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Abstract

Background: Mechanical neck pain is one of the most prevalent musculoskeletal disorders worldwide and is associated with pain, reduced
cervical mobility, and functional disability, affecting individuals' quality of life. It commonly results from poor posture, repetitive movements,
prolonged computer use, and muscular imbalance, particularly among working-age adults. Patients with mechanical neck pain often exhibit
weakness of the deep cervical muscles, impaired proprioception, and altered neuromuscular control, which contribute to persistent symptoms
and recurrenc. Exercise therapy is considered a first-line conservative treatment for mechanical neck pain because it improves muscle strength,
endurance, and functional performance. Cervical isometric exercises enhance muscle activation without excessive joint movement, making them
beneficial for reducing pain and improving cervical stability. Proprioceptive Neuromuscular Facilitation (PNF) techniques facilitate
neuromuscular coordination through diagonal movement patterns and proprioceptive stimulation, thereby improving flexibility, strength, and
functional movement. PNF has demonstrated positive effects on pain reduction, range of motion, and muscle performance in individuals with
various musculoskeletal disorders, including neck pain. Combining cervical isometric exercises with PNF techniques may provide synergistic
benefits by simultaneously improving muscle strength, proprioception, and motor control. Despite growing evidence supporting both
interventions individually, limited studies have directly compared their combined effectiveness in patients with mechanical neck pain. Therefore,
investigating the effectiveness of cervical isometric exercises and PNF techniques may help identify an optimal physiotherapy approach for
reducing pain, improving cervical function, and enhancing quality of life in individuals with mechanical neck pain.

Methods: The study was done effectivness of cervical isometrics and proprioception neuromusular facilitation techniques in mechanical neck
pain patients. Prior to conducting the survey, the ethical committee approval was made. Patient selected according to inclusion and exclusion
criteria.With permission of 44 patients with suffering from mechanical neck pain. A pre-experimental one-group pre-test and post-test study
.Participants underwent a Four-week structured exercise program consisting of cervical isometric exercises and cervical PNF techniques.
Outcome measures included the Numerical Pain Rating Scale (NPRS), NDI scale, Cervical ROM. Assessments were performed before and after
the intervention. Data were analyzed using descriptive statistics and paired t-tests.

Keywords: Mechanical neck pain, poor posture, restricted neck ROM, Neck disability index.

Introduction

Mechanical neck pain (MNP) is one of the most common musculoskeletal disorders affecting people across all age groups and is
a leading cause of pain, disability, and healthcare utilisation worldwide. It is defined as pain originating from the cervical spine
and its surrounding soft tissues without evidence of serious pathological conditions such as fractures, infection, inflammatory
disease, or neurological compromise (Blanpied et al., 2017). The increasing prevalence of sedentary lifestyles, prolonged
computer and smartphone use, poor workplace ergonomics, and sustained static postures has contributed significantly to the
growing burden of mechanical neck pain, particularly among working-age adults (Coté et al., 2019). The Global Burden of Disease
study has consistently identified neck pain as one of the leading causes of years lived with disability worldwide, highlighting its
substantial socioeconomic impact (Vos et al., 2020).

Mechanical neck pain is characterised by pain, muscle tightness, reduced cervical range of motion, impaired proprioception, and
functional limitations that interfere with activities of daily living and occupational performance (Blanpied et al., 2017). Patients
frequently experience stiffness, tenderness of cervical musculature, headache, and decreased endurance of the deep cervical
flexor and extensor muscles. These impairments often result in altered movement patterns, reduced cervical stability, and
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persistent symptoms if not managed appropriately (Falla et al., 2017). Chronic'-mechanical neck pain has also been
with deficits in sensorimotor control and cervical joint position sense, suggesting that proprloceptlve dysfunction pIays
important role in the persistence and recurrence of symptoms (Treleaven, 2008). ) =
Conservative physiotherapy management remains the first-line treatment for mechanical'neck pain because of its effectiveness,
safety, and cost-efficiency. Current clinical practice guidelines recommend therapeutic exercise, manual therapy, patient
education, and postural correction as primary interventions for reducing pain and improving function (Blanpied et al., 2017).
Among these approaches, exercise therapy has demonstrated moderate to strong evidence for improving pain intensity, cervical
muscle endurance, mobility, and quality of life. Therapeutic exercises target muscular weakness, impaired motor control, and
reduced endurance, thereby restoring normal cervical biomechanics and preventing recurrence (Gross et al., 2015).

Cervical isometric exercises are widely used in physiotherapy rehabilitation programmes for patients with mechanical neck pain.
These exercises involve static muscle contractions without producing visible joint movement, allowing activation of cervical
musculature while minimizing stress on cervical joints and painful structures. Isometric exercises improve muscle strength,
endurance, neuromuscular activation, and cervical stability by enhancing recruitment of both superficial and deep cervical
muscles (Kisner et al., 2022). They are particularly beneficial during the early stages of rehabilitation because they can be
performed with minimal pain and without aggravating symptoms. Several studies have reported significant reductions in pain
intensity and disability following cervical isometric exercise programmes, emphasising their role in restoring cervical function
(Gross et al., 2015).

Another important rehabilitation approach is Proprioceptive Neuromuscular Facilitation (PNF), which is a therapeutic technique
designed to improve neuromuscular function through specific movement patterns, proprioceptive stimulation, and manual
resistance. Developed by Kabat, Knott, and Voss, PNF facilitates coordinated muscular activity by stimulating proprioceptors and
enhancing motor learning (Adler et al., 2014). The technique incorporates diagonal and spiral movement patterns combined with
stretching, resistance, approximation, traction, and verbal cues to improve flexibility, muscle strength, coordination, balance, and
functional movement. In patients with musculoskeletal disorders, including neck pain, PNF has demonstrated beneficial effects
on pain reduction, increased cervical range of motion, improved muscular performance, and enhanced functional outcomes
(Hindle et al., 2012).

Proprioception plays a critical role in maintaining cervical stability and coordinated head movements. The cervical spine contains
a high density of mechanoreceptors within muscles, ligaments, and joint capsules that provide continuous sensory feedback
regarding head position and movement. Dysfunction of these proprioceptors due to pain or muscle fatigue may impair cervical
joint position sense and neuromuscular control, thereby contributing to recurrent episodes of neck pain (Treleaven, 2008). PNF
techniques specifically target these proprioceptive deficits by improving sensory feedback and facilitating more efficient muscle
activation patterns. Consequently, combining strengthening exercises with proprioceptive training may provide superior
rehabilitation outcomes compared with strengthening alone.

The deep cervical flexor and extensor muscles have an essential role in maintaining cervical posture and segmental stability.
Patients with mechanical neck pain commonly exhibit reduced activation of these stabilising muscles together with overactivity
of superficial cervical musculature, resulting in abnormal movement patterns and increased mechanical stress on cervical
structures (Falla et al., 2017). Cervical isometric exercises primarily enhance muscular strength and endurance, whereas PNF
techniques focus on improving neuromuscular coordination, proprioception, and movement efficiency. Therefore, integrating
these interventions may address multiple components of cervical dysfunction simultaneously and facilitate more comprehensive
rehabilitation.

Previous research has independently investigated the effectiveness of cervical strengthening exercises and PNF techniques for
neck pain management. Systematic reviews have shown that exercise therapy significantly reduces pain and disability in
individuals with mechanical neck disorders (Gross et al., 2015). Similarly, PNF interventions have demonstrated improvements in
flexibility, muscle performance, and functional movement across a variety of musculoskeletal conditions (Hindle et al., 2012).
However, relatively few clinical studies have specifically evaluated the combined effectiveness of cervical isometric exercises and
PNF techniques in patients with mechanical neck pain. Furthermore, limited evidence exists regarding whether the addition of
PNF to conventional cervical isometric exercise programmes provides greater improvements in pain, cervical range of motion,
proprioception, and functional disability.

Given the increasing prevalence of mechanical neck pain and its impact on physical function, work productivity, and quality of life,
identifying effective physiotherapy interventions remains an important clinical priority. Understanding the comparative and
combined effectiveness of cervical isometric exercises and PNF techniques may assist physiotherapists in designing evidence-
based rehabilitation programmes that optimise patient outcomes. Improved pain control, restoration of cervical muscle function,
enhancement of proprioception, and reduction of disability may ultimately decrease recurrence rates and improve long-term
quality of life for individuals affected by mechanical neck pain.
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Therefore, the present study aims to evaluate the effectiveness of cervical isometric exercises and proprioceptive neur
facilitation techniques in patients with mechanical neck pain. The findings of this study-may contribute to the existing body
evidence and provide clinicians with practical guidance for selecting appropriate therapeutic interventions to improve pain’,"
cervical function, and overall rehabilitation outcomes.

Materials and Methods:

Participants:

The study was conducted after obtaining informed consent from all participants. Mechanical neck pain patients aged between 18
and 45 years. Participants were required to provide written informed consent prior to enrollment. The inclusion criteria included
Age 18 - 45 years, Both males and females, Duration of pain at least 3 months,NPRS score between 5 to 8 cm,Neck disability index
score more than 10 points on 0-50 scales. Exclusion criteria includes History of neck surgery in the past 12 months.Diagnosed
cases of central cervical canal stenosis, torticollis, and scoliosis,Neck pain with radiation to the arm and upper extremity, History
of cervical degenerative joint disease.

Procedure:

The present study was conducted to determine the effectiveness of cervical isometric exercises and cervical proprioceptive
neuromuscular facilitation (PNF) techniques in patients with mechanical neck pain. The study was carried out in Karad city after
obtaining approval from the Institutional Ethical Committee. A total of 44 subjects with mechanical neck pain who fulfilled the
predetermined inclusion and exclusion criteria were selected for the study.

Initially, potential participants were screened according to the inclusion and exclusion criteria. The purpose, procedure, potential
benefits, and possible risks of the study were explained to each participant. Written informed consent was obtained from all
eligible participants before their inclusion in the study. After obtaining informed consent, 44 eligible subjects were included in the
study. The participants were randomly allocated into two groups, with 22 subjects in each group.

Group A (n=22): Subjects received the prescribed baseline treatment along with cervical isometric exercises and cervical PNF
techniques. Cervical isometric exercises were performed according to the prescribed protocol, targeting the major cervical muscle
groups without producing cervical movement. Cervical PNF techniques were administered using appropriate PNF patterns and
techniques under the supervision of the investigator. The intervention was performed according to the predetermined treatment
protocol.

Group B (n=22): Subjects received baseline treatment alone according to the study protocol. The intervention was administered
for the predetermined duration and frequency. The outcome measures selected for the study were assessed according to the
study protocol, and the findings were recorded systematically. All participants were instructed to report any discomfort
experienced during the intervention, and the treatment was performed under appropriate supervision. After completion of the
intervention, the collected data from both groups were compiled and entered into a Microsoft Excel sheet. The data were
subsequently subjected to appropriate statistical analysis to determine the effectiveness of cervical isometric exercises and
cervical PNF techniques in patients with mechanical neck pain. The results obtained from the statistical analysis were interpreted
and compared between the two groups. Based on the findings, the study conclusion was drawn regarding the effectiveness of the
combined intervention in patients with mechanical neck pain.

Ethical approval and participation consent:

The ethical approval for undertaking the suggested studies has been obtained from the Institutional Committee of Ethics of
Krishna Vishwa Vidyapeeth (Deemed to be University), Karad, Maharashtra, India, dated January 22, 2026. Every participant
provided their informed permission in writing after being given the assurances of confidentiality and the freedom to discontinue
participation at any moment.

Results:
Table no.1 Age variable:-
Variable Category Group A Group B
(n=22 % (n=22 %
) )
18-25 5 22.7% 2 9%
Ages (vears)
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26-35 8 36.3%

(years) ]

36-45 9 41% R 9 | 41%
(years) .

Interpretation: N

The age distribution of participants in both groups showed that the majority belonged to the 26—35 years and 3645 years age
categories. In Group A (n=22), 5 participants (22.7%) were aged 18-25 years, 8 (36.3%) were aged 26—35 years, and 9 (41.0%)
were aged 36-45 years. In Group B (n=22), 2 participants (9.0%) were aged 18-25 years, 11 (50.0%) were aged 26-35 years, and
9 (41.0%) were aged 36—45 years.

Table no. 2 Gender Variable:-

Variable Category Group A Group B
(n= % (n=22 %
22) )
Male 11 50% 12 54.5%
Gender
Female 11 50% 10 45.5%

Interpretation:
Therefore, there is no statistically significant difference in gender distribution between Group A and Group B (p > 0.05).

Table no.3 NPRS Analysis:-

Outcome Measure Pre NPRS, Mean Post NPRS, t- p-
+SD Mean + SD value value
Group 5.65 <0.001
+ +
NPRS A(n=22) 6.41+2.381 2.68 £1.29
Group 1.65 0.106
+ +
B(n=22) 6.45 1 2.25 5.36+2.13

Interpretation:

Group A: NPRS decreased from 6.41 + 2.81 before treatment to 2.68 + 1.29 after treatment. The estimated reduction was 3.73
points, indicating a statistically significant improvement (t = 5.65, p < 0.001, approximate independent-samples calculation).
Group B: NPRS decreased from 6.45 + 2.25 to 5.36 + 2.13, an estimated reduction of 1.09 points. This was not statistically
significant (t = 1.65, p = 0.106, approximate calculation).

Table no. 4 NDI Analysis:-

Outcome Measure Pre NPRS, Mean Post NPRS, t- p-
+SD Mean = SD value value
Group
+ +
NDI A(n=22) 32.77 £ 4.56 12.05+8.52 10.07 <0.001
Group
+ + =~
B(n=22) 30.95+5.10 24.09 £10.46 2.77 0.009

Interpretation:

The mean NDI score in Group A decreased from 32.77 + 4.56 at baseline to 12.05 + 8.52 post-intervention, representing a mean
reduction of 20.73 points. In Group B, the mean NDI score decreased from 30.95 * 5.10 to 24.09 + 10.46, representing a mean
reduction of 6.86 points. The estimated pre—post comparison was statistically significant in both Group A (t = 10.07, p < 0.001)
and Group B (t = 2.77, p = 0.009). Between-group comparison showed no significant difference at baseline (t = 1.25, p = 0.219),
but a significant difference at post-intervention (t = -4.20, p < 0.001).

Table no. 5 ROM Analysis:-
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Pre Mean t Value p Value Pre Mean t Value P Value
+SD Mean * +SD Mean *
- SD - SD
. 35,50+ ok 3191+ 36.32 ¢ =
Flexion 5.24° Not valid 21.87° 19.66° =0.70 0.49
. 39.73 ¢ 5164+ 41.09 £ 47.36 £
Extension 5 0g° 3.67° -5.31 <0.001 6.84° 12.42° -2.08 =0.044
Rotation 49.50 + 70.80 £ 49.50 £ 60.09 £
Left 0.00° 12.43° ~8.03 <0.001 0.00° 16.59° ~3.00 =0.005
Rotation 5132+ 69.80 £ 50.41 + 60.09 £
Right 5.89° 8.52° ~8.37 <0.001 4.37° 16.59° ~2.64 =0.012
Side
. 28.52 ¢ 37.73 ¢ 2589 29.77 £
Flexion 4.66° 4.38° -6.75 <0.001 6.23° 3.52° -1.73 =0.091
Left
Side 28.52 + 38.18 £ 27.30 % 30.86
Flgxuon 4 66° 107" -7.32 <0.001 4130 2390 -1.99 =0.053
Right
Interpretation:

Cervical ROM demonstrated improvement following intervention in both groups. Group A showed significant improvements in
extension, left rotation, right rotation, left side flexion, and right side flexion (all p < 0.001). Group B demonstrated significant
improvements in extension (p = 0.044), left rotation (p = 0.005), and right rotation (p = 0.012). Changes in left side flexion (p =
0.091) and right side flexion (p = 0.053) in Group B were not statistically significant.

Final Interpretation For Result Section:-

The present study was conducted to evaluate the effectiveness of cervical isometric exercises combined with cervical PNF
techniques (Group A) compared with baseline treatment (Group B) in patients with mechanical neck pain over a 4-week treatment
period.

The demographic characteristics of both groups were relatively comparable with respect to age and gender. Regarding pain
intensity, Group A showed a greater reduction in NPRS scores, from 6.41 + 2.81 to 2.68 + 1.29, compared with Group B, where
the score decreased from 6.45 + 2.25 to 5.36 + 2.13. The improvement in Group A was statistically significant (p < 0.001), whereas
the improvement in Group B was not statistically significant (p = 0.106).

Similarly, a greater improvement in neck disability was observed in Group A. The NDI score decreased from 32.77 + 4.56 to 12.05
+ 8.52 in Group A, compared with 30.95 + 5.10 to 24.09 £ 10.46 in Group B. Both groups showed statistically significant within-
group improvement; however, the magnitude of improvement was considerably greater in Group A. The post-intervention
between-group comparison was also statistically significant (p < 0.001).

Cervical range of motion also improved following treatment. Group A demonstrated statistically significant improvements in
cervical extension, left rotation, right rotation, left side flexion, and right side flexion (p < 0.001). Group B showed significant
improvement in extension, left rotation, and right rotation, while changes in left and right side flexion were not statistically
significant.

Therefore, cervical isometric exercises combined with cervical PNF techniques appear to be more effective than baseline
treatment in reducing pain and disability and improving cervical range of motion in patients with mechanical neck pain over a 4-
week treatment period. Hence, the study supports the effectiveness of cervical isometric and PNF techniques as an effective
physiotherapy intervention for mechanical neck pain.

Discussion:

The present study was conducted to determine the effectiveness of cervical isometric exercises and cervical proprioceptive
neuromuscular facilitation (PNF) techniques in patients with mechanical neck pain. A total of 44 subjects fulfilling the inclusion
and exclusion criteria were included and randomly allocated into two groups. Group A received cervical isometric exercises and
cervical PNF techniques along with baseline treatment, whereas Group B received baseline treatment alone. The outcomes
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obtained after the intervention were compared between the two groups. :
The findings of the present study can be explained by the role of exercise therapy in-improving cervical muscle function a
reducing pain and disability. Mechanical neck pain is commonly associated with altered cervical musele-performance, reduced
muscle endurance, impaired cervical movement and functional limitations. Therapeutic exercises directed toward the cervical
musculature may therefore help restore muscular control and improve functional capacity.

The use of cervical isometric exercises in the present study is supported by previous research. Alpayci and ilter reported that
cervical extensor isometric exercises produced significant reductions in neck pain and improvements in cervical lordosis compared
with the control condition. Similarly, a randomized study comparing isometric and isotonic neck strengthening found that both
exercise approaches significantly improved pain, disability, cervical range of motion and muscle strength in patients with chronic
mechanical neck pain. These findings support the use of cervical isometric exercise as an important component of rehabilitation
for mechanical neck pain.

The possible mechanism behind the improvement following isometric exercise may be related to improved cervical muscle
strength and endurance, enhanced muscular stability and better control of cervical movements. Isometric contraction allows
strengthening of the cervical muscles while minimizing excessive movement of the cervical spine. Improved muscular support
may reduce mechanical stress during daily activities and consequently contribute to reduction in pain and functional disability.
The addition of cervical PNF techniques in Group A may have provided further benefits by stimulating proprioceptive input and
improving neuromuscular control. PNF techniques are designed to facilitate coordinated muscular activity and improve
movement patterns. A randomized clinical trial involving patients with chronic mechanical neck pain reported that PNF treatment
significantly improved pain, Neck Disability Index scores and active cervical range of motion after four weeks of treatment. The
authors concluded that PNF was beneficial and produced results comparable to craniocervical flexor training.

Further evidence comes from a randomized controlled trial comparing PNF with passive vertebral mobilization in patients with
mechanical neck pain. The study found significant improvements in neck disability across the treatment groups and demonstrated
that PNF combined with routine physiotherapy could be beneficial in the management of mechanical neck pain. This is consistent
with the rationale for incorporating PNF into the intervention used in the present study.

The combined use of cervical isometric exercises and PNF may therefore have a complementary effect. While isometric exercises
primarily provide strengthening and stabilization of the cervical musculature, PNF may contribute to proprioceptive stimulation,
neuromuscular coordination and improved movement control. The combination may consequently provide greater improvement
than baseline treatment alone. Previous research also supports the value of combining exercise with conventional physiotherapy
in mechanical neck pain. A randomized clinical trial found that an exercise-based intervention produced significant improvements
in pain and disability compared with minimal intervention.

Recent evidence further supports cervical strengthening as part of management for mechanical neck pain. A 2024 randomized
comparative trial reported significant improvements in pain, cervical range of motion and disability following cervical isometric
exercise-based treatment, with additional exercise producing further benefits. Another randomized trial found that specific deep
cervical muscle training improved pain, disability, cervical posture and neck-muscle strength compared with usual care.

Overall, the findings of the present study suggest that cervical isometric exercises combined with cervical PNF techniques, when
added to baseline treatment, may be an effective physiotherapy approach for patients with mechanical neck pain. The
improvement may be attributed to enhanced cervical muscle strength, endurance, proprioception, neuromuscular coordination
and functional cervical control. However, the interpretation of the findings should take into consideration the sample size of 44
participants, the recruitment of subjects from Karad city and the limited follow-up period. Further studies with larger sample sizes,
longer follow-up periods and standardized treatment protocols are recommended to establish the long-term effectiveness of this
combined intervention.

Limitations:

The present study had a relatively small sample size of 44 participants and was conducted in a limited geographical area (Karad
city), which may restrict the generalizability of the findings. Variations in participants' age, occupation, posture, physical activity,
and treatment compliance may also have influenced the outcomes. Furthermore, participants' daily activities and postural habits
could not be completely controlled throughout the study.

1. Conclusion:

The present study was conducted to determine the effectiveness of cervical isometric exercises combined with cervical PNF
techniques in patients with mechanical neck pain over a 4-week treatment period. The results demonstrated that Group A, which
received cervical isometric exercises and cervical PNF techniques, showed greater improvement than Group B, which received
baseline treatment. Group A demonstrated a significant reduction in pain intensity (NPRS) and neck disability (NDI), along with
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significant improvements in most measures of cervical range of motion. Although.Group B also showed some improv
magnitude of improvement was comparatively lower.Therefore, it can be concluded that-cervical isometric exercises combin 3
with cervical PNF techniques are more effective than baseline treatment in reducing-pain and disability.and improving.cervical
range of motion in patients with mechanical neck pain. Thus, the study supports the use of combined cervical isometric and PNF
techniques as an effective physiotherapy intervention for the management of mechanical neck pain.

Acknowledgements:

We are grateful to Hon. Dr. Suresh Bhosale Sir for his constant support and encouragement in carrying out this study. We sincerely
thank Dean Sir for providing the necessary institutional support and guidance. We express our heartfelt gratitude to our guide,
Dr.Namrata Kadam Assistant professor,Department of Pediatric Physiotherapy, for his valuable guidance, supervision, and
continuous support throughout the study. We also sincerely thank Dr. Satish Kakade Sir for his assistance with statistical analysis,
and we are truly grateful to all participants who took part in this research.

Ethical Approval:
Ethical approval for the present study was obtained from the Institutional Ethics Committee of Krishna Vishwa Vidyapeeth
(Deemed to be University), Karad, Maharashtra, India, dated January 21, 2026.

Conflicts of Interest:
We claim that there are no conflicts of interest in the content of this study

Reference

1. Adler, S. S., Beckers, D., & Buck, M. (2014). PNF in practice: An illustrated guide (4th ed.). Springer.

2. Blanpied, P. R., Gross, A. R,, Elliott, J. M., Devaney, L. L., Clewley, D., Walton, D. M., Sparks, C., & Robertson, E. K. (2017). Neck
pain: Revision 2017 Clinical Practice Guidelines linked to the International Classification of Functioning, Disability and Health
from the Orthopaedic Section of the American Physical Therapy Association. Journal of Orthopaedic & Sports Physical
Therapy, 47(7), A1-A83. https://doi.org/10.2519/jospt.2017.0302

3. Co6té, P., Wong, J. J., Sutton, D., Shearer, H. M., Mior, S., Randhawa, K., Yu, H., Varatharajan, S., Southerst, D., & Ameis, A.
(2019). Management of neck pain and associated disorders: A clinical practice guideline from the Ontario Protocol for Traffic
Injury Management (OPTIMa) Collaboration. European Spine Journal, 28(5), 1099-1149.

4. Falla, D., O'Leary, S., Farina, D. (2017). The role of muscle dysfunction in the development and persistence of neck pain.
Journal of Orthopaedic & Sports Physical Therapy, 47(9), 664—671.

5. Gross, A., Paquin, J. P., Dupont, G., Blanchette, S., Lalonde, P., Cristie, T., Graham, N., Burnie, S. J., Gelley, G., Goldsmith, C.
H., & Cervical Overview Group. (2015). Exercises for mechanical neck disorders. Cochrane Database of Systematic Reviews,
(1), CD0O04250. https://doi.org/10.1002/14651858.CD004250.pub5

6. Hindle, K. B., Whitcomb, T. J., Briggs, W. O., & Hong, J. (2012). Proprioceptive Neuromuscular Facilitation (PNF): Its
mechanisms and effects on range of motion and muscular function. Journal of Human Kinetics, 31, 105-113.
https://doi.org/10.2478/v10078-012-0011-y

7. Kisner, C., Colby, L. A., & Borstad, J. (2022). Therapeutic exercise: Foundations and techniques (8th ed.). F.A. Davis.

8. Treleaven, J. (2008). Sensorimotor disturbances in neck disorders affecting postural stability, head and eye movement
control. Manual Therapy, 13(1), 2—11. https://doi.org/10.1016/j.math.2007.06.003

9. Vos, T, Lim, S. S., Abbafati, C., et al. (2020). Global burden of 369 diseases and injuries in 204 countries and territories,
1990-2019: A systematic analysis for the Global Burden of Disease Study 2019. The Lancet, 396(10258), 1204-1222.
https://doi.org/10.1016/50140-6736(20)30925-9

10.Ashfag M, Babur MN, Malick WH, Hussain MA, Awan WA. Comparative effectiveness of proprioceptive neuromuscular
facilitation and passive vertebral mobilization for neck disability in patients with mechanical neck pain: A randomized
controlled trial. Journal of Bodywork and Movement Therapies. 2022;31:16-21. doi:10.1016/j.jbmt.2022.02.009.

11.Maicki T, Tragbka R, Wilk-Franczuk M, Krzepkowska W. Proprioceptive neuromuscular facilitation therapy versus manual
therapy in patients with neck pain: A randomised controlled trial. Journal of Rehabilitation Medicine. 2024;56:jrm40002.
doi:10.2340/jrm.v56.40002.

12.Bharti N, Ahmed H, Hasan S, et al. Efficacy of scapular functional and cervical isometric exercises in the management of
chronic mechanical neck pain: A randomized comparative trial. Pain Research and Management. 2024;2024:5873384.

1935

Adolescencia e Saude, vol. 21, No.6s, p. 1929-1936


https://doi.org/10.2519/jospt.2017.0302

\\\\\‘\

B
doi:10.1155/PRM/5873384. T B
13.Kaushik R, et al. Effect of specific deep cervical muscle exercises on funcMiﬁbﬂWin intensity, craniovertebral
angle, and neck-muscle strength in chronic mechanical neck pain: A randomize ontrolleditmbe =

14.Akodu AK, Ajepe TO, Sorunke MA. Effects of neck stabilization and isometric neck exercises on non-specific chronic neck pain:
A pilot study.. Journal of Riphah College of Rehabilitation Sciences. 2020;8(1):9-17. doi:‘.tO.\5455/JRCRS.2020080104.

15.Suresh V, Venkatesan P, Babu K. Effect of proprioceptive neuromuscular facilitation and cranio-cervical flexor training on pain
and function in chronic mechanical neck pain: A randomized clinical trial. Physiotherapy Research International.
2024;29(1):€2058. doi:10.1002/pri.2058

1936

Adolescencia e Saude, vol. 21, No.6s, p. 1929-1936



