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Role of transcutaneous electrical nerve stimulation in temporomandibular
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Abstract
Objective: To compare the efficacy of transcutaneous electrical nerve stimulation with commercially available
analgesics in alleviating symptoms of temporomandibular disorders.
Method: The cross-sectional, interventional study was conducted from March 11, 2020, to August 31, 2023, at the
Oral and Maxillofacial Surgery Department of the Armed Forces Institute of Dentistry, Rawalpindi, Pakistan, and
comprised patients aged 18-65 years who were experiencing pain or distress in the temporomandibular joint region.
The participants were divided into intervention group A and control group B. Group A treatment involved applying
electrodes near the temporomandibular joint, with parameters adjusted as per the treatment guidelines. Group B
subjects received only analgesics along with basic care recommendations. Pain intensity was assessed using visual
analogue scale, while functional impairment and adverse effects were monitored. Data was analysed using SPSS 24.
Results: Of the 130 patients initially assessed, 100(77%) were included; 50(50%) in each group. In group A, there were
33(66.0%) females and 17(34.0%) males with overall mean age 42.8+10.12 years. In group B, there were 30(60%)
females and 20(40%) males with overall mean age 46.98+14.09 years. Pain intensity was significantly lower in group
A compared to group B post-intervention (p=0.009). Group A subjects also showed significant post-intervention
improvement in terms of mouth opening compared to group B patients (p<0.05). There was no significant intergroup
difference with respect to adverse effects (p>0.05).
Conclusion: Transcutaneous electrical nerve stimulation was significantly more effective than commercially available
analgesics in alleviating symptoms of temporomandibular disorders.
Keywords: Analgesia, Electric stimulation therapy, Pain management, Temporomandibular joint disorders,
Transcutaneous electric nerve stimulation. (JPMA 74: 1645; 2024)
DOI: https://doi.org/10.47391/JPMA.10874

Introduction

The temporomandibular joint (TMJ) is a hinge joint with bi-
arthrodial properties, allowing for the intricate movements
required for mastication.m Temporomandibular disorder
(TMD) is a condition that occurs when the TMJ and its
associated anatomical structures are afflicted.23
Approximately 25% of individuals worldwide exhibit signs
or symptoms of TMDs. In addition, TMDs occur 1.5 to 2.5
times more in females than males.4 It is a prevalent disorder
characterised by pain, dysfunction and discomfort in TMJ,
and surrounding structures. It affects a substantial portion
of the population, resulting in limitations to daily activities,
diminished quality of life, and substantial healthcare
expenditure.56

Diverse treatment modalities are being investigated for
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managing TMDs, aiming to relieve pain and enhance
mandible function.” Although non-surgical and surgical
methods are available to treat TMDs, the conservative
method is the initial and primary treatment option.8
Pharmacological therapies, including the use of
nonsteroidal anti-inflammatory drugs (NSAIDs), anti-
depressants, and muscle relaxants, constitute non-surgical
treatment. The second component comprises occlusal and
physical therapy techniques, such as low-level laser therapy
(LLLT), transcutaneous electrical nerve stimulation (TENS)
and ultrasound.?

TENS has acquired recognition as a non-invasive, drug-free
pain management technique for TMD. It entails the
application of low-frequency electrical currents over the
skin through surface electrodes.’0-12 These electrical
currents stimulate sensory nerves and modulate pain
signals transmitted to the central nervous system (CNS) to
alter pain perception. TENS is utilised in patients with TMDs
to target the muscles and nerves surrounding the TMJ,
promoting muscle relaxation, reducing muscle spasms, and
relieving discomfort.'3

Understanding the comparative efficacy of TENS and
analgesics while treating TMD is crucial for healthcare

Open Access



1646

professionals.” By identifying the advantages and
disadvantages of both approaches, clinicians can select the
most appropriate treatment option for specific patients.14
In addition, patients with TMDs can benefit from a
thorough comprehension of the potential benefits and
drawbacks of TENS and analgesics, enabling them to
actively participate in treatment decisions.’s

By comparing TENS to other treatment modalities, studies
have assessed its efficacy, safety and practicability in
reducing pain and enhancing mandible function in TMD
patients.16

Despite the growing recognition of TENS as a non-invasive
approach to managing TMDs, there is a lack of
comprehensive comparative analysis regarding its efficacy
compared to commonly used analgesics for TMD
treatment.17

The current study was planned to close this gap in literature
by evaluating the efficacy of TENS and analgesics in terms
of pain reduction and functional improvement, by
assessing patient satisfaction with both modalities, and by
examining the potential side effects associated with TENS
and analgesic use.

Patients and Methods

The cross-sectional, interventional study was conducted
from March 11, 2020, to August 31, 2023, at the Oral and
Maxillofacial Surgery Department of the Armed Forces
Institute of Dentistry, Rawalpindi, Pakistan. After approval
from the institutional ethics review committee, the sample
size was calculated using OpenEpi calculator with 95%
confidence level, 80% power, group ratio 1:1 and level of
significance 0.05.'® The sample was raised using non-
probability convenience sampling technique.

Those included were patients aged 18-65 years who were
experiencing pain or distress in the TMJ region. Patients
with contraindications for TENS or analgesic use, such as
pacemakers, epilepsy, or pregnancy, were excluded, and so
were those who had previously received TENS or analgesic
treatment for TMDs. Patients with severe medical
conditions who could not continue with the study period
or endanger their health were also excluded.'® Informed
consent was obtained from all the subjects, and those not
willing to participate were not included.

The participants were divided into intervention group A
and control group B. Group A treatment involved applying
electrodes near the TMJ. TENS parameters, including
frequency, pulse duration and intensity, were established
as per the TMD treatment guidelines (Digital TENS BE-660,
Besmed, Taiwan) (Figure). Group B subjects received only
analgesics. The analgesics were naproxen 500mg twice
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Figure: The transcutaneous electrical nerve stimulation (TENS) machine used in
the study.
daily, and diclofenac potassium 50mg twice daily. Both
groups were advised basic care, such as hot therapy and
jaw exercises.

The treatment lasted 15-60 minutes, multiple times daily,
or as required.’3 The patients were evaluated after 4 weeks
in each case.

Outcome measures included pain intensity and functional
impairment. Before and after the intervention, pain
intensity was measured using the visual analogue scale
(VAS), with scores ranging from 0=no pain to 10=worst
imaginable pain. Any adverse effects or side effects
associated with the use of TENS or analgesics were noted.
The adverse effects analysed included headache, nausea,
dizziness, skin irritation, gastrointestinal disturbances and
sleep disturbance.

Data was analysed using SPSS 24. Descriptive statistics
were employed to analyse baseline characteristics,
including age and gender distribution. Data normality was
assessed using Kolmogorov-Smirnov test. Intergroup
analyses were conducted using t-tests. Continuous
variables were compared using one-way analysis of
variance (ANOVA). Correlation coefficient (r-value) was
calculated for each adverse effect. Paired samples
correlations were conducted to assess the association
between adverse effects within each group, while paired
samples t-tests were used to determine the significance of
differences between the groups. P<0.05 was considered
statistically significant.

Results

Of the 130 patients initially assessed, 100(77%) were
included; 50(50%) in each group. In group A, there were
33(66.0%) females and 17(34.0%) males with overall mean
age 42.8+10.12 years. In group B, there were 30(60%)
females and 20(40%) males with overall mean age
46.98+14.09 years. Mean duration of TMD was 15.22+3.18
in group A and 14.98+3.09 months in group B. Mean pain
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Table-1: Baseline characteristics.

Baseline characteristics TENS Analgesic ~ t-test p-value*
Group (n=50)  Group (n=50)
Mean Age (years) 42.8+10.12  46.98+14.09 2147  0.030**
Gender n(%)
Male 17 (34.0) 20 (40.0) 1233 0.052**
Female 33(66.0) 30(60.0) 2100  0.030**
Mean Duration of TMD (months) 15.2+3.18 14.98+£3.09  125.83  0.005**
Mean Pain intensity (VAS) 7.2£2.80 7.0£2.67 71.00  0.009%*

*T-Test; **significance at p<0.05; TENS: Transcutaneous electrical nerve stimulation; TMD:
Temporomandibular disorders.

Table-2: Outcome pain intensity and mouth opening before and after the intervention.

These findings
contemplating potential adverse effects when assessing
the benefits and risks of various treatment options.”

Group Mouth opening Mouth opening
before intervention after intervention

Pain intensity
before intervention

Painintensity p-value*
after intervention

(mm) (mm) (post 4 weeks)
TENS 11.3042.09 32424891 7.242.80 314091 <0.001**
Analgesic 12.01+2.14 24.27+4.65 7.0+2.67 4.8+1.21 0.1
*ANOVA; **significance at p<0.05; TENS: Transcutaneous electrical nerve stimulation
Table-3: Intergroup comparison of adverse effects.
Adverse effects TENS Group Analgesic Group r-value* p-value**

n (%) (n=50) n (%) (n=50)

Headache 6(12) 4(8) -1.000 0.258
Nausea 2(4) 7(14) 1.000 0.374
Dizziness 2(4) 3(6) 1.000 0.258
Skin irritation 0(0) 1(2) 1.000 0.258
Gastrointestinal disturbances 1(2) 8(16) 1.000 0.500
Sleep disturbance 2(4) 4(8) 1.000 0.205

*Paired Samples Correlations: **Paired Samples T-Test, significance at p<0.05; TENS: Transcutaneous electrical nerve
stimulation.

intensity at baseline was 7.2+2.80 in group A and it was
7.0+£2.67 in group B (Table 1).

Pain intensity was lowered significantly in group A
compared to group B post-intervention (p=0.009). Group
A subjects also showed significant post-intervention
improvement in terms of mouth opening compared to
group B patients (Table 2).
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highlighted the significance of

The current findings were consistent with the study?2!
according to which 5-60% of the general population
suffered from at least one of the signs of. Also, 48% of TMD
patients displayed clinical symptoms in a study,22including
muscle tenderness and difficulty opening the mouth.
TMDs were the most prevalent orofacial pain disorders
unrelated to dental issues. One of the study subgroups

that was treated with microcurrent electrical nerve
stimulation (MENS) demonstrated a significant
improvement in VAS scores. TENS and MENS
subgroups demonstrated comparable
improvements in VAS scores.2! Based on these
results, the study concluded that both TENS and
MENS were equally effective in enhancing
functional mouth-opening. The study considered
TENS and MENS as first-line treatments for acute
and chronic masticatory muscle discomfort, and
offered effective options for enhancing mouth-
opening function.22

A study strongly supported the current findings
that TENS therapy can provide rapid pain relief in
masticatory muscles and enhance masticatory
function in TMD patients with muscle pain.23 The
study examined the immediate effects of TENS on
muscle pain caused by TMDs on 36 participants

with TMD. Before and after TENS treatment, objective
measurements
maximum bite force were obtained. The severity of pain
was measured using VAS. The afflicted muscles were
treated with TENS for 20 minutes at frequencies between
100Hz and 200Hz. Using the Global Rating of Change (GRC)
instruments, the treatment's effects were assessed. In the

of maximum mouth-opening and

TMD group, pain intensity decreased significantly following

There was no significant intergroup difference with respect
to adverse effects (Table 3).

Discussion

In the current study, the participants most frequently
reported jaw pain, facial pain, jaw clicking and popping,
restricted jaw movement and migraines. The finding
provided important insight into the clinical manifestations
of TMD.20

The TENS group experienced a significant reduction in pain
intensity, suggesting that TENS is an effective method for
alleviating TMD-related pain, whereas the analgesic
interventions did not demonstrate significant
improvements. Compared to the other categories, the
incidence of adverse effects was relatively low with TENS.
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TENS treatment. Only the TMD group exhibited a
significant increase in maximum mouth-opening, but both
groups demonstrated a significant improvement in
maximum bite force following TENS. According to GRC
scales, the majority of TMD patients reported positive
changes, except for one patient who reported negative
emotions. These findings suggested that TENS therapy
provided rapid pain relief in masticatory muscles in TMD
patients.23 TENS therapy may aid trunk muscle activity and
partially restore motor neuron activation.24.25

The current study had limitations as it had a relatively short
follow-up post-intervention. A longer follow-up could have
provided insights into the sustained efficacy and potential
long-term outcomes of the interventions. Future research
with extended follow-up periods may further elucidate the
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effectiveness and durability of TENS and analgesics in
managing TMD symptomes.

Conclusion

Both TENS and analgesics demonstrated promising
outcomes in relieving TMD-related symptoms, but TENS
exhibited superior efficacy in improving mouth opening
and reducing pain intensity compared to analgesics.
Additionally, both interventions were well-tolerated, with
no significant differences observed in adverse effects
between the two groups. TENS may offer a valuable non-
invasive alternative or adjunct therapy for individuals
suffering from TMDs, potentially providing effective pain
relief and improving functional outcomes.
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