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Abstract

Electronic products such as computers and cell phones have raised the prevalence of cervical radiculopathy
(CR). As the sedentary life of the population is increasing as well as the disorders in the cervical region, it is
necessary to explore more effective ways of specific physiotherapeutic treatment protocols. This study aims to
compare two different physiotherapeutic protocols for CR. This is a prospective nonrandomized research study,
conducted in the Center For Physical Therapy and Rehabilitation "Banja Kllokotit", and the private clinic Fizio -
Ana in Ferizaj, Kosovo, in 2022. The ethical approval was received by the rehabilitation center (no. 01/22) from
the Kosovo Chamber of physiotherapists (no. 169), and the patients also provided informed consent. These are
preliminary findings, and thirty patients of ages 20 to 80 were used. In the test group (N = 15), passive
mobilizations, proprioceptive neuromuscular facilitation (PNF) contract-relax technique, cupping massage,
thermotherapy, and transcutaneous electrical nerve stimulation were applied. The control group (N = 15)
combined isometric-strengthening exercises and passive stretching with electrotherapy and hydrotherapy. The
visual analog scale was applied on day one, day seven, and day ten, while the Neck Disability Index (NDI) was
used before treatment. The experimental group had a decrease in pain on average of 1.73 (p-value = 0.006) in
VAS 2. Even in VAS 3, we have the test F = 2.837 (p-value = 0.000). These findings demonstrate substantial
variations between groups, while the NDI results revealed moderate disability during daily life activities in the
control (3.20+0.77) and experimental groups (3.27+0.79). Passive mobilization combined with PNF technique is
an extremely effective physiotherapeutic protocol for patients suffering from CR.
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Introduction

Cervical radiculopathy (CR) is a clinical condition described as pain in one or both upper extremities,
originating from the cervical region. It may be accompanied by cervical pain and stiffness with symptoms in the
shoulder girdle and upper extremity, and also by tingling, numbness, or discomfort in the arm, upper back, and
upper chest with or without an associated headache (Alshami & Bambhair, 2021; Childress & Becker, 2016).

CR is presented as a disease process because of disc herniation in the cervical intervertebral discs or
arthritic degenerations or osteophyte processes compressing the nerve root, which leads to the symptoms
produced by the neck and arm of the affected side (Childress & Becker, 2016).

Electronic products such as computers and cell phones have increased the prevalence of this disease.
Aside from pain in the neck and arm on the affected side, patients frequently experience loss of sensation, motor
function loss, or reflex changes in the affected nerve root distribution (Corey & Comeau, 2014).

The most common examination findings are painful neck movements and muscle spasms. The most
common neurologic finding is diminished deep tendon reflexes, particularly of the triceps. To confirm the
diagnosis, the Spurling test, shoulder abduction test, and upper limb tension test can be used (Childress &
Becker, 2016).

According to the evidence, conservative treatments for CR rehabilitation, including manual therapy,
exercise, traction, and epidural steroid injections can help patients with pain relief and improved neurological
function (Benditz et al., 2017). Despite the irreplaceable role of surgical treatment, based on the evidence, some
secondary implications have been identified such as degeneration of the segment close to the intervention,
narrowing of the intervertebral space because of the lowered level of the intervertebral disc, lack of stability for
the patient to lead a normal life, etc. (Gutman et al., 2018).
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Numerous studies (Biiyiikturan et al., 2021; Cox et al., 2020; Domingues et al., 2019; Rampazo et al.,
2020; Seyda et al., 2021) has proven that combining regular exercise (Gashi et al., 2020) with other treatments
effectively reduces pain and improves the functional status and quality of life of persons suffering from cervical
radiculopathy. Some other authors (Calixtre et al., 2019; Cao et al., 2021) have prioritized mechanical and
manual traction and passive mobilization for the treatment of patients with chronic pain and have confirmed that
this type of technique has been effective in reducing pain but not in improving function and disability. Another
author (Ayub et al., 2019) evaluated another method of mobilization called active and passive mobilization,
which proved very effective in treating CR.

Based on research by Langevin et al. (2015) an increase in function and mobility in the upper
extremities, as well as a reduction in pain, were all observed following the combination of passive cervical
mobilizations and active exercises, However, other study has prioritized mechanical and manual traction for the
treatment of CR patients and have revealed that this therapeutic approach has been helpful for pain reduction but
not for function and disability (Rulleau et al., 2021).

Because there are numerous treatment options that we can use and combine, treating CR is a very
challenging problem. The primary challenge is figuring out which combination is the best treatment protocol that
we can use. Our goal was to contribute to the science of physiotherapy by demonstrating the PNF's effects on
pain, and disability for patients with CR because this gap in evidence-based treatment still needs to be filled.

More studies should be conducted in this area to reduce patients' complaints and improve their quality
of life as it appears that the prevalence of CR is constantly rising. This study aims to compare two different
physiotherapeutic rehabilitation procedures for CR on pain and disability.

Material and Methods
Participants

This is a prospective nonrandomized research study, conducted in the Center For Physical Therapy and
Rehabilitation "Banja Kllokotit", and the private clinic Fizio -Ana in Ferizaj, Kosovo, in 2022. The ethical
approval was received by the rehabilitation center (no. 01/22) from the Kosovo Chamber of physiotherapists (no.
169), and patients also provided informed consent. These are preliminary findings, and we used 30 patients, aged
20 to 80, with N=15 in the experimental group and N=15 in the control group. Ten physical therapy sessions
were conducted for each patient. Inclusion criteria were patients with neck pain accompanied by pain and
numbness of one arm or both and those with periscapular pain with a duration of symptoms more than three
months, while the exclusion criteria were patients with mechanical and non-specific neck pain and pain less than
three months.

Experimental Procedure

All patients were assessed by a physiatrist, and they were referred for physical therapy. The
experimental group was treated with passive mobilizations (Calixtre et al., 2019; Cho et al., 2017) in the cervical
region with posterior/ anterior mobilizations (5 min), and PNF contract-relax technique (Maicki et al., 2017)
with three repetitions in each neck movement, and a cupping massage(Lauche et al., 2016; Radziejowska et al.,
2020) for myofascial release for 5 min including the trapezius region and shoulder muscles, thermotherapy (15—
20 min) in the cervical/thoracic region, and transcutaneous electrical nerve stimulation (TENS) for 20 minutes
(Martimbianco et al., 2019). While, the control group was treated with the standard physiotherapy protocol
applied in the rehabilitation center, which includes passive stretching (10s, 6 repetitions) (Montalvo et al., 2023)
and isometric strengthening exercises (8 repetitions) (Ghodrati et al., 2017; Moreno & Garcia, 2022) combined
with electrotherapy (interference current for 15 min) and hydrotherapy (20 min).
Measurements

The measurement instruments were the visual analog scale (VAS) (Delgado et al., 2018), which was
applied on day one, day seven, and day ten, while the NDI (Rulleau et al., 2021), on the other hand, was used
only before treatment.
Statistical Analysis

The data are processed with the statistical package SPSS for Windows Version 22.0 and STATISTICA
for Windows Version 10.0, and the data was presented through tables. From the statistical parameters,
descriptive statistics, arithmetic averages, standard deviation values and minimum and maximum values were
calculated. The statistical significance difference between groups was evaluated through Levene's Test for
Equality of Variances, t-test for Equality of means, and 95% Interval Confidence of the Difference. Verification
of the tests for the degree of reliability was P>0.05.

Results

The total number of patients who participated in the research was 30, of which 25 were female or
83.3% and the other 5 were male or 16.7%. In terms of diagnosis, we see that three patients are with CR, or 10%,
5 others with CR bill, or 16.67%, 11 are with CR lat dex, or 36.67%, and 11 others with CR lat sin, or 36.67%
(Table 1).

723

JPES ®  www.efsupit.ro



ARBNORE IBRAHIMAJ GASHI, TINE KOVACIC, FEIM GASHI, ARJETA AZEMI

Table 1. Demographic Results for Gender and Diagnose

Gender N %
Female 25 83.3
Male 5 16.7

Diagnose N %
CR 3 10.0
CR bill 5 16.67
CR lat dex 11 36.67
CR lat sin 11 36.67

Their average age is 51.40 years, with a minimum of 25 years and a maximum is 76 years, while the
standard deviation is 13.52 years (Table 2).

Table 2. Descriptive Statistics for Age

N Minimum Maximum Mean Std.
Deviation
Age 30 25 76 51.40 13.528
Valid N (listwise) 30

In the VAS analysis, we see that we have an overall average of both groups of 7.27 in VAS 1, 4.93 in
VAS 2, and 2.73 in VAS 3 (Table 3).

Table 3. Descriptive Statistics for VAS

VAS N Minimum Maximum Mean Std. Deviation
VAS 1 30 2 10 7.27 1.799
VAS 2 30 2 9 4.93 1.780
VAS 3 30 0 8 2.73 2.243
Valid N (listwise) 30

Comparative Analysis for VAS

We used the independent sample T-test to compare the control group with the experimental group, and
the results show that the control group's VAS 1 average is 7.20 with a standard deviation of 2.17 while the
experimental group's average is higher at 7.33 with a standard deviation of 1.39.

We can observe in VAS 2 that the experimental group has a lower average of 4.07 and a standard
deviation of 1.28 compared to the control group, which has an average of 5.80 with a standard deviation of 1.82.
Similar to VAS3, the control group's mean is 4.27, and its standard deviation is 2.01, as opposed to the
experimental group's mean of 1.20 and its standard deviation of 1.14 (Table 4).

Table 4. Comparative Analysis for VAS between Groups

Group N Mean Std. Deviation Std. Error

Mean

vas] Control 15 7.20 2.178 0.562
Experimental 15 7.33 1.397 0.361

vas2 Control 15 5.80 1.821 0.470
Experimental 15 4.07 1.280 0.330

vas3 Control 15 4.27 2.017 0.521
Experimental 15 1.20 1.146 0.296

According to the results, we can conclude that VAS 1 has a statistical significance level of F of 2.257, a
degree of freedom of DF of 28, and a p-value of 0.844, indicating no statistically significant difference. The
average difference between groups is -0.133.

In VAS 2, we have the test F = 1.402, with the degree of freedom DF = 28, while p-value = 0.006 and
the average difference between groups is 1.73, indicating that the experimental group has less pain than the
control group on average by a margin of 1.73.

Even in VAS 3, we have the test F = 2.837, with the degree of freedom DF = 28, p-value = 0.000, and a
high average output between the control and experimental group of the average of 3.067. So even in VAS 3, the
experimental group experiences less pain than the control group does, with an average pain level of 3,067, which
is a significant difference between the two groups.
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Table 5. Statistical Significance Difference between Groups for VAS

Levene's Test
for Equality of

Variances t-test for Equality of Means
95%
Confidence
Sig. Interval of the
(2- Mean Std. Error Difference
F Sig. T df tailed) Difference Difference Lower Upper
vasl Equal
variances 2.257 0.144 6200 28 0.843 -0.133 0.668 -1.502 1.235
assumed )
Equal
variances not - 23.856 0.844 -0.133 0.668 -1.513  1.246
0.200
assumed
vas2 Equal
variances 1.402 0.246 3.017 28 0.005 1.733 0.575 0.556  2.910
assumed
Equal
variances not 3.017 25.122 0.006 1.733 0.575 0.550 2916
assumed
vas3 Equal
variances 2.837 0.103 5.120 28 0.000 3.067 0.599 1.840 4.294
assumed
Equal
variances not 5.120 22.193 0.000 3.067 0.599 1.825 4.308
assumed

Independent Samples Test

Finally, we can conclude that the differences between groups are considerable, which proves that the
experimental group has a decrease in pain in VAS 2 average of 1.73, p-value = 0.006, and in VAS 3 the average
difference is 3.067 and p-value = 0.000 (Table 5).

According to the results related to age, the control group has a higher mean value of age with 59.87
with a standard deviation of £10.63, while the experimental group had 42.93 with a standard deviation of
+10.60.

Table 6. Neck Disability Index and Age between Groups

Age NDI* CI95%

Control group 59.87+10.63 3.20+0.77 2.77-3.63

Experimental group 42.93+10.60 3.27+0.79 2.82-3.71
*Neck Disability Index

From the statistical results regarding the NDI, we can see that the control group has a mean value 3.20
of NDI with a standard deviation of + 0.77, and interval coefficient ranges from 2.77-3.63, while the
experimental group has demonstrated a mean value 3.27 with a standard deviation £0.79, and interval coefficient
ranges from 2.82-3.71, which indicates that both groups presented with moderate disability related to neck
radiculopathy (Table 6).

Discussion

This study's objective was to assess the effectiveness of two physiotherapy treatments in the same target
population. Patients were separated into two groups and received different physiotherapeutic approaches that
compared passive stretching and isometric strengthening exercises with manual techniques such as PNF
techniques and passive mobilizations. The outcomes revealed a substantial difference between the control and
experimental groups, in VAS2 and VAS3 measurements.

The results of our study can be compared to those of other authors who concluded that inhibitory
techniques combined with mobilizations are the best option for the rehabilitation of CR (Lauche et al., 2016;
Wong et al., 2016). Additionally, we can confirm that incorporating PNF techniques into the treatment was very
effective.

Previous research has shown the value of combining manual therapy and exercises to treat CR. The
procedure enhanced function, range of motion, and pain intensity. However, it was impossible to determine
which manual therapy techniques were the most effective (Liang et al., 2019)
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Another mobilization technique called active and passive mobilization was evaluated by other
researchers and found to be very successful in treating CR (Ayub et al., 2019) To reduce pain in muscles around
the neck with latent trigger points, another research reported that applying soft tissue release in
sternocleidomastoid and suboccipital muscles had a positive effect on the pressure pain threshold (Kim & Lee,
2018). Applying strengthening exercises in the cervical region has a positive impact on reducing pain, and
increasing muscular strength. These data are consistent with that from other authors (Lauche et al., 2016; Wong
et al., 2016)

Based on our results, passive mobilization proved to be a very effective technique. These data may be
comparable to a recent study conducted by Lee and Lee (2017), which evaluated the effect of joint mobilization
and therapeutic exercise applied to the cervical spine and upper thoracic spine for functional impairment caused
by neck pain. According to their results, both groups improved in VAS, NDI, and range of motion. Despite the
lack of research on long-term effects, several writers have found that segmental training for motor control is
useful in reducing short-term pain and dysfunction. (Gashi & Azemi, 2022; Price et al., 2021).

These preliminary findings confirmed that passive mobilization combined with PNF techniques is very
effective in reducing pain and improving mobility for patients with CR. Furthermore, because these are
preliminary results, our study did not have a large sample size, which is a significant limitation. Consequently, a
larger sample size could have provided more reliable results, which we will present at the end of our study.

Conclusion

According to the study's findings, we can say that the experimental group showed higher improvement
in terms of pain intensity, leading to statistically significant differences between the groups. The NDI results
revealed moderate disability during daily life activities. These findings support the assumption that passive
mobilization combined with the PNF technique is an extremely effective physiotherapeutic protocol for patients
suffering from CR.

The obtained results will guide for all people with neck and arm pain, on how to realize and apply these
results in practice. This new evidence will also be very helpful for other physiotherapists when exchanging
experiences with other health professionals.

Acknowledgment

We would like to thank the Center for physical therapy and rehabilitation "Banja Kllokotit", and the

private clinic Fizio -Ana in Ferizaj, Kosovo.

Conflict of interest

The authors declare that there are no conflicts of interest.
Funding

No funding.

References

Alshami, A. M., & Bamhair, D. A. (2021). Effect of manual therapy with exercise in patients with chronic
cervical radiculopathy: a randomized clinical trial. Trials, 22(1). https://doi.org/10.1186/s13063-021-
05690-y

Ayub, A., Osama, M., Shakil-Ur-Rehman, & Ahmad, S. (2019). Effects of active versus passive upper extremity
neural mobilization combined with mechanical traction and joint mobilization in females with cervical
radiculopathy: A randomized controlled trial. Journal of Back and Musculoskeletal Rehabilitation, 32(5),
725-730. https://doi.org/10.3233/BMR-170887

Bakken, A. G., Eklund, A., Warnqvist, A., O’Neill, S., & Axén, 1. (2021). The effect of two weeks of spinal
manipulative therapy and home stretching exercises on pain and disability in patients with persistent or
recurrent neck pain; a randomized controlled trial. BMC Musculoskeletal Disorders, 22(1).
https://doi.org/10.1186/s12891-021-04772-x

Benditz, A., Brunner, M., Zeman, F., Greimel, F., Florian, V., Boluki, D., Grifka, J., Weber, M., & Renkawitz, T.
(2017). Effectiveness of a multimodal pain management concept for patients with cervical radiculopathy
with focus on cervical epidural injections. Scientific Reports, 7(1). https://doi.org/10.1038/s41598-017-
08350-x

Bernal-Utrera, C., Gonzalez-Gerez, J. J., Anarte-Lazo, E., & Rodriguez-Blanco, C. (2020). Manual therapy
versus therapeutic exercise in non-specific chronic neck pain: A randomized controlled trial. Trials, 21(1).
https://doi.org/10.1186/s13063-020-04610-w

Boyles, R., Toy, P., Mellon, J., Hayes, M., & Hammer, B. (2011). Effectiveness of manual physical therapy in
the treatment of cervical radiculopathy: A systematic review. In Journal of Manual and Manipulative
Therapy (Vol. 19, Issue 3, pp. 135-142). https://doi.org/10.1179/2042618611Y.000000001 1

Bukhari, S. R. 1., Shakil-ur-Rehamn, S., Ahmad, S., & Naeem, A. (2016). Comparison between effectiveness of
mechanical and manual traction combined with mobilization and exercise therapy in patients with Cervical
Radiculopathy. Pakistan Journal of Medical Sciences, 32(1), 31-34.
https://doi.org/10.12669/pjms.321.8923

726

JPES ®  www.efsupit.ro



ARBNORE IBRAHIMAJ GASHI, TINE KOVACIC, FEIM GASHI, ARJETA AZEMI

Biiyiikturan, B., Sas, S., Kararti, C., & Biiyiikturan, O. (2021). The effects of combined sternocleidomastoid
muscle stretching and massage on pain, disability, endurance, kinesiophobia, and range of motion in
individuals with chronic neck pain: A randomized, single-blind study. Musculoskeletal Science and
Practice, 55. https://doi.org/10.1016/j.msksp.2021.102417

Calixtre, L. B., Oliveira, A. B., de Sena Rosa, L. R., Armijo-Olivo, S., Visscher, C. M., & Alburquerque-Sendin,
F. (2019). Effectiveness of mobilisation of the upper cervical region and craniocervical flexor training on
orofacial pain, mandibular function and headache in women with TMD. A randomised, controlled trial.
Journal of Oral Rehabilitation, 46(2), 109-119. https://doi.org/10.1111/joor.12733

Cao, S., Chen, Y., Zhang, F., Sun, S., Wang, C., Hou, G., Wang, D., Sun, G., & Shi, B. (2021). Clinical efficacy
and safety of “three-dimensional balanced manipulation” in the treatment of cervical spondylotic
radiculopathy by finite element analysis. BioMed Research International, 2021.
https://doi.org/10.1155/2021/5563296

Childress, M. A., & Becker, B. A. (2016). Nonoperative Management of Cervical Radiculopathy.
http://www.choosingwisely.org.

Cho, J., Lee, E., & Lee, S. (2017). Upper thoracic spine mobilization and mobility exercise versus upper cervical
spine mobilization and stabilization exercise in individuals with forward head posture: A randomized
clinical trial. BMC Musculoskeletal Disorders, 18(1). https://doi.org/10.1186/s12891-017-1889-2

Cohen, S. P. (2015). Epidemiology, diagnosis, and treatment of neck pain. Mayo Clinic Proceedings, 90(2), 284—
299. https://doi.org/10.1016/j.mayocp.2014.09.008

Cook, A. J., Wellman, R. D., Cherkin, D. C., Kahn, J. R., & Sherman, K. J. (2015). Randomized clinical trial
assessing whether additional massage treatments for chronic neck pain improve 12- and 26-week
outcomes. Spine Journal, 15(10), 2206-2215. https://doi.org/10.1016/j.spinee.2015.06.049

Corey, D. L., & Comeau, D. (2014). Cervical radiculopathy. In Medical Clinics of North America (Vol. 98, Issue
4, pp. 791-799). W.B. Saunders. https://doi.org/10.1016/j.mcna.2014.04.001

Cox, L. G. W, Savur, K. T., de Nardis, R. J., & Iles, R. A. (2020). Progressive resistance exercise for improving
pain and disability in chronic neck pain: A case series. Physiotherapy Research International, 25(4).
https://doi.org/10.1002/pri.1863

Cramer, H., Baumgarten, C., Choi, K. E., Lauche, R., Saha, F. J., Musial, F., & Dobos, G. (2012).
Thermotherapy self-treatment for neck pain relief-A randomized controlled trial. European Journal of
Integrative Medicine, 4(4). https://doi.org/10.1016/j.eujim.2012.04.001

Cui, X. J.,, Yao, M., Ye, X. L., Wang, P., Zhong, W. H., Zhang, R. C., Li, H. Y., Hu, Z. J., Tang, Z. Y., Wang, W.
M., Qiao, W. P., Sun, Y. L., Li, J., Gao, Y., Shi, Q., & Wang, Y. (2017). Shi-style cervical manipulations
for cervical radiculopathy. Medicine (United States), 96(31).
https://doi.org/10.1097/MD.0000000000007276

Dedering, A., Peolsson, A., Cleland, J. A., Halvorsen, M., Svensson, M. A., & Kierkegaard, M. (2018). The
Effects of Neck-Specific Training Versus Prescribed Physical Activity on Pain and Disability in Patients
With Cervical Radiculopathy: A Randomized Controlled Trial. Archives of Physical Medicine and
Rehabilitation, 99(12), 2447-2456. https://doi.org/10.1016/j.apmr.2018.06.008

Delgado, D. A., Lambert, B. S., Boutris, N., McCulloch, P. C., Robbins, A. B., Moreno, M. R., & Harris, J. D.
(2018). Validation of Digital Visual Analog Scale Pain Scoring With a Traditional Paper-based Visual
Analog Scale in Adults. JAAOS: Global Research and Reviews, 2(3), e088.
https://doi.org/10.5435/jaaosglobal-d-17-00088

Dmytriv, M., Rowland, K., Gavagan, T., Holub, D., & Hickner, J. (2010). priority updates from the research
literature from the family physicians inquiries network PT or cervical collar for cervical radiculopathy? In
The journAl of fAmilY prAcTice (Vol. 59).

Domingues, L., Pimentel-Santos, F. M., Cruz, E. B., Sousa, A. C., Santos, A., Cordovil, A., Correia, A., Torres,
L. S., Silva, A., Branco, P. S., & Branco, J. C. (2019). Is a combined programme of manual therapy and
exercise more effective than usual care in patients with non-specific chronic neck pain? A randomized
controlled trial. Clinical Rehabilitation, 33(12), 1908—1918. https://doi.org/10.1177/0269215519876675

Dunning, J. R., Butts, R., Mourad, F., Young, 1., Fernandez-De-Las Penas, C., Hagins, M., Stanislawski, T.,
Donley, J., Buck, D., Hooks, T. R., & Cleland, J. A. (2016). Upper cervical and upper thoracic
manipulation versus mobilization and exercise in patients with cervicogenic headache: A multi-center
randomized clinical trial. BMC Musculoskeletal Disorders, 17(1). https://doi.org/10.1186/s12891-016-
0912-3

Fritz, J. M., Thackeray, A., Brennan, G. P., & Childs, J. D. (2014). Exercise only, exercise with mechanical
traction, or exercise with over-door traction for patients with cervical radiculopathy, with or without
consideration of status on a previously described subgrouping rule: A randomized clinical trial. Journal of
Orthopaedic and Sports Physical Therapy, 44(2), 45-57. https://doi.org/10.2519/jospt.2014.5065

Gashi, A. 1., & Azemi, A. (2022). Comparative Efficacy of Isometric versus Dynamic Exercises on Cervical
Spondylosis. Sport Mont, 20(2), 23-26. https://doi.org/10.26773/smj.220604

727

JPES ®  www.efsupit.ro



ARBNORE IBRAHIMAJ GASHI, TINE KOVACIC, FEIM GASHI, ARJETA AZEMI

Gashi, A. 1., Zivkovic, V., Gjorgoski, 1., Gontarev, S., & Azemi, A. (2020). Regular physical activity may
influence stress hormone cortisol in wistar rats. Journal of Physical Education and Sport, 20(1), 138—141.
https://doi.org/10.7752/jpes.2020.01018

Ghodrati, M., Mosallanezhad, Z., Shati, M., Rastgar Koutenaei, F., Nourbakhsh, M. R., & Noroozi, M. (2017).
The Effect of Combination Therapy; Manual Therapy and Exercise, in Patients With Non-Specific Chronic
Neck Pain: A Randomized Clinical Trial. Physical Treatments: Specific Physical Therapy Journal, 113—
121. https://doi.org/10.32598/ptj.7.2.113

Kim, S. J., & Lee, J. H. (2018). Effects of sternocleidomastoid muscle and suboccipital muscle soft tissue release
on muscle hardness and pressure pain of the sternocleidomastoid muscle and upper trapezius muscle in
smartphone users with latent trigger points. Medicine (United States), 97(36).
https://doi.org/10.1097/MD.0000000000012133

Langevin, P., Desmeules, F., Lamothe, M., Robitaille, S., & Roy, J. S. (2015). Comparison of 2 manual therapy
and exercise protocols for cervical radiculopathy: A randomized clinical trial evaluating short-term effects.
Journal of Orthopaedic and Sports Physical Therapy, 45(1), 4-17. https://doi.org/10.2519/jospt.2015.5211

Lauche, R., Stumpe, C., Fehr, J., Cramer, H., Cheng, Y. W., Wayne, P. M., Rampp, T., Langhorst, J., & Dobos,
G. (2016). The Effects of Tai Chi and Neck Exercises in the Treatment of Chronic Nonspecific Neck Pain:
A Randomized Controlled Trial. Journal of Pain, 17(9), 1013-1027.
https://doi.org/10.1016/j.jpain.2016.06.004

Leaver, A. M., Refshauge, K. M., Maher, C. G., & McAuley, J. H. (2010). Conservative interventions provide
short-term relief for non-specific neck pain: A systematic review. Journal of Physiotherapy, 56(2), 73-85.
https://doi.org/10.1016/S1836-9553(10)70037-0

Lee, K.-S., & Lee, J.-H. (2017). Effect of maitland mobilization in cervical and thoracic spine and therapeutic
exercise on functional impairment in individuals with chronic neck pain.

Liang, L., Feng, M., Cui, X., Zhou, S., Yin, X., Wang, X., Yang, M., Liu, C., Xie, R., Zhu, L., Yu, J., & Wei, X.
(2019). The effect of exercise on cervical radiculopathy: A systematic review and meta-analysis. Medicine,
98(45), e17733. https://doi.org/10.1097/MD.0000000000017733

Maicki, T., Bilski, J., Szczygiel, E., & Trabka, R. (2017). PNF and manual therapy treatment results of patients
with cervical spine osteoarthritis. Journal of Back and Musculoskeletal Rehabilitation, 30(5), 1095-1101.
https://doi.org/10.3233/BMR-169718

Martimbianco, A. L. C., Porfirio, G. J. M., Pacheco, R. L., Torloni, M. R., & Riera, R. (2019). Transcutaneous
electrical nerve stimulation (TENS) for chronic neck pain. In Cochrane Database of Systematic Reviews
(Vol. 2019, Issue 12). John Wiley and Sons Ltd. https://doi.org/10.1002/14651858.CD011927.pub2

Montalvo, S., Conde, D., Sanchez, M., Martinez, P., Trevizo, R., & Ibarra-Megjia, G. (2023). Dynamic stretching
improves muscle activation and pain pressure threshold but not isometric hand strength when compared to
static stretching. Journal of Physical Education and Sport, 23(2), 293-300.
https://doi.org/10.7752/jpes.2023.02035

Moreno, G. R. N., & Garcia, P. A. K. (2022). Hemodynamic responses to isometric exercise and water
immersion: a randomized controlled pilot study with older women. Journal of Physical Education and
Sport, 22(10), 2257-2564. https://doi.org/10.7752/jpes.2022.10324

Myles, P. S., Troedel, S., Boquest, M., & Reeves, M. (1999). The Pain Visual Analog Scale: Is It Linear or
Nonlinear? In Anesth Analg (Vol. 89).

Price, J., Rushton, A., Tyros, V., & Heneghan, N. R. (2021). Expert consensus on the important chronic non-
specific neck pain motor control and segmental exercise and dosage variables: An international e-Delphi
study. PLoS ONE, 16(7 July). https://doi.org/10.1371/journal.pone.0253523

Radziejowska, M., Radziejowski, P., & Rutkowska, K. (2020). Effectiveness of chinese cupping massage during
the initial stage of lipodystrophy (Case report). Journal of Physical Education and Sport, 20, 2239-2245.
https://doi.org/10.7752/jpes.2020.s3300

Rampazo, E.P., de Andrade, A. L. M., da Silva, V. R., Back, C. G. N., & Liebano, R. E. (2020).
Photobiomodulation therapy and transcutaneous electrical nerve stimulation on chronic neck pain patients:
Study protocol clinical trial (SPIRIT Compliant). Medicine (United States), 99(8).
https://doi.org/10.1097/MD.0000000000019191

Ris, 1., Juul-Kristensen, B., Boyle, E., Kongsted, A., Manniche, C., & Segaard, K. (2017). Chronic neck pain
patients with traumatic or non-traumatic onset: Differences in characteristics. A cross-sectional study.
Scandinavian Journal of Pain, 14, 1-8. https://doi.org/10.1016/j.sjpain.2016.08.008

Ris, 1., Segaard, K., Gram, B., Agerbo, K., Boyle, E., & Juul-Kristensen, B. (2016). Does a combination of
physical training, specific exercises and pain education improve health-related quality of life in patients
with chronic neck pain? A randomised control trial with a 4-month follow up. Manual Therapy, 26, 132—
140. https://doi.org/10.1016/j.math.2016.08.004

Romeo, A., Vanti, C., Boldrini, V., Ruggeri, M., Guccione, A. A., Pillastrini, P., & Bertozzi, L. (2018). Cervical
Radiculopathy: Effectiveness of Adding Traction to Physical Therapy-A Systematic Review and Meta-
Analysis of Randomized Controlled Trials. In Physical Therapy [ (Vol. 98, Issue 4).
https://academic.oup.com/ptj

728

JPES ®  www.efsupit.ro



ARBNORE IBRAHIMAJ GASHI, TINE KOVACIC, FEIM GASHI, ARJETA AZEMI

Rulleau, T., Abeille, S., Pastor, L., Planche, L., Allary, P., Chapeleau, C., Moreau, C., Cormier, G., & Caulier,
M. (2021). Effect of an intensive cervical traction protocol on mid-term disability and pain in patients with
cervical radiculopathy: An exploratory, prospective, observational pilot study. PLoS ONE, 16(8 August).
https://doi.org/10.1371/journal.pone.0255998

Seyda, T. C., Mete, O., Sari, A., & Derya, O. K. (2021). A comparison of kinesio taping and classical massage in
addition to cervical stabilization exercise in patients with chronic neck pain. Complementary Therapies in
Clinical Practice, 43. https://doi.org/10.1016/j.ctcp.2021.101381

Wong, J. J., Shearer, H. M., Mior, S., Jacobs, C., C6té, P., Randhawa, K., Yu, H., Southerst, D., Varatharajan, S.,
Sutton, D., van der Velde, G., Carroll, L. J., Ameis, A., Ammendolia, C., Brison, R., Nordin, M., Stupar,
M., & Taylor-Vaisey, A. (2016). Are manual therapies, passive physical modalities, or acupuncture
effective for the management of patients with whiplash-associated disorders or neck pain and associated
disorders? An update of the Bone and Joint Decade Task Force on Neck Pain and Its Associated Disorders
by the OPTIMa collaboration. In Spine Journal (Vol. 16, Issue 12, pp. 1598—1630). Elsevier Inc.
https://doi.org/10.1016/j.spinee.2015.08.024

Young, I. A., Dunning, J., Butts, R., Mourad, F., & Cleland, J. A. (2019). Reliability, construct validity, and
responsiveness of the neck disability index and numeric pain rating scale in patients with mechanical neck
pain without upper extremity symptoms. Physiotherapy Theory and Practice, 35(12), 1328-1335.
https://doi.org/10.1080/09593985.2018.1471763

729

JPES ®  www.efsupit.ro



