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Introduction

Pain

Based on the International Association for the Study of Pain 
(IASP) pain is “an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage or described 
in terms of such damage”[1]. Pain is a protective tool, but if it 
loses its adaptive property it can get converted to a pathological 
issue. Chronic pain has been accepted as a pathology and a 
disorganization of the nervous system. It can be caused by genetic  

 
predisposition, central sensitization mechanisms and other factors 
[2]. John J. Bonica (1953) suggested that chronic pain sensation no 
longer serves a useful purpose and has a psychological and somatic 
affect [2]. 

Pain classification

Pain can be classified in many ways. The most usual ways are 
according the anatomy, intensity, duration and pathophysiology 
[3,4]. The pain sensation is individual and subjective [5]. 
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ARTICLE INFO Abstract

Background: Pain is the main cause of a patient’s visit to the physiotherapist. TENS 
is a non-invasive analgesic technique that is worldwide used. The physiotherapist’s 
role is very important in the treatment of the patient and many studies support the 
effectiveness of TENS to improve the pain levels. However, there is still a difference in its 
use by therapists and researchers. 

Objectives: The aim is to collect information about the beliefs and attitudes of 
Cypriot physiotherapists about the analgesic effect of TENS. 

Methods: The questionnaire was obtained from a previous study in India and sent 
via an online platform to Cypriot physiotherapists. The statistical analysis was done by 
SPSS. 

Results: 113 responses were received, where most physiotherapists reported TENS 
as a successful way of treatment. TENS seemed to be used more often in acute and 
intense pain, as well as in musculoskeletal pain, compared to pain due cancer. Almost 
all physiotherapists reported that their patients benefit to some extent from the TENS 
and most would suggest it as a home remedy. TENS is a popular prescription, while most 
Cypriots request or have already used it. 58.4% of Cypriot physiotherapists believe it is 
cost-effective while 28.3% said that they did not know. Most of them provide devices 
similar to TENS. There was a significant correlation of the TENS use in acute pain with its 
use in musculoskeletal/orthopaedic conditions (p=0.000), and a significant correlation 
of the TENS efficacy with the TENS use frequency for pain treatment (p=0.000). 

Conclusion: TENS is mostly used to reduce pain and is considered effective. Their 
views are largely similar to physiotherapists from other countries. More high-quality 
research is needed to explore and compare their views with research results.

https://biomedres.us/
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Epidemiology of Pain

Based on an international research in 2014, at least 10% of the 
population is affected by chronic pain and 1 out of 10 people will 
be additionally diagnosed every year [2]. In European (EU) 1 out 
of 5 adults is affected by chronic pain, mostly women, older age 
people and people with lower socioeconomic status [6]. However, 
men are less willing to report their pain in comparison with women 
[7]. Children of people with chronic pain are in greater risk of 
developing chronic pain [8]. In USA the cost of therapy for people 
with chronic pain is estimated at $560-635 billion per year [4] and 
in EU at 200€ billion [8]. Musculoskeletal pain is significant more 
often now than 40 years ago and is related with obesity. Shoulder, 
back and widespread pain have increased about 2-4 times, in the 
past 40 years [9] (Figure 1).

Figure 1: Classification of Pain.

Pain Mechanism

An injury initiates a series of processes to resolve the trauma. 
Cytokines and neuropeptides are released from the nerve endings 
and start the peripheral sensitization by initiating the inflammatory 
process [10,11]. The body and brain perceive the pain through 
nociception, which is a neural process of coding and processing 
noxious stimuli [5]. The nociceptors perceive and transfer the 
noxious stimuli from peripheral to central to the highest structures 
[12] after it gets transformed at the nerve endings to an electrical 
signal [13]. The nociceptors stimulate and release glutamine as 
their main neurotransmitter and other substances (substance 
P, calcitonin, somatostatin) to help the signal transmission at the 
synapsis [5]. Pain transmits through an action potential which 
has encoded all the information about the noxious stimuli [4,14]. 

The action potential travels through the dorsal horn and the 
spinothalamic tract to the brainstem, cerebellum and thalamus 
[5]. In the Central Nervous System (CNS) the coded information 
is controlled by the cortical centers and the brainstem, which can 
act as stimulants or inhibitors, form the emotional and sensory 
parts of pain and initiates appropriate to inhibit pain and start 
the healing process [4,15] (Image 1). A pathological condition of 
the CNS is the central sensitization, caused by nonstop release of 
neurotransmitters and results to continuous stimulatory action of 
the dorsal horn and CNS [11]. A potential reason for that can be 
the imbalance between the inhibitory and stimulatory mechanism 
of pain, with enhanced central stimulation and/or reduced central 
inhibition [4].Another pathological situation is the fear avoidance 
behaviour. After experiencing pain while performing a certain 
movement the body inhibits it to avoid the pain occurrence [10]. 
This can result to a creation of a pathological movement pattern 
with alteration of the muscle condition because of inhibiting the 
agonists of the painful motion and over stimulating the muscles of 
the alternated pathological movement pattern [4]. 

Image 1: Pain perception pathway [65].

TENS

Transcutaneous Electrical Nerve Stimulation (TENS) by 
definition is anything that delivers electricity across the intact 
surface of the skin to activate underlying nerves [16]. The TENS 
devise is a non-invasive technique of transferring non painful 
pulsed electric current across the skin and is characterised by low 
cost and usage simplicity [17].

Effects of TENS

TENS has been used for pain relieve , to improve decreased 
mobility, increase function, improve quality of life, increase the 
tolerance in pain, increase heart rate and decrease arterial blood 
pressure, change tissue temperature, produces vasodilatation, 

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
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helps tissue repair, accelerates scar healing after amputation and 
avoids further amputations diabetes [18,21].  It can also help 

restore secondary movement alteration when the primary issue is 
pain [22] (Table 1). 

Table 1: Indications and Contraintications of TENS use [21-23].

Indications

Acute disorders Trigeminal neuralgia

Post-surgical pain Imaginary pain

Dysmenorrhea Diabetic neuropathies

Oral pain Nerve entrapment

Dental procedures Cervical/Thoracic/Lumbar radiculopathies

Acute low back pain Reflex sympathetic dystrophy

Localized muscle pain Causalgia

Post-herpetic neuralgia Cancer-related pain

Contraindications Reason

Anterior neck area Possible irritation of the carotid artery and laryngeal nerve

Around eyes Possible increase of blood pressure in the eye

Anterior or posterior sternum Possible alteration of heart beat and function of intercostal muscles

People with cardioverter-defibrillator Possible alteration of the defibrillator rhythm

Pregnancy Unknown possible effects

Epilepsy Unknown possible effects

People with reduced perception Unable to follow instructions

Alternated sensation Possible skin irritation due to excessive intensity

Characteristics of TENS Device

Different TENS types activate different type of neurons 
and neuroreceptors and are producing different mechanism of 

analgesia. There are is no correlation between electrode placement 
and effectiveness in patients with chronic pain [24] (Table 2). 

Table 2: Indications

Type Frequency Intensity Pulse duration Sensitized fibers Sensation

Conventional 80-120Hz Low 50 - 100μs Large diameter, low threshold afferent neurons 
(Αβ)

Strong, non painful paraes-
thesia

Acupuncture like 2-4Hz High 100 - 200μs Small diameter, high threshold afferent neurons 
(Αδ) Non painful muscle spasms

Intense >12Hz High >200μs Small diameter, high threshold afferent neurons 
(Αδ) Strong, tolerable paresthesia

Type Frequency Intensity Pulse duration Sensitized fibers Sensation

Analgesia and Analgesic Effect of TENS

Melzack and Wall (1965) created a theoretical model of the 
inhibition of noxious stimulus, named gate control theory [25]. 
According to this theory after an injury there is immediate activation 
of small diameter afferent neurons, the signal reaches gray matter 
(GM) and opens the gate and transmits the stimuli to the brain. 
Reflexively the body activates large diameter afferent neurons  and 
inhibits the painful stimuli at the GM to decrease pain [25]. Central 
analgesia is produced by the descending analgesic mechanism, 
which starts at the rostral ventromedial medulla (RMV) and the 
periaqueductal gray (PAG) of the midbrain [26]. Another analgesic 
process is through the sympathetic mechanism which reduce the 
sympathetic tone [27].

The exact mechanism of action of the TENS is not way completely 
understood and there are many theories which explain it [27]. Its 
activity is mainly through the function of neurochemicals such 
as opioids, serotonin, acetylcholine, noradrenaline and gamma-
aminobutyric acid and activation of the central and peripheral 
analgesic mechanisms [28]. Research has shown an increase in GM 
activity and subsequent release of endorphins and endogenous 
opioids in people with musculoskeletal pain [18]. In studies the 
TENS mechanism of action is divided into spinal, supraspinal and 
peripheral [23,29]. There is activation of the central mechanism, 
RMV and PAG [23,29,30]. Supraspinal, at the RMV and spinal 
cord (SC) there is irritation of the opioid receptors which can 
have inhibitory or stimulant effect and can reduce or increase the 
function of the neurons at the GM [31]. 

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
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Materials and Methods

Questionnaire Design

The questionnaire used in the present study was taken from 
the previous survey conducted in India (Appendix 1) [32]. The 
questionnaire consisted of 11 multiple-choice questions and has 
been translated into Greek. All questions included were required 
to be answered while only one sub-question was non-obligatory 
and included a non-obligatory open-ended field. In the multiple-
choice questions, respondents could only choose one answer. The 
questions asked by the authors of the questionnaire concern the 
use of TENS by Physiotherapists on pain-management. The present 
study had interest to Cypriot Physiotherapists. The questions were 
aimed at obtaining information on the frequency of treatment, the 
frequency of treatment of pain with/without the device, and the 
frequency depending on the duration and pathology of the pain. 
It was also examining whether patients benefit from the use of 
TENS, whether the clinician recommends home therapy with the 
device and whether doctors suggest physiotherapist TENS use, 
if patients seek electrotherapy as a means of relief and if used 
before physiotherapy. Also, it was looking on the opinion of TENS 
cost-effectiveness and whether they use other TENS like devises 
(Appendix 2). The questionnaire has not been validated to the best 
of our knowledge. The researchers who created it had 12 questions, 
with the latter asking for the personal and contact information. Our 
research was anonymous and no information was requested.

Questionnaire Sharing and Collection 

The questionnaire was sent to more than 840 Cypriot 
physiotherapists working in the private and public sector via an 
electronic platform by email and through the social media. Minimum 
number of responses was set to 55. The collection took 4 months. 
Physiotherapist were asked twice to complete the questionnaire, 3 
months apart.

Statistical Analysis and Data Processing

The study examined the percentages of each response using an 
online platform and the correlation of the answers to the questions 
using the SPSS. Due to the existence of many cells in different 
categories of responses, the x2 control could not be used correctly, 
so instead of chi-square we used the decision tree. Statistical 
significance was set at p≤0.05.

Ethical Issues 

Prior to the questionnaire, respondents received an introductory 
message stating that participation in the survey was voluntary and 
withdraw could happen at any time without giving any explanation. 
It was also stated that the investigation was anonymous and that no 
personal information would be requested. The participants had no 
benefit from their participation and that the results would be likely 
to be published in physiotherapy journals and online. Participants 
had contact information of the researcher if more information was 
needed.

Results
Of the 113 people who responded to the questionnaire, 81.4% 

responded that they treat pain in their clinical practice very often, 
15% often, 3.5%, rarely (Figure 2). All but two responded that they 
use TENS to treat patients with pain, 38.1% of them very often, 
37.2% often, 8.8% occasionally, 14.2% rarely and 1.8% never 
(Figure 3). The third question included sub-questions and asked 
physiotherapists how often they use the TENS device for each type 
of pain. Pain duration was divided into acute, subacute and chronic. 
In acute pain 42.5% responded very often, 27.4% often, 22.1% 
occasionally, 5.3% rarely, while 2.7% never. In subacute pain 24.8% 
said very often, 35.4% often, 24.8% occasionally, 8.8% rarely and 
6.2% never. For chronic pain 23.9% very often, 20.4% often, 30.1% 
occasionally, 17.7% rarely and 8% never. Pain intensity was divided 
in mild (<2/10), mild-moderate (2-4/10), moderate (4-6/10), 
moderate-severe (6-8/10) and severe (>8/10). For the treatment 
of mild pain 11.5% use TENS very often, 16.8% often, 36.3% 
occasionally, 17.7% rarely, 17.7% never. For mild-moderate pain 
12.4% very often, 21.2% often, 36.3% occasionally, 17.7% rarely 
and 12.4% never. For moderate pain 14.2% very often, 30.1% often, 
34.5% occasionally, 12.4% rarely and 8.8% never. For moderate-
severe pain 26.5% very often, 31% often, 32.7% occasionally, 7.1% 
rarely and 2.7% never. 

Figure 2: Frequency of pain treatment in clinical practice.

Figure 3: Frequency of TENS use for analgesia.

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
https://biomedres.us/pdfs/BJSTR.MS.ID.003948-Appendix-1.pdf
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For severe pain 40.7% very often, 25.7% often, 22.1% 
occasionally, 6.2% rarely and 5.3% never (Figure 4). Aetiology 
of pain was divided in various diseases musculoskeletal and/
or orthopaedic disorders, neuropathies and/or neuralgia,  post-
surgery and cancer. For the treatment of musculoskeletal-
orthopaedic pain 52.2% use TENS very often, 25.7% often, 15% 
occasionally, 6.2% rarely, < 1% never. For neuropathic pain-
neuralgia, 13.3% very often, 21.2% often, 32.7% occasionally, 
14.2% rarely and 18.6% never. For post-surgery pain 15.9% very 
often, 27.4% often, 31.9% occasionally, 14.2% rarely and 10.6% 
never. For pain in cancer patients, 7.1% very often, >1% often, 

18.6% occasionally, 15% rarely and 58.4% never. The last non-
obligatory questionnaire investigated how often TENS is used for 
other conditions. It was answered by 22 physiotherapists, 2.7% 
of them said often, 8% occasionally, 3.5% rarely and 5.3% never 
(Figure 6). In the non-obligatory explanatory field, the six answers 
that obtained at once are «relaxation», «muscle strain», «interstitial 
cystitis», «herpes zoster», «generally do not use TENS» and «no».
Some benefit to their patients during and/or after the use of TENS 
observed the 56.6% of the therapist, 41.6% observed little benefit 
and 1.8% no benefit (Figure 5).

 

Figure 4: Frequency of use of TENS for the treatment of pain depending on its duration and intensity.

 

Figure 5: Frequency of use of TENS for the treatment of pain depending on the cause of the pain.

 

Figure 6: Benefits of TENS during or after treatment.

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
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Home therapy with TENS would recommend 44.2% of 
physiotherapists, 31.9% would recommend occasionally and 
23.9% would not recommend it (Figure 7). TENS prescription for 
analgesia by physicians was observed by 89.8% of physiotherapists, 
of them 54% quite often, 35.4% not often enough and 10.6% had 
never been consulted by doctors for TENS use (Figure 8). Most 
physiotherapists (71.7%) had been asked for TENS use by patients, 
while 28.3% had not been asked (Figure 9). Patients were using 
TENS before going to receive pain treatment from physiotherapist 
responded 54.9% and have not responded 45.1% (Figure 10). As 
cost-effective compare to other devises assess the TENS the 58.4%, 
13.3% believed it was not, and 28.3% responded that they did not 
know (Figure 11). Other TENS-like are provided by the 44.2% of 
physiotherapists, 34.5% responded occasionally and 21.2% did 
not provide (Figure 12). During the statistical analysis, the beliefs 
and tendencies of the Cyprus physiotherapists were investigated. 
In correlating the efficacy of TENS in pain with other questions, a 
significant relationship was found between the use of TENS in acute 
pain and its use in musculoskeletal-orthopaedic diseases (Figure 
13). Physiotherapists who use it more frequently in acute pain, use 
it more often in musculoskeletal-orthopaedic diseases, while those 
who use it less frequently in the treatment of acute pain use it more 
occasionally (p-value=0.000, chi-square=28.617, df=4).

Figure 7: View of Cypriot Physiotherapists whether 
proposed use of TENS at home by patients.

Figure 8: Frequency of referrals from physicians for TENS 
use for pain relief.

Figure 9: Investigating whether patients require TENS as a 
means of treatment.

Figure 10: Investigation of whether patients use TENS at 
home before physiotherapy.

Figure 11: Cypriot Physiotherapists’ View of TENS Cost-
Effectiveness Compared to Other Treatments.

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
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Figure 12: Investigation of the supply of TENS like devices by Cypriot physiotherapists for the treatment of pain.

 

Figure 13: Relationship between the use of TENS by Cypriot physiotherapists for the treatment of acute pain and the frequency 
of TENS use in musculoskeletal / orthopedic diseases.

In correlating the efficacy of TENS in reducing pain with the 
frequency of using TENS for pain treatment (Figure 14), it appeared 
that physiotherapists who their patients benefited enough from 
TENS, use TENS very often or often to treat patients with pain. On 
the other hand, whose patients benefit little from TENS, appeared 
to use TENS more occasionally, rarely or not at all (p-value=0.000, 

chi-square=23.330, df=2). No other correlation was found with the 
efficacy of TENS and the other questions. The other correlations 
found to have significant effects are listed in Appendix 3, but do 
not lead to any significant findings on the beliefs and attitudes of 
Cypriot physiotherapists. 

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
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Figure 14: Relationship between the efficacy of TENS in reducing pain by Cypriot physiotherapists with the frequency of using 
TENS for pain treatment.

Discussion

General Discussion

Pain is one of the most common reasons for visiting 
physiotherapists to reduce their pain and functional impairments 
[33]. Physiotherapy is an essential component of chronic pain 
management. Studies show that physiotherapists can use a wide 
range of practice to guide and support people with chronic pain 
[34]. We received 113 responses which are satisfactory as 1040 
were registered in the Cyprus Physiotherapists Association by 2018, 
according to the latest available published version. The largest 
percentage of Cypriot physiotherapists reported healing pain in his 
clinical practice. A study by the European Union (EU) shows that 
the expenditure of the Republic of Cyprus on the health of Cypriots 
is lower than in most countries of the EU. In 2015, Cyprus spent 
1592 euros per person on its medical care, compared to the EU 
average of 2797 euros. However, Cyprus is currently undergoing 
a transitional phase in the health sector as the implementation of 
a general health system has begun. Physiotherapists are not yet 
part of the general health system, with admission likely to begin 
in June 2020 [35]. TENS seems to be used extensively by Cypriot 
physiotherapists. Compared to Australia, it seems to be used more 
in Cyprus, as in Australia around 10% use it at least once a day, and 
about 30% do not [36]. In Israel, a similar survey with Australia 
also found a large difference, with 66% responding that they use it 
at least once a day and 16% not using it at all [37]. In Japan, with the 
same research protocol, only 8% reported using TENS daily, while 

46% responded that they did not use it at all [38]. In Sri Lanka and 
India, surveys conducted followed the same protocol as the present 
study [32,39]. A survey in Sri Lanka found that 9.5% managed pain 
with TENS very often while no one responded that they did not use 
it at all [39] In the Indian study, the results showed that 80% of 
physiotherapists use TENS often or very often, however, it is not 
clear the percentage of very often and often [32]. In USA 72.4% of 
physiotherapists reported using the TENS device in their clinical 
practice, but the study did not investigate the frequency of use of 
the device [40]. The use of TENS in the UK in Australia and Ireland 
appears to have increased from 1990 to 2000; however, its use has 
decreased by 30% between 2000 and 2009 [38]. The difference 
in the beliefs of the physiotherapists can be due to their country 
of origin or perhaps the country in which they are educated. In 
Australia the use of TENS for pain relief is much lower than in Asian 
countries. Although Cyprus is politically in the EU, geographically 
is closer to Asia and is possibly influenced by eastern countries. A 
study in the United Kingdom found a significant difference between 
lack of sun, low temperature and pain, but this is not fully proven 
[8].

TENS has been shown to help in chronic and acute pain without 
significant differences between them, but with better results in both 
compared to placebo [41]. Cochrane’s reviews of chronic pain in 
various diseases and situations lead to methodological weaknesses 
of randomized controlled trials [42]. In another Cochrane review 
to evaluate TENS as a monotherapy for acute pain reduction 

http://dx.doi.org/10.26717/BJSTR.2019.23.003948
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in adults, the researchers were unable to extract data from the 
research due to weaknesses in their methodologies [32]. Cypriot 
physiotherapists use TENS more in acute pain than in subacute and 
chronic pain. As the duration of the pain increases, it appears that 
Cypriots are reducing the use of TENS. The same was observed in 
the Indian study [39]. Sri Lankan’s research opposed to Cyprus and 
India as shows that the use of TENS is increasing as the duration of 
pain increases [43].

Patients with moderate to severe chronic pain have been 
estimated to lose an average of 8 days of their work over a six-
month period, with 22% losing at least 10 days [44,45]. Studies have 
shown that lack of sleep, psychological status, socioeconomic status 
are some of the factors that can make patients’ pain worse [46]. 
Not many studies exist comparing the efficacy of TENS between 
different pain intensities. A pilot research has shown that TENS 
has significant effects on pain reduction in patients with severe 
pain but not in patients with moderate pain [32]. Physiotherapists 
in Cyprus are increasingly using the TENS device to reduce pain in 
patients with more severe pain. Figure 4 shows that the frequency 
of its use increases with increasing intensity. In the Indian study, 
there is no such a significant change, however, no statistical process 
has been conducted to investigate this [39]. In research in Sri 
Lanka, therapists use TENS more frequently as the pain of patients 
increases, while in mild pain 30% of physiotherapists do not use 
TENS [43].

Patients’ satisfaction with TENS treatment appeared to 
depend on the source of the pain. Those who had soft tissue or 
musculoskeletal pathology had better results with TENS use 
[18]. Musculoskeletal pain is one of the most common causes of 
dysfunction, with upper extremity pain occurring approximately 
18.6% to 31% in adults each month [47]. Osteoarthritis is the most 
common form of joint pain and is usually local but may also have 
a reported pain. In the joints there are special type C receptors 
which do not respond to harmful mechanical stimuli but only 
when there is inflammation [11]. A study in mice found a different 
response to experimental pain between the joints and muscles 
[48]. Joints and tendons have also been found to be more sensitive 
to experimental pain than muscles [11]. The results of the studies 
contradict in the efficacy of TENS in arthritic knee pain [47,49,50]. 
In India 68% of physiotherapists and 60% of physiotherapists in 
Sri Lanka reported that they use TENS frequently or very often to 
reduce musculoskeletal pain [51]. In Great Britain and Hong Kong, 
physiotherapists believe that TENS is effective in reducing pain in 
acute musculoskeletal disorders (mean: 5.56/8, SD=1.68; 6.26/8, 
SD=1.66 respectively) and chronic musculoskeletal disorders 
(mean: 5.40/8, SD=1.87; 6.46/8, SD=1.71 respectively) [52]. In 
Cyprus, physiotherapists responded that they use TENS devices 
in musculoskeletal and orthopedic diseases to reduce pain more 
than any other condition. It is noteworthy that almost 80% of 
physiotherapists in Cyprus said they use it often or very often while 

only one physiotherapist replied that it does not use it at all for the 
treatment of musculoskeletal disorders. Compared to Sri Lanka 
and India, it appears that Cypriots use it about 15% more. Although 
there is no data on the epidemiology of musculoskeletal disorders 
in Cyprus, we can assumethat is high due to the high frequency of 
use of TENS in these diseases. 

A systematic review and meta-analysis in patient with spasticity 
had strong evidence for TENS effectiveness in spasticity reduction 
when placed above the nerve or muscle body [53]. However, a 
Cohort’s study in patients with neuropathic pain did not conclude 
for TENS analgetic effectiveness due to inadequate data, different 
TENS impamentation and poor quality of surveys [54]. In UK, 70% 
of physiotherapists responded in a survey in 1999 that they did 
not use TENS devices for the treatment of neurological disorders 
[38], whereas the 2009 survey that they believe TENS is effective 
for improving pain due to neurogenic diseases (mean: 6.15/8, 
SD=1.79). Hong Kong physiotherapists also believe that TENS is 
effective in reducing neurogenic pain (mean:6.16/8, SD=1.60) [52]. 
In India, 76% use TENS often or very often in neuropathies and 
neuralgia and no one responded that they did not use it, while in Sri 
Lanka 79.1% used often or very often and 6% never [32,39]. In this 
study, the majority (32.7%) of Cypriot physiotherapists responded 
that they use it occasionally, while 18.6% responded never.

TENS has been found to significantly reduce the pain and need 
for morphine intake within 24 hours of surgery and to assist in the 
functional recovery after knee arthroplasty [55]. A systematic review 
of 29 studies found that there was an analgesic effect following the 
use of TENS in patients with acute postoperative pain [56]. Another 
systematic review (2012) in postoperative pain showed a reduction 
in pain after using conventional TENS and acupuncture like TENS 
(n=1350). The use of the two types of TENS outweighed the use of 
placebo with a pain reduction of 26.5% (mean of all studies) [57,58]. 
TENS has also been shown to increase vascular responsiveness and 
blood circulation. Experimental studies have had a positive effect 
on wound healing, and TENS has been shown to reduce ischemic 
complications after surgery [21]. In India 52% use TENS frequently 
or very often to reduce post-operative pain while 4% do not [32]. 
In Sri Lanka, about 20% use it post-surgergicly often or very often, 
16.4% at all, and the highest proportion of physiotherapists in Sri 
Lanka, approximately 63%, use it occasionally or rarely [39]. In 
Cyprus, almost 50% occasionally or rarely, while 10% never.

About 30-50% of cancer patients experience pain and 70-90% 
of advanced-stage patients moderate to severe pain [59]. Cancer is 
the second most common cause of death in Cyprus. However, the 
cancer death rate in Cyprus is one of the lowest in Europe [35]. The 
two systematic studies of the use of TENS in patients with cancer 
pain with 2, n=64 (2008) and 1, n=24 (2012) studies respectively 
[60]  had no significant results due to the small number of studies. 
In a review of the literature in 2017, although the 9 articles included 
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supported the use of TENS for analgesia in cancer patients, the study 
concluded that there is insufficient evidence to support it [59]. In 
India, 28% responded that they use TENS for cancer pain often or 
very often, and 28% said they do not use it at all [32]. In Sri Lanka, 
no physiotherapist replied that uses it in cancer patients very often 
and 70% of physiotherapists responded that they did not use it at 
all [39]. The largest percentage of Cypriots also answered that they 
do not use TENS (58.4%) and only 8% said they use it often or very 
often. Canser is listed in the diseases that are best avoided by the 
use of TENS due to unawarness of adverse effects and inadequate 
literature.This may be one of the reasons for the low use of TENS. 
Also due to the low rate of cancer patients in Cyprus, compared to 
the rest of the world, the use of TENS may be limited. From our 
clinical experience Cypriot patients are not familiar with the use of 
physiotherapy to reduce cancer pain.

TENS is a method of treatment that has been well studied by 
the scientific world. Researchers may conclude that the use of TENS 
is effective in specific groups of patients with specific symptoms, 
through reviews and meta-analyzes. During their clinical practice, 
physiotherapists often receive feedback to improve their patients’ 
symptoms and can form a personal clinical opinion. Cypriot 
physiotherapists believe their patients have little analgesic effect 
from TENS and only two of the 113 physiotherapists haven’t 
seen any improvement in their patients. The beliefs of Cypriot 
physiotherapists that their patients benefit from TENS are also 
reflected in the significant relationship between the effectiveness 
of TENS and the use frequency to treat pain. Of the 75.3% of 

physiotherapists who responded that they use TENS very often or 
often, 78% responded that they believed their patients to benefit 
greatly from the use of TENS and 20.3% to have little benefit. In 
India 72% and 95.5% of Sri Lankan physiotherapists responded 
that they believe that their patients benefit greatly from the use of 
TENS [32,39].

Home treatment reduces the cost that patients have to pay for 
their medical care. For people with chronic benefit, their medical 
expenses are high and their coverage in Cyprus, prior to the 
introduction of the general health system, was mainly payable by the 
patient as Cyprus offers the lowest medical coverage to its residents 
(Figure 15) [35]. Due to the low cost purchase, a TENS device can 
be used at home to reduce the cost of their analgesic treatment. 
However, TENS is not recommended as a monotherapy and is 
usually complementary and aids the patient’s functional recovery 
[4]. About 30% of physiotherapists in Cyprus will not recommend 
using TENS at home compared to 56% of Indian physiotherapists 
and 76.1% of physiotherapists in Sri Lanka [39]. In UK and Hong 
Kong, 16.6% and 50% physiotherapists respectively believe that 
TENS will work better when used by the physiotherapist than when 
the patient himself uses it, while 34.2% and 8.9%, respectively, 
believe that TENS will be more effective if used alone at home [52]. 
TENS when used in the same way by the physiotherapist or the 
patient will theoretically provide the same effect. However, there 
is a possibility that the patient may overdose on TENS, resulting in 
TENS tolerance. 

 

Figure 15: Cyprus spent the smallest amount in Europe for its health system in 2015 [35]. [Vertical axis: Percentage of government 
expenditure? Horizontal axis: EU Members].
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In Cyprus, almost 90% of physiotherapists reported that they 
had been prescribed by the patient’s physician to use TENS for 
analesia. In India the percentage of physiotherapists recommended 
by her doctors is about the same (92%) while in Sri Lanka the 
percentage is lower by 40.3% [32,39]. The higher rates in Cyprus 
and India than in Sri Lanka may be due to better communication 
between the physician and the physiotherapist.

Patients in Cyprus appear to be familiar with the use of TENS 
after 71.1% of physiotherapists said they had been asked for TENS 
treatment and about half of the physiotherapists responded that 
they had reported to patients that they had used TENS before 
receiving treatment for TENS. We believe this question was not 
fully understood by physiotherapists. The purpose of the question 
was to determine if the patient had previously received analgesic 
treatment with TENS, and as we later found could be paraphrased 
if the patient was treated with TENS just prior to physiotherapy. In 
India the rates were 68% and 76% respectively, and in Sri Lanka 
47.7% and 37.3% respectively without much difference from 
Cyprus [32,39].

In the US, two Cohort studies were conducted to investigate 
the economic efficacy of TENS in patients with chronic low back 
pain without neurological symptoms. One found that total annual 
costs were lower in patients who used TENS than in those who did 
not use (p<0.001) and in the other, significantly reduced opioid 
use and lower cost per patient [61,62]. Almost 60% of Cypriot 
physiotherapists responded that they believed it to be cost-effective 
on their part while it is noteworthy that almost 30% did not know 
whether it was cost-effective or not. In India 68% and in Sri Lanka 
44.8% believe that TENS is a cost-effective device for reducing pain 
[32,39].

The market has a wide range of pain relief devices and 
machines. There are usually trends in specific ways of analgesia that 
affect the world, without being informed of their effectiveness by 
scientific sources. A literature review on the use of electrophysical 
agents in England, Ireland and Australia (1990-2010) found 
differences in their availability and use. These differences were 
mainly identified between countries, depending on whether they 
were private or public sector and depending on their years of study 
[38]. In Cyprus 78.7% physiotherapists have TENS-like devices and 
provide them often or occasionally, in Sri Lanka 92.2% and 84% 
in India have TENS-like devices TENS [32,39]. Research in US, 
Israel, Japan, Australia, the UK and Hong Kong on physiotherapists’ 
tendencies to use electrophysiological agents has also shown 
that physiotherapists have and are using devices similar to TENS 
[36,37,52,63-64].

The development of research in a small island like Cyprus 
is very important as our geopolitical position is influenced by 
different cultures in both health and rehabilitation. It would also 
be interesting to see how pain is generally treated by Cypriot 
physiotherapists and how this is affected by private or public 

sector. It is further suggested that age-related research is needed to 
observe differences in the physiotherapy practice between younger 
and older physiotherapists. Due to the small population of Cyprus, 
large surveys may not be feasible to provide data on the general 
population, but the island data will be able to be compared with the 
general population.

Limitations

The questionnaire was translated not by a qualified translator 
but by the researcher and the questions were accurately translated. 
As a result, one of the questiona might not be correctivly 
understood. This may have distorted the results. The questionnaire 
also did not specify the age of the attending physiotherapists and 
their subsequent education. Older physiotherapists have used 
TENS more and have developed a personal clinical view of its 
use, effects and effectiveness in practice. In contrast, people who 
have graduated and get taught about TENS in the recent years 
have experience of TENS but are likely more updated by newer 
articles on how to use TENS more effectively. However, there is no 
suspicion that physiotherapists who have started their practice in 
recent years do not have a clinical opinion on the use of TENS, nor 
that older physiotherapists do not have personal and professional 
development.

Conclusions
Physiotherapists in Cyprus use of TENS enough and most find 

it effective. The view of Cypriot physiotherapists is sometimes 
different and at times similar to other countries. The differences 
may be due to culture, local education and local clinical practice. 
The available literature is usually insufficient and does not lead to 
clear conclusions about how TENS should be used. High quality 
methodological studies with defined parameter protocols are 
needed to compare the results with high quality systematic reviews 
and meta-analyzes to study the efficacy of TENS.
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