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Abstract 

Transcutaneous electric nerve stimulation (TENS) is a standard therapy used in different 

painful conditions such as low back pain, diabetic polyneuropathy or arthrosis. However, 

literature reviews focusing on the effects and the clinical implication of this method in various 

painful conditions are yet scarce. The purpose of this literature research was to determine, 

whether TENS provides an analgesic effect on common painful conditions in clinical practice. 

Literature research was performed using three data bases (Pubmed, Embase, Cochrane 

Database), focusing on papers published in the space of time from 2007 to 2012. Papers were 

evaluated from two reviewers independently concerning the clinical outcome, taking account 

for the level of external evidence according to the German Cochrane levels of evidence  

(Ia – IV). 133 papers of varying methodological quality dealing with different painful 

conditions were selected in total. A clinically relevant analgesic effect was described in 90 

painful conditions (67%). In 30 painful states (22%), the outcome was inconclusive due to the 

study design. No significant analgesic effect of TENS was observed in 15 painful conditions 

(11%). The vast majority of the papers were classified as Cochrane evidence level Ib (n = 64; 

48%), followed by level Ia (n = 23; 17%), level III (n = 18; 14%), level IV (n = 15; 11%), level 

IIb (n = 10; 8%) and level IIa (n = 3; 2%). Most of the studies revealed an analgesic effect in 

various painful conditions, confirming the usefulness of TENS in clinical practice. 
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 Transcutaneous electric nerve stimulation (TENS) is 

a common therapeutic device used in different painful 

situations in the everyday clinical practice. It is non-

invasive, inexpensive and reveals hardly any major 

side effects. TENS can be easily self-administered by 

the patients following a short training, and the intensity 

of electrical stimulation can be adjusted by the patients 

themselves according to need. Previous meta-analysis 

and reviews have reported about the effect of TENS in 

various painful conditions [1,3-6]. However, papers 

analyzed in meta-analysis or reviews revealed study 

designs of higher quality such as randomized 

controlled trials. Controlled studies without 

randomization, quasi-experimental studies or experts’ 

opinion based on clinical observations were generally 

elided due to the poor study quality. Because of the 

limited or contradictory data, the effect of TENS was 

often evaluated as inconclusive. As stated by Sackett et 

al., the use of the best available scientific evidence 

from literature research solely is not sufficient, but 

requires the integration of individual clinical expertise 

[7]. Indeed in the daily clinics, the choice for the 

appropriate therapeutic modality is not based on the 

level of scientific evidence solely, but rather has to be 

customized according to the patients’ need. The 

statement for inconclusiveness because of limited data 

or poor study design could distort the effectiveness of 

TENS in various painful conditions, and thus 

unethically deprive patients of effective treatment. 

Therefore, the aim of this descriptive literature 

research was to provide an overview of papers 

including all kinds of study design dealing with the use 

of TENS in different painful situations. Clinical 
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Fig 1. Studies dealing with the use of TENS in 

different painful conditions were classified 

according to the outcome and to the levels of 

evidence. Scientific levels of evidence 

according to the German Cochrane Center 

are plotted against the number of the papers. 

Studies were categorized according to the 

analgesic effect of TENS described in 

different gray scales 

effectiveness of TENS taking into account the levels of 

external scientific evidence according to Cochrane was 

evaluated. 

Materials and Methods 

For a structured literature search, three different 

electronic data bases (Pubmed, Embase, Cochrane 

Central Register of Controlled Trials) were used to 

screen for papers published from January 2007 to May 

2012. “TENS”, “transcutaneous electrical nerve 

stimulation” and “pain” were used as key words. Only 

articles in English or German were selected. AN and 

MK acted as reviewers and evaluated the clinical 

outcome (positive/negative/inconclusive), while RC 

supervised the work. Since the aim of the current 

literature research was focused on the analgesic effect 

of TENS in patients, studies from basic research, such 

as papers dealing with non-human models, were 

excluded. The remaining studies were further classified 

according to the scientific levels of evidence of the 

German Cochrane Center ([6]; see Table 1). Control 

group was defined as a group obtaining either sham-

TENS, where no electrical stimulation was given, or 

low threshold stimulation below the patients’ detection 

threshold.  

Results and Discussion 

More than 800 hits were found in total, including 

painful conditions such as acute or chronic low back 

pain, osteoarthritis of the knee, rotator cuff tendinitis, 

cancer-related pain, postoperative pain, pain during 

child birth, painful diabetic neuropathy tension 

headache, trigeminal neuropathia or myofascial pain 

syndrome. Thereof, 133 papers were useful for further 

analysis. In two papers (Crawford-Faucher 2010, 

Dubinsky and Miyasaki 2010), two different painful 

conditions were described (positive outcome in painful 

diabetic neuropathy, negative outcome in chronic low 

back pain, respectively), hence resulting in a total of 

135 outcomes. (see Table 2). The number of treated 

patients per study varied from eight to1466 (mean 

value = 141, standard error of the mean = 27).  

An analgesic effect of TENS was reported in 90 out of 

135 painful conditions in total (“positive”; 67%). In 15 

painful states (11%), no alleviation of pain was 

observed (“negative”). The rest of the studies (n = 30; 

22%) was inclusive, e. g. due to poor statistical quality, 

limited and/or contradictory data in studies with level 

Ia, because of the missing statement about the outcome 

in case of reviews or experts’ opinions, the use of other 

therapeutic interventions as control, or due to the study 

design (study protocol, methodological papers). 

The vast majority of the papers were classified as 

evidence level Ib (randomized controlled trial), 

showing mostly a statistically significant analgesic 

effect of TENS. Second most common were level Ia 

studies (systematic review based on randomized 

controlled trials), consisting of mostly inconclusive 

studies, followed by papers from level III (non-

experimental studies, such descriptive case series) and 

level IV (experts’ opinion based on the clinical 

experience, descriptive studies). Only few studies were 

graded as level IIa (experimental studies without 

randomization) or level IIb (studies of quasi-

experimental design, such as case-control studies or 

cohort studies). See summary in Fig. 1. 

 
Table 1. Levels of external scientific evidence according to the German Cochrane Center. 

 

Ia Systematic review based on randomized controlled trials with methodologically high quality 

Ib Methodologically well designed randomized controlled trial 

IIa Controlled study with high quality without randomization 

IIb Study with a quasi-experimental design 

III Non experimental study of high quality 

IV Experts’ options, descriptive studies such as case reports 
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Many of the papers published between January 2007 

and May 2012 were graded in higher levels of 

evidence. The majority of the studies showed an 

analgesic effect of TENS in various painful conditions, 

encouraging the continuing use of TENS in the 

everyday clinical practice. Nevertheless, taking into 

account the large amount of inconclusive studies 

graded in Cochrane level Ia, further randomized, 

double-blind, placebo-controlled studies revealing a 

statistically adequate number of patients are required to 

provide a better statement. 

As mentioned above, good clinical practice requires 

the use of both best available scientic evidence and 

individual clinical expertise. Hence, low grading 

according to the Cochrane levels of scientific evidence 

does not automatically mean that these papers contain 

less clinically useful information. For example, the 

literature review from Pieber et al. (2010) contains 

much clinical details about the use of electrotherapy in 

painful diabetic peripheral neuropathy, considering the 

stimulation mode, stimulation intensity and frequency, 

time span of application, as well as the outcome, 

providing a good clinical overview. However, since it 

contains not only randomized controlled trials but also 

non-randomized controlled studies, uncontrolled 

studies or pilot studies, and because no statistical 

analysis was performed, it is graded as level IV, 

showing the difficulty of achieving both high scientific 

evidence and clinical relevance. 

External scientific evidence allone can not replace the 

individual clinical expertise and vice versa. Although 

grading of papers in aspect of both scientific reliability 

and clinical usefulness is a challenging task, it is 

essential for the patients’ sake and still remains to be 

optimized. 
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