 
limited to transient skin irritation. 

TENS is widely used in the management of chronic pain [12]. TENS is used in a variety of clinical settings to treat 
a range of different acute and chronic pain conditions, and has become popular with both patients and health 
professionals of different disciplines, including physiotherapists, midwives, nurses and doctors [13]. TENS units 
deliver electrical stimulation to the underlying peripheral nerves via electrodes placed over the intact skin surface, 
near the source of maximal pain [14-17]. The development and application of TENS was based on the Gate 
Control Theory, conceptualized by Melzack and Wall [18]. 

There are three main therapeutic methods of administrating TENS [19]: continuous TENS (frequency bigger than 
80 Hz, pulse width bigger than 50 ms, short stimulation duration, very high volume sufficient for the activation of 
the fibers that cause pain), burst mode TENS (bursting of high frequency pulses, it is given with low frequency 
less than 10 Hz, high volume) and modulation TENS (one or more parameters are shaped randomly while 
treatment) [20]. Whether there is a significant difference in clinical effectiveness between high frequency and low 
frequency modes is unclear and not well defined [21-22]. 

This approach has emerged as a popular method to treat various chronic pain conditions [23-38] including chronic 
low back pain (CLBP) [38-45]. Despite its wide use, its effectiveness to chronic low back pain is still debatable. 
The purpose of this review is to examine the effect of TENS on pain management in patients with CLBP.  

II. METHODS  

Data design: A search on Google Scholar, PubMed, PEDro, Science Direct and Cochrane Library was 
conducted, combing key words of the main parts of the topic like chronic low back pain or CLBP, pain relief, 
electrotherapy, transcutaneous electrical nerve stimulation or TENS. The results are presented as per the 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) reporting guideline (supporting 
checklist/diagram). [46] A total of 8 studies, RCT (n=4) and systematic reviews (n=4), which examine the 
effectiveness of TENS at patients with CLBP were included in this review. A total of 1.605 patients were included 
in this review, 512 patients in RCTs and 1093 in systematic reviews. Most studies (n=6) compared TENS with 
placebo, two studies compared different type of TENS and one TENS with educative treatment program. 

Inclusion Criteria: The review included studies designed to evaluate the effect of TENS at patients with CLBP in 
Greek and English language, with no limitation about the publication date. Case reports and case series were 
excluded.  

Study selection: Eligibility screening of the studies was conducted in a blinded standardized way by two 
independent reviewers (Ev.T. and S.T.). Titles and abstracts were screened using and duplicate articles were 
excluded. After screening titles and abstracts, full paper copies were retrieved. Full text screening was also 
performed blinded by the same reviewers (Ev.T. and S.T.). Disagreements between authors during any stage of 
the screening process were resolved by consulting a third reviewer (Em.T.). 

 

III. RESULTS  

Yakşi et al. (2021) [47] examined the effectiveness of TENS at people with CLBP for more than 12 weeks’ time, 
with no inflammation or tumorous disease. A total of 74 patients participated in this research, 27 female and 47 
male (18 to 65 years old). The participants were randomly divided into 3 groups, the first group (n=25) received 
bTENS treatment (burst TENS), the second group (n=25) received cTENS treatment (continuous TENS), while 
the third group (n=24) received placebo TENS treatment. The parameters for the continuous TENS form were 
60-80 Hz frequency, duration 50-80 ms and volume 10-30 mA. Concerning the explosive TENS form, low 
frequency current 1-4 Hz was combined with high frequency current 50-100 Hz. All patients fulfilled 15 sessions, 
5 times a week for 3 weeks and were informed for both the treatment method and for the possible side effects 
that might appear. A statistically significant improvement was observed in mean VAS scores post treatment 
(postT) compared to pretreatment (preT) in all three groups. Intergroup comparison revealed a significant 
difference between preT and postT values, that difference being assessed in favor of bTENS at multiple 
comparison analysis. Although significant improvement was determined in neuropathic pain DN4 scores 
measured at postT3 compared to preT in all groups, there was no significant difference between the groups. No 
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statistically significant difference was also observed between the groups in terms of MOS, BDI, or SSR values at 
postT3 (P > 0.05). Based on the study results it was obvious that bTENS administration to patients with low back 
pain is an effective and safe method which can be used for short term pain control. 
In Garaud et al.’s study (2018) [48] the effectiveness of TENS current for the treatment of chronic low back pain 
when combined with an educative treatment program was examined. The study sample consisted of 97 patients 
with CLBP, between 18 and 75 years old, who were divided into 2 groups. A combination of 50 received routine 
treatment with TENS current and 47 received routine treatment with TENS current with an educative treatment 
program based on a nurse’s advisory support was conducted. A conventional TENS program was dispensed as 
interference tool, a program that is characterized by continuous stimulation with high frequencies 80-100 Hz, with 
wave duration from 50 to 100 ms and with low volumes achieving painless paresthesia at the part of the body 
that is being treated. During the test part a “Burst Mode” TENS program, was used, a program that is 
characterized by continuous stimulation with low frequencies (1-4 Hz), with wave duration from 100 to 400 ms 
and high volumes so as to cause feeble muscular contractions. The results indicated that only 44% of the first 
group were still evaluative at the end of the study, while in the second group 70%. The questionnaire scores 
evolved similarly between the groups through time. No significant differences between the two groups 
concerning inactivity pain and motion pain, and the administration of painkillers and social impact were observed. 
This study does not support the use of TENS current for the treatment of patients with CLBP, even though the 
patients profited from the educative treatment program. 
Buchmuller et al.’s study (2012) [49] evaluated the effectiveness of TENS to patients with CLBP. A total of 236 
adult patients aging from 25 to 86 years with CLBP, with or without radicular pain, participated in this study. 
Those patients were randomly divided into 2 groups. The first (n=117) received TENS treatment and the second 
(n=119) received placebo TENS treatment for 1 hour, 4 times a week for 3 months of treatment. A combination 
of conventional TENS current with continuous high frequency stimulation 80-100 Hz, with wave duration 50-100 
ms and with low volume achieving a potential painless body paresthesia, and explosive TENS form, that is 
characterized by non-continuous stimulation with low frequency 1-4 Hz, wave duration 100-400 ms and high 
volume causing painless muscular contractions, was used. According to the results a significant improvement 
between the first and the last treatment with TENS for pain relief on the VAS scale was observed. No other 
significant difference at the results was noted for both groups. The researchers supported based on these results 
that there is not functional benefit of the TENS treatment for the handling of CLBP. 
The main aim at Pivovarsky et al.’s (2021) [50] study was the comparison and evaluation of the immediate relief 
results of the conventional and the explosive TENS form to patients with CLBP. The sample consisted of 105 
patients with non-specific CLBP, aging between 18 and 85 years, who were randomly classified in the following 
groups. The 1st group that received placebo TENS treatment, the 2nd group that received conventional TENS 
treatment of continuous stimulation 100 Hz and pulse rate 100 ms and the 3rd group that received bTENS 
treatment of 100 Hz frequency, shaped pulse rate 2 Hz and pulse duration 100 ms. The results showed that pain 
intensity and pain quality were both mitigated to both interference groups (conventional TENS group and burst 
mode TENS group). More specifically, a positive effect was observed on TENS interventions in comparison to 
the placebo TENS group in every aspect of the McGill questionnaire, except from the pain volume and the 
pressure pain threshold that were intensified significantly right after the TENS currents in both intervention 
groups, but not in the placebo medication group. Both ways of TENS application were effective for pain 
regulation, but significant results that indicate the best way for chronic low back pain treatment were not found. 
In Jauregui et al.’s (2016) [51] meta-analysis, the researchers evaluated TENS effectiveness to patients with 
CLBP. In this meta-analysis the researchers included randomized controlled tests, cohort studies and 
randomized cross-studies which mentioned TENS current as the medium of CLBP treatment. This study’s 
sample included 267 patients who attended a 7-week treatment program. At the subdivision of the treatment 
duration it resulted that the patients who received treatment for less than 5 weeks had significant impacts 
concerning the pain, while those who received treatment for more than 5 weeks did not have significant impacts 
concerning the pain. The results showed that TENS treatment for the handling of CLBP indicated significant pain 
limitation. Thus, the implementation of TENS currents can lead to less use of painkillers and should be 
incorporated to the treatment program for the handling of CLBP. 
In Khadilkar et al.’s (2005) [52] systematic review, RCT trials that evaluated the effect of TENS treatment to 
people with CLBP were used. In total, 2 RCTs were included, where 175 patients over 18 years of age 
participated, patients who had been diagnosed with CLBP, which is defined as chronic mechanical persisting 
pain that lasts more than 12 weeks. In the first RCT was observed significant pain relief in TENS treatment in 
comparison to placebo TENS, but in the second RCT statistically significant differences were not observed 
between the two treatment groups and the control groups. The researchers highlighted that more attention 
should be given to the dangers and benefits of long-term use, which would treat CLBP more appropriately. 
Another systematic review that was conducted by Gaid and Cozens (2009) [53] aimed at the investigation of the 
effectiveness of TENS treatment for the handling of CLBP. Controlled tests that involved TENS as treatment 
(regardless of type or constructor) were included and the people had been diagnosed with CLBP. Only three 
controlled trials about the effectiveness of TENS treatment were included in the review. The results supported 
that TENS can be used for short-term results on pain to people with CLBP. However, the researchers noted that 
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more studies are needed for the tracing of clinical changes for a bigger period of time and the appropriate 
frequency for treatment with the use of TENS needs to me examined.  
Odebiyi et al. (2013) [54] conducted a systematic review with RCT, that compared the effectiveness of TENS 
current and the placebo for handling of LBP. In the review 4 RCTs were included, 585 patients over 18 years of 
age with CLBP for more than 12 weeks participated. Conflicting evidence emerged as to whether TENS 
contributes positively to the limitation of the pain, while two trials indicated strong evidence (410 patients) of no 
improvement of the functional situation of the lumbar part. Moreover, there were conflicting evidence about the 
general health condition in the two trials, as one study did not indicate any improvement, while the other showed 
significant improvements to many but not to all the subsections of the SF-36 questionnaire. Multiple numbers of 
natural outcome presented no significant statistical improvement in relation to the placebo. Overall, the patients 
that received treatment with TENS similar to acupuncture reacted similarly to those that were treated with 
conventional TENS. Based on this evidence the review concluded that TENS use for the treatment of CLBP 
cannot be supported and more research is required for its effectiveness can be drawn. 

 
Table 1. Studies included in this review concerning TENS for treating CLBP. 

 
  

Author (year) Method Sample(n) Intervention Conclusion 

Pivovarsky et 
al., 2021 

Randomized 
controlled trial 

105 1
st
 group: conventional 

TENS  
2

nd
 group: bTENS 

Both TENS forms were effective 
for pain regulation. 

Yakşi et al., 
2021 

Randomized 
placebo-
controlled 
study 

74 1
st
 group: bTENS 

2
nd

 group: cTENS 
3

rd
 group: placebo 

TENS 

bTENS treatment to patients 
with CLBP is an effective and 
safe method that can in the 
short term contribute to pain 
control. 

Garaud et al., 
2018 

Randomized 
study 

97 1
st
 group: TENS  

2
nd

 group: TENS and 
educative treatment 
program 

This study does not support 
TENS use for the treatment of 
patients with CLBP even though 
the patients were profited by the 
educative treatment program. 

Buchmuller et 
al., 2012 

Randomized 
controlled trial 

236 1
st
 group: TENS  

2
nd

 group: placebo 
TENS  

There was not functional profit of 
TENS use to patients with 
CLBP. 

Khadikar et al., 
2015 

Systematic 
review 

175 1
st
 group: TENS  

2
nd

 group: placebo 
medicine  

The evidence for the 
effectiveness of TENS currents 
as the only intervention for the 
handling of CLBP is limited. 

Gaid& Cozens, 
2009 

Systematic 
review 

241 1
st
 group: TENS  

2
nd

 group: placebo 
medicine  

This systematic literature review 
provides evidence that supports 
that TENS use for the treatment 
of CLBP can have short term 
results. 

Odebiyi et al., 
2013 

Systematic 
review 

585 1
st
 group: TENS 

2
nd

 group: placebo 
medicine 

The use of TENS currents for 
chronic low back pain treatment 
cannot be supported and further 
research is required for the 
determination of their 
effectiveness. 

Jaurequi et al., 
2016 

Meta-analysis 267 1
st
 group: TENS 

2
nd

 group: placebo 
medicine  

CLBP treatment with TENS 
showed significant pain 
mitigation as TENS use can lead 
to the use of less painkillers, 
that’s why it should be 
incorporated in the treatment of 
CLBP program. 

 

IV. DISCUSSION  

Eight studies, RCT (n=4) [47-50] and systematic reviews (n=4) [51-54], which examine the effectiveness of TENS 
were included in this review. A total of 1.605 patients were included in this review, 512 patients in RCTs and 1093 

http://www.jmhsci.org/


British Journal of Medical & Health Sciences (BJMHS) 

 

Vol. 4 Issue 11, November - 2022 

www.jmhsci.org 

BJMHS450404 1347 

in systematic reviews. Most studies (n=6) compared TENS with placebo, two studies compared different type of 
TENS and one TENS with educative treatment program. 
The findings from three studies [47, 49-50] comparing TENS with placebo medicine showed that the use of TENS 
cannot be supported as a treatment method for the handling of pain of the patients with CLBP, as there is not any 
statistically significant functional benefit between the two treatments. However, a meta-analysis indicated that the 
use of TENS aids at the reduction of pain and leads to less use of painkillers [51]. Another systematic review 
mentioned that TENS currents should be integrated in the treatment program for the handling of CLBP, as their use 
contributes to short-term results [53].  
A study [50] that compared the effectiveness of the conventional and bTENS showed that both application methods 
were effective for pain regulation. However, no strong evidence was found to indicate which method provides 
betters results. Another study [47] that compared the effectiveness of bTENS, conventional TENS and the placebo 
medicine showed that the use of bTENS on patients with CLBP is an effective and safe method and presented 
promising results in the short-term aid at pain control. Finally, a randomized trial [48] where TENS currents were 
compared with a therapeutic treatment program led to the conclusion that the use of TENS cannot be supported for 
the treatment of patients with CLBP even though the patients benefited by the therapeutic education program. 
According to this review the data for the effectiveness of TENS as an isolated intervention are limited. The use of 
TENS at RCTs presents no statistically important improvements compared with placebo medicine. While two 
reviews support them and suggests their implementation in a therapeutic protocol. As far as the type of TENS, the 
bTENS has showed to be more beneficial. A therapeutic education programs shows greater results than the use of 
TENS.  

V. CONCLUSION 

The results of this review demonstrates that the application of the TENS and mainly the bTENS can contribute 
short-term to pain adjustment and to the limitation of painkiller consumption when it comes to patients with CLBP. 
There was contradictory evidence that showed that TENS currents when used as an isolated treatment cannot be 
supported. The benefits of this study can be used as a reference to determine the treatment protocol for people 
with CLBP, as well as a research material. The limitation of this review is that there was sparse literature 
concerning TENS as an isolated treatment, thus no clear conclusions can be drawn. Further research is needed in 
order to fully examine the effects of this treatment in large number of patients with CLBP and to examine the effects 
and the implications their long-term use can entail.  
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