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Abstract

Background: This study was designed to compare the effectiveness of manual therapy alone and a combination of it and TECAR
(Transfer Energy Capacitive and Resistive) therapies on the conditions of pain, disability, and neck range of motion (ROM) in patients
with non-specific chronic neck pain (NCNP).

Methods: In this Randomized controlled study, 30 women with non-specific chronic neck pain were randomly divided into two
groups: Manual therapy along with TECAR therapy (intervention group) and single manual therapy (control group). The participants
were homogenized in terms of age, height, and weight. Both groups received manual therapy for two weeks and a total of 8 sessions.
Furthermore, self-stretching the scalene muscles, upper trapezius, and suboccipital muscles was taught to the participants. After the
treatment ended, patients were followed up for two weeks. The primary outcomes in this study were pain and disability. The pain was
measured with the VAS index, and disability was measured with two questionnaires, namely the neck disability index (NDI) and neck
pain disability scale (NPDS). The secondary outcomes in this study were neck flexion and extension AROM measured with a goniometer.
Pain was evaluated in four stages, including before the treatment onset, at the end of session 4, at the end of treatment and after a two-
week follow-up, and other conditions were measured in three stages including before the treatment onset, at the end of treatment and
after a two-week follow-up. The Repeated Measure ANOVA (2*3), the Wilcoxon test, and the Paired Student’s t-test were used. The
significance level was set at P < 0.05.

Results: The comparison of the two groups indicated that at the end of the treatment period and after the follow-up, the average pain
level in the intervention group was lower than that of the control group. The effect size also revealed that the combination of manual and
TECAR therapies acts effectively in pain reduction. Furthermore, the combinatorial treatment compared to the single manual therapy
was preferable to improving the disability, while after the two-week follow-up period, no statistically significant difference was observed
between the two groups. The comparison of neck flexion and extension AROM did not reveal any difference between the two groups.
The intragroup comparison also revealed that both the control and intervention groups experienced a significant decrease in pain intensity
and disability level and a significant increase in neck flexion and extension AROM after the end of treatment and after a two-week
follow-up compared to before the treatment (P> 0.05).

Conclusion: Based on the results of this study, TECAR seems to be able to increase the effectiveness of manual treatments as a thermal
modality.
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According to the literature, Neck pain is one of the most prevalent

L Iranian Center of Excellence in Physiotherapy, Rehabilitation Research Center, De- musculoskeletal disorders that tends to get chronic and is associated
partment of Physiotherapy, School of Rehabilitation Sciences, Iran University of Med- with disability and reduced quality of life. Manual therapy
ical Sciences, Tehran, Iran (including mobilization techniques, soft tissue release, and

manipulation) is one of the popular and common interventions in
musculoskeletal disorders treatment, including neck pain.

— What this article adds:

Combination of manual and TECAR therapies decreased the level
of pain and disability significantly in comparison with before the
treatment, and the neck flexion and extension ROM revealed a
significant increase. TECAR seems to be able to increase the effect
of manual therapy as a thermal modality thermal modality.
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Introduction

Non-specific Chronic neck pain (NCNP) is one of the
most prevalent causes of disability, which is a costly dis-
ease for the economy due to the reduction of people's
productivity, being absent from work, and treatment (1, 2).
Non-specific chronic neck pain is a persistent cervical pain
or a severe discomfort in the neck region with/ without re-
ferred pain to the upper extremity for over three months,
caused by poor posture, mechanical and analytical changes,
and has no specific origins such as slipped disk, injury,
whiplash, infection, fracture, traumatic strain and inflam-
matory cervical spondylosis (3, 4). It was reported in a
study that 48% of women and 80% of men complain about
neck pain during their lifetime. In most cases, neck pain has
a non-specific origin. Patients with chronic neck pain often
complain about pain, reduced range of motion (ROM) in
the neck area and muscle stiffness (5, 6). After a period of
treatment, it is reversible in more than half of the patients
who experience chronic neck pain (7). Accordingly, the im-
plementation of treatment methods that last longer is sup-
ported in studies.

There are many treatment methods for non-specific
chronic neck pain, such as medication, conservative treat-
ments and finally, surgery. Conservative treatments such as
physiotherapy interventions, include a wide range of treat-
ment methods including the use of electrical modalities to
reduce pain, ultrasound therapy, exercise therapy, manual
therapy, posture correction exercises and the use of alterna-
tive treatment methods such as shock wave therapy and dry
needling (8). One of the new treatment modalities used in
many musculoskeletal disorders is TECAR. It is one of the
thermotherapy methods in which the main focus is to gen-
erate heat inside the tissue in such a way that an alternating
current in the range of radio frequency waves is applied to
the surface of the skin by two electrodes. This heat in-
creases blood circulation and, consequently, increases oxy-
gen and nutrients moving toward the tissue, which ulti-
mately increases cell metabolism, accelerates the tissue
healing process and relieves pain. In this study, the thera-
peutic effects of manual therapy along with TECAR ther-
apy compared to single manual therapy on the conditions
of pain, disability and neck AROM in patients with non-
specific chronic neck pain were studied.

Methods

The current study is a single-blinded parallel randomized
clinical trial registered by the IRCT20201112049366N1 code.
Thirty patients were selected from the ones who went to
physiotherapy clinics, and convenience sampling was used
to enroll them. Inclusion criteria (9-13): Women with non-
specific chronic neck pain with/ without referral to the up-
per limb without a known cause, whose duration of pain is
more than 3 months, age of 20-40 years and the ability to
read and write.

The exclusion criteria include (9-13) neck pain symp-
toms of known origin such as intervertebral disc herniation,
spinal canal stenosis, instability in the spine, migraine, pe-
ripheral nerve involvement in the neck and shoulder areas,
fracture in the spine, tumor in the spine, skeletal-muscular
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disorders in the shoulder area such as tendonitis, bursitis,
inflammatory joint diseases, pregnancy, receiving any type
of physiotherapy treatment in the past month, and the un-
willingness of people to participate in the study.

In this study, the primary outcomes were pain and disa-
bility, and pain intensity was evaluated based on the visual
analog scale (VAS) in four stages before the treatment on-
set, at the end of the first week (end of the fourth session),
at the end of the treatment period, and after a two-week fol-
low-up. For measurement, the patients participating in the
study were asked to determine the maximum amount of cer-
vical pain during the last 24 hours on a 10 cm Line, with 0
indicating no pain and 10 indicating the maximum amount
of pain. Disability was also assessed using two NDI ques-
tionnaires and NPDS. The range of changes of the NDI
questionnaire is between 0-50 and the NPDS is between 0-
100. The validity and reliability of this questionnaire have
been obtained for the Iranian society (14). The secondary
outcomes included active neck flexion and extension ROM,
which was measured by goniometer in three stages: before
the treatment onset, at the end of the treatment period, and
after a two-week follow-up as an average of three repeti-
tions for each time point.

With regard to the inclusion and exclusion criteria, 30
patients were included in the study, and they were asked to
sign the ethical consent form approved by the university's
ethics committee. Then the background information ques-
tionnaire, including age, height, weight and duration of
neck pain, was completed by the patient. In the next step,
patients were randomly assigned to groups (Block balance
randomization by Random allocation software). The con-
trol group received the following manual therapy protocol
4 times a week for two consecutive weeks for a total of 8
sessions: 1- Mobilization of joints and soft tissue on the
neck area muscles and joints for a total of 10 minutes on
both sides of the neck. 2- Muscle Energy Technique (MET)
on the upper trapezius muscle and releasing this muscle
three times a week. 3- Instruction of self-stretching exer-
cises for the upper trapezius muscles, scalene and suboccip-
ital muscles and checked by record and send offline video.
(Stretching each of these muscles three days a week, 2
times each day, 10 repetitions each time and 10 seconds
each repetition)

In addition to the treatment protocol similar to that of the
control group, the treatment group also received TECAR
therapy along with manual treatments (Figure 1). For
TECAR therapy, the patient was placed in a prone position.
The device used was Winback SE3 made in France (Figure
2) and during the application method, the therapist held the
bracer applicator (Figure 3) which was similar to a watch
and mobilized Cervical spine especially zygapophyseal
joints while using the TECAR resistive state for 5 minutes
and soft tissue mobilization for the Both sides of cervical
region of the while using the TECAR capacitive mode for
5 minutes, too. In fact, in this state, the therapist's hand was
the conductor of the waves, and the intensity was raised to
the extent that the person felt Comfortable with heat (Until
30% -40% device output) for a total of 10 minutes (Figures
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. Declined to participate (n= 8)
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7 participants discontinued.
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Analysis
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Figure I. Flow diagram of the study (CONSORT)

Figure 2. TECAR Figure.3. Bracer

Figure 4. Performing manual and TECAR therapies simultaneously

3 and 4). Kolmogorov -Smirnov test was used to examine
the normal distribution of outcome measures. we used the
Paired Student’s t-test to compare within-group differences
and Independent Sample T-test to compare between-group

differences. Repeated Measure ANOVA (2*3) with 2 lev-
els for groups (only manual therapy/ manual therapy and
TECAR therapy), and 4 levels for times (before treatment/
middle treatment/end of treatment/follow up) was used.
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Cohen's d interpretation areas are (15): effect size less than
0.2 (ineffective area), effect size between 0.2- 0.49 (low ef-
fectiveness area), effect size between 0.5 -0.79 (moderate
effectiveness zone) and effect size higher than 0.8 (high)
.The significance level was set at o = 0.05. All data were
analyzed with SPSS 20.

Results

The mean and standard deviation of variables including
age, weight, height, and body mass index (BMI) in two
treatment groups were shown in Table 1. Statistical tests
revealed that there is no statistically significant difference
between the two groups in the aforementioned variables,
and these two groups were similar in terms of contextual
variables (P > 0.05).

In the analytical statistics section, Cohen's d effect size
index was used to investigate the effectiveness of the inter-
vention (combination of manual and TECAR therapies.
The results of the ANOVA analysis revealed that there was
a statistically significant difference between the two groups
in all three-time points (Table 2 and Diagram 1), and the
pain's average intensity in the intervention group was sig-
nificantly less than that of the control group. Furthermore,
the effect size of Cohen's d reveals the high effectiveness
of manual therapy along with TECAR therapy compared to
single manual therapy on pain reduction. In the intra-group
comparison of pain in both groups, at all three stages of
measurement, compared to the pretreatment stage, they ex-
perienced a significant reduction in pain intensity (P <
0.05).

The results of the statistical analysis revealed that at the
end of the treatment period, the average disability score
based on the NDI and NPDS questionnaires in the interven-
tion group was significantly lower than the control group
(Table 3, Diagram 2, Table 4 and Diagram 3). Furthermore,
the effect size of Cohen's d revealed the greater effect of
combinatorial treatment. On the other hand, the superiority
of the combinatorial therapy did not continue

after the two-week follow-up, and the comparison of the
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Diagram 2. The mean and 95% confidence interval of the NDI ques-
tionnaire average score in repeated measurements

two groups did not show a statistically significant differ-
ence after the two-week follow-up. In the intra-group com-
parison, the disability score based on the NDI and NPDS
questionnaires after the end of the treatment period and af-
ter the two-week follow-up compared to before the treat-
ment onset had a significant decrease (P < 0.05).

Table 1. Demographic characteristics and the similarity of background variables of two control (manual therapy) and intervention (manual therapy +

TECAR therapy) groups (No.15)

Variable (Unit) Intervention groups Control group P value
Mean (SD) Mean (SD)

Age (year) (3.96) 25.33 (3.29) 24.60 0.580

Weight (kg) (3.30) 62.93 (3.94) 61.53 0.300

Height (cm) (4.70) 164.67 (4.93) 163.13 0.390

BMI* (kg/m?) (1.42) 23.24 (2.02) 23.18 0.930

Table 2. Intra-group comparison of pain using repeated measurement ANOVA test

Pain index £ (t) P value Averages' difference (95%CI) Cohen's d effect size
Before treatment (0.65) 0.520 (0.83t0-0.43)0.2 -

Middle of the treatment (session 4) 7.87 *0.009 (-0.17 to -1.09) - 0.63 (-0.25to -1.78) - 1.03
The end of the treatment 10.69 *0.003 (-0.26 to -1.13) - 0.69 (-047t0-1.97)-1.2
2-weeks follow-up 9.23 *0.005 (-0.24 to -1.25) - 0.75 (-0.33t0 -1.88) - 1.11

Table 3. Intra-group comparison of disability score based on NDI questionnaire using repeated measurement ANOVA test

NDI P value* Averages' difference (95%CI)
Interventional group TO vs. T2 *<0.001 (10.36 to 5.64) 8

TO vs. T3 *<0.001 (11.05 to 6.28) 8.67
Control group TO vs. T2 *<0.001 (9.56 t0 4.57) 7.07

TO vs. T3 *<0.001 (12.25 t0 6.42) 9.33
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Table 4. Intra-group comparison of disability score based on NPDS
questionnaire using repeated measurement ANOVA test

NPDS P value* Averages' difference
(95%CI)

Interven- TO vs. *<0.001  (25.76 to 16.10) 20.93
tional T2

group TO vs. *<0.001  (37.02 t0 23.25) 30.13
T3

Control TO vs. *<0.001 (21.89 to 12.51) 17.2
group T2

TO vs. *<0.001 (33.43 t0 24.44) 28.93
T3

Table 5. Intra-group comparison of neck flexion range of motion us-
ing repeated measurement ANOVA test

Neck flexion ROM P value* Averages' difference
(95%CI)
Interven- TO vs. *<0.001 (-3.15t0-8.72) - 5.93
tional T2
group TO vs. *<0.001 (-3 t0 -8.73) - 5.87
T3
Control TO vs. *<0.001 (-3.73 to -8.40) - 6.07
group T2
TO vs. *<0.001 (-4.19 t0 -9.01) - 6.60
T3

Table 6. Intra-group comparison of range of motion of neck exten-
sion using repeated measurement ANOVA test

Neck extension ROM P value* Averages' difference
(95%CI)
Interven- TO vs. *<0.001 (-7.85t0-12.82) -
tional T2 10.33
group TO vs. *<0.001  (-7.68 to -13.51)-10.6
T3
Control TO vs. *<0.001  (-6.79 to -11.75) - 9.27
group T2
TO vs. *<0.001 (-9.42 to -15.12) -
T3 12.27

In the comparison of the Neck flexion and extension
AROM between the two groups after the end of the treat-
ment period and after the follow-up period, no statistically
significant difference was observed (P> 0.05) (Table 5, Di-
agram 4, Table 6 and Diagram 5). The magnitude of the
difference between the groups based on Cohen's d-effect
size was in the medium range (P > 0.5). In the intra-group
comparison, compared to before the treatment, both treat-
ment groups experienced a significant increase in neck
flexion and extension AROM (P < 0.05).

The corresponding diagrams are given below. In all the
diagrams, the error bar indicates the 95% CI of the mean.

Discussion

To investigate whether the implementation of new thera-
peutic modalities can increase the effectiveness of manual
therapy in patients with neck pain, we used TECAR ther-
apy. TECAR is a therapeutic modality that is used in a wide
range of musculoskeletal disorders. The mechanism of ac-
tion of TECAR is run by the production of deep heat so that
an alternating current in the range of radio frequency waves
is applied by two electrodes on the skin surface. Theoreti-
cally, it is stated that this heat increases blood circulation

A. Bameri, et al.
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and consequently increases oxygen and nutrient movement
toward the tissue, which will ultimately increase cell me-
tabolism, accelerate tissue repair, and relieve pain. Capaci-
tive mode is effective for heterogeneous tissues (especially
muscle) and resistive mode is effective for homogenous tis-
sue (fascia, tendon, capsule, ligament, cartilage and bone).

Manual therapy (including mobilization techniques, soft
tissue release, and manipulation) is one of the popular and
common interventions in musculoskeletal disorders treat-
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ment, including neck pain. The goals of using manual ther-
apy in neck pain include reducing pain, improving move-
ment, motor control, and performance and ultimately re-
ducing the disability level (16, 17). In two studies con-
ducted by Gonzalez-Iglesias et al., the results revealed that
manual therapy increases the effectiveness of electro-ther-
mal therapy interventions in patients with neck pain. In
these studies, it was reported that the level of pain and dis-
ability was significantly lower and the neck ROM was
greater in patients with non-specific acute and sub-acute
neck pain who received manual therapy in addition to elec-
tro-thermal modalities compared to the group of electro-
thermal modalities, (18, 19). Rodriguez-Huguet et al. re-
ported that myofascial release techniques, including neck
fascia release, suboccipital muscle release, muscle stretch-
ing, and posterior neck muscle release, are more effective
than typical physical therapy interventions including elec-
trical stimulation and ultrasound therapy in patients with
neck pain (20). In the Rezkallah study, it was reported that
the myofascial release technique and Mulligan techniques
are more effective in improving the conditions of patients
with neck pain compared to the single exercise therapy
20).

In this study, while applying manual therapy techniques,
current was transferred to the patient's body through the
bracer applicator attached to the therapist's wrist. There-
fore, the intervention group received manual and TECAR
therapies simultaneously. Most of the studies investigating
the effect of single TECAR therapy or with conservative
treatments in musculoskeletal disorders have supported the
effectiveness of this treatment modality, in the study con-
ducted by G.P. Ganzit et al. TECAR therapy was reported
to be effective in reducing pain intensity in acute and
chronic injuries of athletes (22). In contrast to these studies,
Cosimo Costantino et al. reported that TECAR is not more
effective than laser and cold in improving pain in patients
with inflammation of the Achilles, patellar, and epicondyle
tendons (23).

In the present study, in the intervention group, compared
to before the treatment, the level of pain and disability de-
creased significantly, and the neck flexion and extension
ROM showed a significant increase. Furthermore, the com-
parison between the two groups revealed that the average
pain in the intervention group was significantly lower than
that of the control group in the middle of the treatment pe-
riod, after the end of the treatment period and after the fol-
low-up period. In the Si-Eun Park et al. study, it was found
that the combination of TECAR and posture correction ex-
ercises has a greater effect on reducing pain and increasing
performance activities compared to single posture correc-
tion exercises (24).

In the present study, the pain and disability levels de-
creased significantly, and the neck flexion and extension
ROM showed a significant increase in the combinatorial
treatment group of manual therapy alongside the TECAR
therapy compared to before the treatment. In addition, com-
paring the two groups revealed that in the middle of the
treatment period, after the end of the treatment period and
after the follow-up period, the average pain in the manual-
TECAR therapies group was significantly lower than in the
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single manual therapy group.

Investigating the pattern of the change in the pain condi-
tion of the two groups during repeated measurements re-
vealed that the slope of changes and the pattern of the
change in pain level are different between the two groups.
In addition to statistical significance, Cohen's d effect size
index confirmed the high effectiveness of the combination
of common physiotherapy and therapy on pain reduction.
To examine whether the difference between the averages of
the two groups has reached the threshold of clinical signif-
icance, the "minimum clinically important differences"
(MCID) index was used. "MCID" means the slightest
changes occurring in a condition following treatment, and
that change is clinically important and significant (25).
Studies have expressed different thresholds for the clini-
cally significant pain intensity level based on VAS, and in
general, a range of changes between 1.5- 2.3 and an average
of 2 is considered as the clinically significant threshold (26,
27). In the present study, the average pain intensity differ-
ence between the groups in the middle of the treatment ses-
sions (end of the fourth session) was 0.63 and after the treat-
ment period was 0.69 and after the follow-up period, it was
0.75. These results indicate that despite the existence of sta-
tistical significance and high effectiveness in the case of the
combination of TECAR and manual therapy, the difference
between the two groups was not clinically significant for
the condition of pain. This observation could result from
the fact that the control group received manual therapy and
comprehensive therapeutic exercises, and since a signifi-
cant improvement in the condition of pain was observed in
this group, the difference between the two groups did not
reach the clinical significance threshold. This means that
the addition of TECAR to manual therapy treatment was
not clinically superior to the single manual therapy for pain
relief. Meanwhile, in both groups, the average pain differ-
ence after the treatment and the follow-up period compared
to before the treatment was higher than 3, which indicates
it has reached the clinical significance threshold.

Another condition assessed in this study was disability.
In this study, disability was evaluated based on two ques-
tionnaires, NDI and NPDS. Intergroup comparison indi-
cated that after the treatment period ended in the interven-
tion group, the average level of disability was significantly
lower than the control group based on both questionnaires.
While these results were not permanent after the follow-up
period, the comparison of the two groups did not show a
statistically significant difference two weeks after stopping
the treatment. Considering the MCID between 5.42- 7.48
for the neck disability index questionnaire (28) and the fact
that the differences between the two groups were 1.48 and
1.03 respectively, after the treatment period and follow-up,
the means differences of the two groups did not reach the
clinical significance threshold. The score differences of the
neck disability index questionnaire in the two groups were
4.54 and 2.43 respectively, after the treatment period and
follow-up. Considering 10 as the threshold (29), the mean
differences of the two groups were not statistically signifi-
cant based on this questionnaire. In the intra-group compar-
ison, the average difference compared to before the treat-
ment was above 10 in both groups, which indicates that the
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disability level reduction was clinically significant in both
groups.

Other conditions evaluated in this study were neck flex-
ion and extension ROM. The group's interaction time for
these conditions was not significant; furthermore, the mean
difference between the two groups was not statistically sig-
nificant. The magnitude of the differences between the two
groups was in the low-medium range based on Cohen's d-
effect size index.

Investigating the conditions in this study revealed that
TECAR therapy can raise the effectiveness of manual ther-
apy. Following the application of TECAR therapy and the
use of electromagnetic waves, the ions' movement in the
tissue increases, which causes an energy increase, and this
energy increase appears as a temperature increase. Physio-
logical effects of increased energy and temperature occur
in the form of increased regeneration ability of collagen tis-
sues and reduced adhesion, reduced pain by activating sed-
atives or endorphins release, and reduced muscle spasms
and cramps. Furthermore, it is theoretically stated that the
interaction of the electromagnetic current with the tissue
stimulation, increasing the healing power and strengthen-
ing the weakened tissues, will accelerate the repairing pro-
cess and reduce the patient's pain (30). These mechanisms
can justify the greater effectiveness of the combination of
TECAR therapy and manual therapy compared to the single
manual therapy in reducing pain and improving disability
in the present study. Of course, it is noteworthy that in the
present study, while the improvement of conditions contin-
ued in both groups even after stopping the treatment, the
superiority of the combination of TECAR and manual ther-
apy compared to single manual therapy did not continue to
repair the disability after stopping the treatment. The dif-
ference between the two groups was not statistically signif-
icant after two weeks.

Limitations

This study faced some limitations. The first limitation
was that the participants of this study were only women;
therefore, the generalization of the results of this study to
the population of men with nonspecific cervicalgia should
be done cautiously. The second limitation was that if an
available deep thermal modality, such as ultrasound ther-
apy, was used for the control group, we could examine
whether TECAR has an additional effect or not compared
to other thermal modalities (such as ultrasound). Thirdly,
due to the time limitations of conducting the current study
and the situation of the coronavirus pandemic, the follow-
up period was considered to be two weeks, which requires
a longer follow-up period to examine the durability of the
treatment effect.

Conclusion

In the present study, in the combinatorial therapy group
of manual and TECAR therapies, the level of pain and dis-
ability decreased significantly in comparison with before
the treatment, and the neck flexion and extension ROM re-
vealed a significant increase. It is noteworthy that in all
conditions, the difference between the two groups did not
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reach the threshold of clinical significance. According to
these results, TECAR seems to be able to increase the effect
of manual therapy as a thermal modality. However, more
studies with longer follow-ups and the implementation of
available deep heat production modalities to compare with
TECAR can help us find more definite results about
TECAR's effectiveness in the treatment of skeletal muscle
disorders including cervicalgia.
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