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Abstract:

Background: Neck pain is an extremely prevailing disorder amongst the people around the world, where
more than 75% of population is suffering from neck pain at some point in their lifespan. Non-specific neck
pain is well-defined as- pain present in the posterior part of neck between the superior nuchal line and the
spinous process of the first thoracic vertebra.

Objectives: To conclude current research evidences for the efficacy of exercise therapy protocols in treating
patients having chronic non-specific neck pain.

Method: This systematic review comprises of randomized controlled trails only. PubMed, PEDro and Google
scholar were utilized for searching articles. Terms like- neck-pain, muscle spasm, physical-therapy, non-
specific, strengthening, endurance and resistance exercises.

Result: Current results indicate that, exercise therapy is an effective mode of treatment for decreasing pain
and improving ROM in individuals experiencing non-specific chronic neck pain without any side effect. 100
articles were searched but based on study criteria only 10 articles were selected.

Conclusion: Exercise-therapy protocols utilized for the treatment of non-specific chronic neck pain
individuals proved to be effective in decreasing pain, increasing ROM and improving function.
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Introduction:

Neck pain is the second largest cause of disability worldwide. About 70% of individuals are affected during
their life causing great burden on society and its economy in the form of expenditures for healthiness and
abstinence from working area'. Moreover, 1/3 of neck pain patients will get permanent chronic symptoms for
more than six months?. The reported chronic neck pain prevalence is somewhat higher in females (5.7%) as
compared to males (3.9%). Its prevalence in the world ranges from 16.7% to 75.1%*. Chronic neck pain can
be related to pain associated along with myotomes referred to the front of chest, upper limb, and thoracic
spinal areas. It is acknowledged that neurological assessment of patients having no sign of nerve root being
compressed or irritated may be normal. Other than pain, neck problems are also associated with functional
disabilities in about 5% of patients and impairments in 10% in cervical region’. There are no sufficient studies
describing the incidence, prevalence and therapeutic intervention of pain in neck in Saudi Arabia. However,
Al Wazzan's (2001) study showed that 54% of the subjects complained of neck pain among 204 dentists and
dental assistants®. Another study showed that 54% of undergraduate female students in Taif University
experienced neck pain during the previous one-year’. In addition during validation of Arabic version of neck
disability index the authors reported that males had higher incidence of neck pain than female®. The physical
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impacts of chronic neck pain include limited ROM, neck and shoulder muscle spasm and tenderness, light-
headedness, dizziness, blurred vision, depression and anxiety. These can lead to some degree of impairment
and diminished function, with considerable socio-economic impact®.

There are different interventions that can be used for treating non-specific chronic neck pains, like- electrical
stimulation, exercise, and manipulation, K-tape and dry needling. Researchers found that, exercises, joint
mobilization and manipulation are effective in treating chronic non -specific neck pain disorders. Reviews of
literature revealed that, there are numerous evidences validating beneficial effects of exercise therapy
intervention such as manipulations joined with guided movement treatment therapy '°.

Furthermore, movement interventions can efficiently decrease pain and disorders of individuals with
short/long-term chronic neck pains!'.

Falla and Lindstrom and Andersen and Andersen, demonstrated the benefit of strengthening exercises in
reduction of pain in the patients having chronic non-specific neck and shoulder pains'>!3,

While Evans et al concluded that, high dosed exercises under supervision, with/without spinal mobilization,
executed in the same way reported less pain. In addition, a high-quality randomized control trial in patients
diagnosed as chronic neck pain reported, dynamic exercise therapy ineffective in comparison with
recommendation to carry on regular physical activity'.

Therefore, this review was considered for determining the treatment for chronic neck pain by
physiotherapists, whether exercise therapy methods are consistent with present references and strategies for
clinical practice.

Methods:

This review study was implemented according to PRISMA-Preferred Reporting Items for Systematic
Reviews and Meta-Analyses'>!°.

Search strategy:

The articles were searched in PEDro, PubMed, and Google scholar. Key-words like- neck pain, muscle,
spasm, physical therapy, nonspecific, resistance, endurance and strength exercises. Last 10 years articles,
RCTs (Randomized controlled trials) were included in study which was published from year 2010 to year
2020, only in English language. This research was carried out from October 2021 to December 2021.

During searching process of all related articles, the titles and abstracts were selected according to inclusion-
exclusion criteria to recognize actually suitable article. Full manuscripts of selected articles were evaluated
individually by two critics.

Inclusion criteria:

Studies on patients having chronic neck pain for more than 3 months, who were able to carry out physical-
therapy exercises, patients having no history of neck surgery, and studies with strong evidence of
effectiveness of manual and exercise therapy on neck pain were included in this review.

Exclusion criteria:

Studies on patients admitted in hospital or in long-term center, tuberculosis, carcinoma, heart disease, and
osteoporosis, neural disorders due to prolapsed intervertebral disc, any trauma or localized infection in neck
region, upper motor neuron disease, cervical stenosis, and metabolic diseases in bone and joint, hyper
flexibility and on patients with history of surgery in cervical spine region within a year were excluded from
this review.

Quality assessment:

Quality of methodology of carefully chosen manuscripts was evaluated by PEDro Scale,!” containing of 11
questions in two phases. Questions from 2-9 evaluates internal validity while questions from 10-11 evaluates
statistical evidences necessary to make a research readable. Each question is scored according to its presence
or absence in the evaluated manuscript. The final score is completed by adding all positive responses.
Moseley et al. stated that studies having score more than or equal to 5 out of ten were measured as high
quality research. '® Thus, in this research all included articles scored more than or equal to 5, were found to
have high quality in methodology. The articles were evaluated in PEDro scale by two reviewers’
independently.
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Data analysis:

The selected articles were screened by two reviewers independently. They were evaluated in a structured
way, consisting of given parameters: author, year, study-design, subject’s age, interventions, study-duration,
outcome measures, and results. Dissimilarities between the reviewers were resolved by discussions to reach
settlement and established via Cohen’s kappa statistics.

RESULTS:

Studies identified:

After applying the inclusion/exclusion criteria, 100 studies were selected, 65 studies were disqualified as they
were found in more than one databank. For eligibility criteria 35 studies were selected. Additionally, 25
articles were omitted due to unavailability of full manuscript and objective, unable to meet
inclusion/exclusion (Figure-1). 10 articles were selected finally, after passing quality evaluation phase.
Quality Assessment of Study:

Average PEDro score of 10 selected articles was 6.1/10, as shown in Table -1. This score might be due to
various sources of bias which may affect the result. The common limitations were lack of concealed patient
distribution and blinding of patient, therapist, or evaluator. Five trials failed to meet the concealed distribution
criterion?%21:222327 four trials failed to meet patients blinding criterion?®2!232% five trials failed to meet
therapist blinding criterion!®20212527  five trials failed to meet assessor blinding criterion!®2%212527 " three
trial failed to meet randomization criterion?*?>?” and four trials failed to meet the follow-up?"-?#2>28 criterion.
But, after scanning the studies altogether, durable scientific evidence was found with consistent results
proving that exercises have important influence in decreasing pain and disability in neck pain patients.

While assessing risk of bias through the selected articles, agreement between evaluators for Cohen’s kappa
value was 0.85. The detailed facts of risk of bias of assessed articles are given in Table 2. In general, final
assessment for risk of bias specified that it was low in five articles, high in four articles, and unclear in the
other one article.
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General data of the included studies:

Selected studies in present research are précised in Table 3. All articles involved in this review were
RCTs!9202122.23.24.25,262728 * Tota] number of patients in selected articles ranges from 34 - 216, while their age
ranges from 18 - 65 years. Three articles did not mention gender while one study did not mention age. In
relation to the effectiveness of results established in most of studies, exercise therapy was found to be greatly
effective on pain and function amongst pre/post intervention evaluations.

Outcome Measures:

The key outcome measures are: — Health related quality of life(HRQoL)- assessed by means of generic 15D
questionnaire, Visual Analogue Scale(VAS)- used to measure intensity of neck and back pain. Goniometer
for measuring Range of motion (ROM). Neck Disability Index (NDI), numeric pain scale (NPS),
Craniovertebral(CV)angle. Self-Efficacy Scale Magnetic Resonance Imaging (MRI), Neck Pain
Questionnaire  (NPQ), Numeric pain rating scale(NPRS), Hand healed dynamometer.
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Table-1 Methodological Classification Assessed by PEDro Scale

Criteria PetriK Jaana H | Jae-Doo | Thavatc | Maria | Hye- Mustaf | Pooja Amr Almaz | Karlsson,

Salo, Suni, et | Lee et.al | hai L. Young agulse | Pancholi et. | Abdel- Takala E.P

Arja et al | al 202021 Suvarnn | Ludvig | Cho, et. | n al, 20182¢ aziem, et. al 2014*

20101 20172 ato,et.al. | sson, al 2019% 201627

201922 et. al | 2015*
20153

Random Yes Yes Yes Yes No Yes No Yes No Yes 7/10
allocation?
Concealed Yes No No No Yes Yes No Yes No Yes 5/10
allocation?
Baseline Yes Yes Yes Yes Yes No Yes No Yes No 7/10
comparability
?
Blind Yes No No Yes No Yes No Yes Yes Yes 6/10
participants?
Blind No No No Yes Yes Yes No Yes No Yes 5/10
therapists
Blind No No No Yes Yes Yes No Yes No Yes 5/10
assessors?
Follow-up? No Yes Yes No Yes No Yes Yes Yes No 6/10
Intention-to- Yes Yes Yes Yes No No Yes Yes Yes No 7/10
treat analysis?
Group Yes Yes Yes Yes Yes No Yes Yes No No 7/10
comparisons?
Point and | No Yes Yes Yes No Yes Yes No Yes No 6/10
variability
measures?
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Cumulative 6 6 8 6 6 5 8 5 5 6.1
score
Table 2. Risk of Bias of Included Studies (Yes, Low Risk of Bias; No, High Risk of Bias)
Citations Adequate Allocation Blinding? Incomplete Free of | Conclusions
Sequence Concealment? Outcome Selective
Generation? Data Reporting?
Addressed?
PetriK Salo, Arja | Yes Yes Yes Yes Yes Low risk of
etal 2010" bias
Jaana H Suni, et | Unclear No No Yes Yes High risk of
al 2017%° bias
Jae-Doo Lee | No No No Yes Yes High risk of
et.al 20202! bias
Thavatchai No No Yes Yes Yes High risk of
Suvarnnato,et.al. bias
2019%
Maria L. | Yes Yes Yes Yes Yes Low risk of
Ludvigsson, et. bias
al 2015%
Hye-Young Cho, | Yes Yes Yes Yes Yes Low risk of
et.al 2015% bias
Mustafagulsen No No No Yes Yes High risk of
2019% bias
Pooja Pancholi | Yes Yes Yes Yes Yes Low risk of
et. al, 2018% bias
Amr Almaz | Unclear Unclear Yes Yes Yes Unclear risk
Abdel-aziem, of bias
2016%
Karlsson, Takala | Yes Yes Yes Yes Yes Low risk of
E.P et. al 20148 bias
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Table 3: Description of the included studies:

Author/year study design Subject/ | Interventions Study Outcome measures Result
age Duration
Petri K Salo, Arja | Randomized N=180 | Groupl: Strength training 1 year | Health-related quality of life | One year of either
H Hakkinen et al | controlled trial M=0 Group2:Endurance training | follow up | (HRQoL) assessed using generic | strength or endurance
2010% F=180 | Group 3: Control group study 15D questionnaire training ~ seemed  to
25-53 moderately enhance the
yr HRQoL. Neck and upper
body training can be
recommended to improve
HRQoL of females with
neck pain if they are
motivated for long term
regular exercise.
Jaana H  Suni, | Randomized N=34 Group 1: Exercise 10 weeks | Outcome measures were Visual | The Fustra20-Neck&Back
Marjo Rinne,et. al | controlled trial | 25-65y | Group 2: Control group (2 days | Analogue Scale (VAS)- used to | exercise program was
201720 two- arm, parallel | Gender per week) | measure intensity of neck and | effective for reducing
group trial not 3 & 12 | back pain. neck/shoulder pain
reported months and strain, but not LBP.
follow up Evidencebased exercise
programs of sports clubs
have potential to prevent
insistent, restricting
musculoskeletal problems.
Jae-Doo Lee, | Randomized N=44 Group 1: Neuromuscular | One time | VAS to assess level of pain, | NMCEs through upper
Won-Seob  Shin | controlled trial pre | M=20 control exercise (NMCE) study Goniometer to assess Range of | extremity pattern rolling
20202t & posttest design | F=24 Group 2: Self-stretching motion (ROM) exercise is effective in
20-50y | Group3: Neck stabilization improving neck pain,

exercises

ROM, and proprioception.

3500




International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.372 ISSN:1308-5581 Vol 14, Issue 02, 2022

Thavatchai Randomized N=54 Group 1: Extensor Training | 6 weeks | Neck Disability Index, numeric | The results suggest that 6
Suvarnnato, controlled trial M=6 Group 2: Flexor Training twice per | pain scale (NPS), craniovertebral | weeks of training in both
Rungthip F=48 Group3: Control week 1& | (CV)angle exercise  groups  can
Puntumetakul et. 18-60y 3 months improve neck disability,
al 2019% follow up pain intensity, CV angle,
and neck-muscle strength
in chronic mechanical

neck pain.
Randomized N=216 | Group 1- Self-rated pain 12 weeks | NDI, VAS, Self-Efficacy Scale | Neck-specific exercise
Maria L. | controlled trial M=74 Group 2- Disability once per (NSE) resulted in superior
Ludvigsson, F=142 | Group 3- Self-efficacy week with outcomes compared with
Gunnel Peterson 18- 3 & 6 Prescription of Physical
et. al 2015% 63yrs months Activity (PPA) in this
follow-up. study, but the observed

benefits of adding a
behavioral approach to the
implementation of
exercise in this study were
inconclusive.
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Hye-Young Cho,
Yun-Jin Park et. al
2015%

Randomized
controlled trial

N=30
M=9
F=21
20-45
yrs

Group 1- Swiss Ball
Stabilization Exercise
(SBEG)

Group 2- Craniocervical
Flexion Exercise Group

(CFEG)
Group 3- Conservative
Therapy Group (CTG)

8 weeks
( thrice a
week)

Magnetic Resonance Imaging
(MRI), VAS, NDI

After 8-weeks
intervention, two groups
showed the significant
improvement in  Cross-
Sectional Area (CSA) of
deep and  superficial
muscles; CSA change of
SBEG was the most
significant among groups
compared with CFEG and
CTG (P<.001). Swiss Ball
stabilisation exercise is
likely to widen the CSA
of deep and superficial
muscles in patient with
chronic neck pain, and can
be an efficacious
therapeutic method that
can decrease numerical
value of VAS and NDIL

Mustafa  gulsen
2019%

Randomized
controlled trial

N=46
20-65y
Gender
not
reported

Group A: Hot pack, TENS,
Ultrasound and neck
isometric exercise

Group B: Home exercise
program in addition to Hot
pack, TENS and
Ultrasound.

3 weeks
(five
session
per week)

VAS, Neck Pain Questionnaire
(NPQ)..

Study showed that
physical therapy and neck
isometric exercises and
cervical joint opening
exercises together with
stretching  exercises of
back  extensors  were
effective in chronic neck
pain.
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Pooja  Pancholi, | Randomized N=50 Group 1: Control group- | 10 weeks | Numeric pain rating scale( | The results of this study
Joginder  Yadav | controlled trial 25-50 Conventional exercises NPRS), NDI suggest that the use of
201826 (Comparative yrs (Stretching exercises, resistance band exercises
study design) Both strengthening and posture may be helpful for
M/F correction exercises) reducing neck pain,
include | Group 2: Experimental disability, and correcting
but group- Theraband exercises forward head posture in
number | and Conventional exercises dentists.
not
specifie
d
Amr Almaz Group 1: physical therapy | 4 weeks VAS, NDI, Goniometry for | Study demonstrates the
Abdel-aziem, Randomized N=60 agents including | (5 times | ROM superiority of the deep
Amira Hussin | Clinical trial 20-50 transcutaneous electrical | per week) neck flexor exercise,
Draz 2016%’ yrIs nerve stimulation, | With 3 which  offers  several
Gender | continuous ultrasound and | months advantages in  pain,
not infra-red irradiation. follow-up disability, and
reported | Group 2: physical therapy range of motion
agents + isometric, outcomes, compared to
stretching, and isometric, stretching, and

scapulothoracic exercises
Group 3: physical therapy
agents + deep neck flexor
exercise.

scapulothoracic exercises
in  combination  with
physical therapy agents
for the management of
neck pain.
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Karlsson, Takala
E.P et. al 201428

Randomized
controlled trial

N=57
F=57
20-60y

Group A: Strength training
Group B: Stretchgro

up

8weeks
12 months
follow-up

Numerical pain scale, NDI,
Hand healed dynamometer,

Strength reported a sig
nificantimproved
function (NDI). Stretch
showed anoverall
increase of neck ROM,
whereas STRETCH only
improved neck extension
and lateral flexion to the
right. Both groups
showedsignificant
increases inneck andsh
ould er strength.

3504




International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.372 ISSN:1308-5581 Vol 14, Issue 02, 2022

Discussion:

Current study was conducted to examine the efficacy of exercise-therapy in reducing pain, improving level of
function and increasing quality of life in neck pain patients. Results from RCTs were utilized to determine the
efficacy of main physical-therapy exercise protocols in patients with neck pain. In this research ten articles
were assessed.

This research is resulted in thorough evidences related to the amount of evidences and the kinds of exercises
influencing neck pain. Moreover, choosing a priority, exercises classifying method allows us to use a
scientific reasoning for choosing articles having related treatment methods for justification mostly for the
effects on pain, function and activities of daily life. Even though, there were 10 articles qualified for this
research, new approaches delivered better transparency in our results about the efficacy of exercise therapy.
Exercise is an essential management method used in most of the rehabilitation programs for treating a variety
of health disorders. The rehabilitation literature has emphasized the need to examine the role that exercise
plays within the treatment strategies that include other modalities**. However, there is also limited evidence
on optimal dosage requirements’!32 for exercise therapies, duration and frequency used to treat neck
disorders.

The results of this study were in agreement with Ylinen 2007 who found moderate evidence supporting the
effectiveness of both long-term dynamic as well as isometric resistance exercises of the neck and shoulder
musculature. and contradicted with three reviews including stretching, strengthening, endurance training,
balance/coordination, cardio and cognitive/ affective elements®***3 showed no evidence of benefit in the
short term, but®® found exercise effective on pain in the short term for chronic neck pain.

This review provide high to moderate evidence favors specific neck strengthening exercises for chronic neck
pain relief, improved function and quality of life with care post treatment to long term. However, one of the
major methodological difficulties inherent to studies evaluating exercise interventions is blinding of therapists
and patients. None of the trials in this review blinded the care provider, as this is not possible in an exercise
trial. Patient blinding can minimize expectation bias by ensuring the treatments are equally credible and
acceptable to patients; patients have limited experience or expectations for either the index treatment or
control condition. However, the nature of exercise interventions makes it difficult to blind the patient and care
provider. Therefore, it is very important to control for measurement bias by blinding the outcome assessor
and the data analyst.

Conclusion:

Neck strengthening exercises were of benefit in patients with chronic neck pain and neck for reducing pain,
improving function in the short term and long term. However, it was not possible to determine which
technique or dosage was more beneficial from one form of care than another. Therefore, additional single
intervention studies in all categories of exercise therapies and with adequate sample sizes are needed to
confirm the findings of this systematic review. Additionally, future studies should pay close attention to
evaluating the dosage of the applied exercise therapies as an important determinant of treatment effect.
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