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ABSTRACT
Objective: In our study, it was aimed to investigate the compliance of patients diagnosed with non-specific neck pain with home exercise program treatment, 
the factors affecting compliance, and the effect of compliance on pain and functionality.

Method: Ninety-three people aged 18-65 years with nonspecific neck pain lasting longer than 6 months were included in the study. Each patient was given a 
home exercise program. It was planned to give an exercise program as 2 sets a day for 4 weeks. All patients were evaluated by the same physiatrist with VAS 
score, Neck Disability Index and The Bournemouth Neck Questionnaire at admission (baseline) and 1 month later.

Results: In the 1st month follow-ups of the patients, there was a statistically significant improvement in VAS and NDI values in all evaluations of the patients 
who regularly performed their exercises, and in those who partially performed the exercises (p<0.05). No significant improvement was observed in both pain 
and disability assessments in patients who did not perform the exercises. When the comparison between the groups was made, the patients who exercised 
regularly showed a significant improvement in tVAS and Bournemouth pain values compared to the individuals who partially performed the exercises and 
those who did not (p<0.05). When comparing NDI values between the groups, those who regularly performed the exercises showed a significant improvement 
compared to those who did not (p<0.05).

Conclusion: The results of our study showed that compliance with home rehabilitation was associated with relief of neck pain. We observed that as the 
commitment to home rehabilitation increases, the pain decreases. We recommend using it as video images to increase compliance with the exercise program.

Keywords: Exercise adherence, home exercises, nonspecific neck pain 

ÖZ
Amaç: Çalışmada nonspesifik boyun ağrısı tanısı alan hastaların ev egzersiz programı tedavisine uyumunun, uyumu etkileyen faktörlerin, uyumun ağrı ve 
işlevsellik üzerine etkisinin araştırılması amaçlandı.

Yöntem: Çalışmaya altı aydan uzun süren nonspesifik boyun ağrısı olan 18-65 yaş arası 93 kişi dahil edildi. Her hastaya evde egzersiz programı verildi. 
Dört hafta boyunca günde iki set egzersiz programı verilmesi planlandı. Tüm hastalar, başvuru sırasında (başlangıçta) ve bir ay sonra vizuel analog skala 
(VAS) skoru, boyun özürlülük indeksi [Neck Disability Index (NDI)] ve Bournemouth boyun anketi (The Bournemouth Neck Questionnaire] ile aynı fizik 
tedavi uzmanı tarafından değerlendirildi.

Bulgular: Hastaların birinci ay takiplerinde düzenli egzersiz yapan ve kısmen egzersiz yapan hastaların tüm değerlendirmelerinde VAS ve NDI değerlerinde 
istatistiksel olarak anlamlı düzelme saptandı (p<0,05). Egzersiz yapmayan hastalarda hem ağrı hem de özürlülük değerlendirmelerinde anlamlı bir iyileşme 
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INTRODUCTION
A significant number of people suffer from chronic neck and 
back discomfort, which contributes to a significant cost on 
society. At some point in their life, as many as 70% of the 
global population will suffer from neck discomfort, and of 
those, 50−85% will feel it again within one to five years.[1,2]

This makes neck pain a global burdensome problem and 
contributes to a rapidly increasing trend in health care ex-
penditures related to spinal pain.[3] According to some stud-
ies, muscle soreness may be caused by insufficient strength 
in the neck and shoulder muscles.[4−6] Clinical guidelines[7] 
support many types of physical activity, including strength-
ening, range of motion, motor control, stretching, and pro-
prioceptive training, and they are frequently utilized as a 
management approach in the first-line therapy of neck dis-
comfort.[8]

Exercises advised for home use (home exercises) are success-
ful at alleviating neck pain and preventing recurrences of 
neck pain (re-exacerbations) in patients who adhere to home 
exercise regimen.[9,10] However, adherence, which is initially 
high, tends to wane over time, diminishing the home exer-
cise program's beneficial long-term effects.[11−13] This decline 
is attributed to patient-related factors (loss of self-efficacy, 
fear of pain, difficulty to incorporate exercises into daily life), 
program characteristics (lack of supervision during learning 
sessions, excessive number of exercises), and the care pro-
viders' style (lack of monitoring or feedback).[14]

Home exercises, which are taught individually and pre-
scribed for home use, are beneficial in reducing neck pain 
and preventing recurrence of neck pain (re-exacerbations) 
in patients who adhere to the home exercise program.[9,10] In-
effective adherence to a home-based fitness regimen, on the 
other hand, diminishes the treatment's efficacy.[15,16]

In our study, it was aimed to investigate the compliance of 
patients diagnosed with non-specific neck pain with home 
exercise program treatment, the factors affecting compli-
ance, and the effect of compliance on pain and functionality.

METHOD
The study was carried out between May 1st 2021 and August 
1st 2021 in Kanuni Sultan Suleyman Training and Research 
Hospital, Physical Medicine and Rehabilitation Clinic.

Sample size calculations were made using the G*Power 3 
program (Heinrich-Heine-Universität Düsseldorf, Düssel-
dorf, Germany) correlation (two tail) with a power of 80%, 
significance level of 0.05, and medium effect size (d=0.3). We 
obtained a sample size of 84 participants. With a 10% drop 
probability, 93 people were planned to be included in the 
study. Ninety-three people aged 18−65 years with nonspe-
cific neck pain lasting longer than 6 months were included 
in the study. 

Exclusion criteria were cognitive impairment, history of frac-
ture or surgery around the neck region, inflammatory dis-
ease, infection in the neck region, presence of neoplasia, and 
spinal stenosis in the cervical region. Patients with any of 
these diagnoses were excluded from the study.

The study protocol was approved by the ethics committee 
of Kanuni Sultan Suleyman Training and Research Hospital 
(Ethics committee no: 128), and all patients gave written in-
formed consent to participate. The study was conducted in 
accordance with the principles of the Declaration of Helsinki.

Each patient was given a home exercise program. It was 
planned to give an exercise program as 2 sets a day for 4 
weeks. The exercise program consisted of cervical joint (for-
ward neck flexion, posterior neck extension, neck rotation and 
right and left lateral neck flexion), stretching and strength-
ening exercises that did not require specific tools and lasted 
approximately 10 minutes at any time of the day. [17−19]

The patients were informed individually by a physiatrist. 
They were shown how to do each exercise and encouraged to 
exercise regularly at home. Written and illustrated material 
explaining the home exercises and a video showing the exer-
cises were given to all patients. Paracetamol 500 mg twice a 
day was recommended to the patients. An exercise diary was 
given to determine the compliance of the patients.

gözlenmedi (p>0,05). Gruplar arası karşılaştırma yapıldığında, düzenli egzersiz yapan hastaların VAS ve Bournemouth ağrı değerlerinde egzersizleri kısmen 
yapan ve yapmayanlara göre anlamlı düzeyde iyileşme olduğu görüldü (p<0,05). Gruplar arasındaki NDI değerleri karşılaştırıldığında, egzersizleri düzenli 
yapanlar yapmayanlara göre anlamlı bir gelişme gösterdi (p<0,05).

Sonuç: Çalışmanın sonuçları evde rehabilitasyona uyumun, boyun ağrısının giderilmesiyle ilişkili olduğunu göstermiştir. Evde rehabilitasyona bağlılık arttıkça 
ağrının azaldığı gözlemlenmiştir. Egzersiz programına uyumu artırmak için video görsellerinin kullanılması önerilmiştir.

Anahtar kelimeler: Ev egzersizleri, egzersiz uyumu, nonspesifik boyun ağrısı
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All patients were evaluated by the same physiatrist at ad-
mission (baseline) and 1 month later. Age, sex, BMI and so-
ciodemographic information were obtained in the admission 
evaluation of the patients. Patients' neck pain intensity was 
measured on a 10-point visual analog scale (VAS; measured 
from 0 [no pain] to 10 [unbearable pain]).

Neck disability was assessed with the Neck Disability Index 
(NDI). This test includes 10 items: pain intensity, self-care, 
weight lifting, reading, headache, concentration, work, driv-
ing, sleep, and fun. Each item is scored from 0 (no pain or re-
striction) to 5 (maximum pain or restriction). It gives an over-
all NDI score between 0 and 50 points. Higher scores indicate 
greater disability (0−4=absent, 5−14=mild, 15−24=moderate, 
25−34=severe, and >34=complete).[19]

The Bournemouth Neck Questionnaire consists of seven 
questions and the answers are scored between zero and 10. 
The maximum score that can be obtained from the question-
naire is 70, and a high score indicates high disability.[20]

The number of exercise practices and compliance were ques-
tioned in the 1st month follow-up of the patients.

Statistical Analysis 
IBM SPSS (Statistical Package for the Social Sciences Statis-
tics for Windows, Version 25.0. Armonk, NY: IBM Corp.) was 
used for statistical analysis of all data. In descriptive statis-
tics of data, in parametric tests, mean and standard devia-
tion values; in nonparametric tests, median values, lowest 
and highest values were used.

The distribution of variables was checked with the Kolm-
ogorov-Smirnov test. While the Paired T-Test was used for 
repeated measurements with normal distribution, the Wil-
coxon test was used for data without normal distribution. 
Correlation studies were performed with the Pearson test. 
Results were evaluated at 95% confidence interval and 
p<0.05 was defined as statistical significance.

RESULTS
Ninety-three people diagnosed with non-specific neck pain 
were included in our study. Seven of the patients were ex-
cluded from the study because they did not come for fol-
low-up examinations, and the data were analyzed according 
to the results of 86 patients. Mean age of the patients includ-
ed in the study was 39±7.1 years, and the BMI was 25±2.9 kg/
m2. Of the patients, 61 (70.9%) were females and 25 (29.1%) 
were males. While 47 of the patients were actively working, 
39 were not working. When the education levels of the pa-
tients were evaluated, 32 were primary school graduates, 36 

were high school graduates, and 18 were university gradu-
ates. Mean neck pain VAS score of the patients was 6.1±1.8, 
and the duration of complaints was 15±4.8 months. 

When the patients were questioned whether they were able 
to exercise and their compliance with the exercise in their 
follow-up visits 1 month later, 18 stated that they did not 
do the exercises, 37 stated that they did it partially, and 29 
stated that they did it regularly. Of the 66 patients who stat-
ed that they practiced exercises partially and regularly, 36 
said they benefited from video exercises, 12 from brochure 
exercises, and 6 from both. When the reasons why 18 pa-
tients who did not practice the exercises were questioned, 
7 people stated that they increased their pain, 5 said that 
they could not find the opportunity, 4 people had a lack of 
motivation, and 2 people did not like to exercise. All of the 
patients stated that the exercise sheets and video lectures 
were understandable and applicable.

In the 1st month follow-ups of the patients, there was a sta-
tistically significant improvement in VAS and NDI values in 
all evaluations of the patients who regularly performed their 
exercises, and in those who partially performed the exercis-
es. No significant improvement was observed in both pain 
and disability assessments in patients who did not perform 
the exercises. When the comparison between the groups was 
made, the patients who exercised regularly showed a signif-
icant improvement in the VAS and Bournemouth pain val-
ues compared to the individuals who partially performed the 
exercises and those who did not. When comparing the NDI 
values between the groups, those who regularly performed 
the exercises showed a significant improvement compared to 
those who did not (Table 1).

DISCUSSION
In our study, it was observed that individuals who used home 
exercise program had lower pain and disability values, while 
no improvement in pain and disability was observed in indi-
viduals who did not exercise. It was observed that patients 
who regularly perform the home exercise program have more 
improvement in pain values at the end of 1 month than those 
who partially performed. These results confirm previous re-
ports on the usefulness of a home exercise program.[11,21,22]

The most common variables discovered to be responsible 
for nonadherence are a lack of time to exercise and an in-
ability to incorporate the workouts into one's daily routine. 
According to research, some aspects of the care provider's 
approach, such as offering positive incentives to patients, 
monitoring their exercise performance at home, and provid-
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ing feedback on progress and therapy, when combined, can 
affect adherence to a home exercise program.[23,24]

In studies examining patients with chronic neck pain, de-
crease in cervical muscle strength and endurance, and 
muscle atrophy have been reported.[25,26] Accordingly, stud-
ies have suggested that strengthening exercises may change 
the size of neck muscles.[27] Studies have shown that certain 
types of exercise, including motor control, yoga/Pilates/Tai 
Chi/Qigong, and strengthening exercises, have positive ef-
fects on pain intensity and pain-related disability in people 
with chronic non-specific neck pain compared to the control 
group. However, it is seen that there is no superior type of 
exercise for patients.[28] In our study, we determined an ex-
ercise program consisting of stretching and strengthening 
exercises in the light of this information.

Our study investigated the short-term effects of the exercise 
program, and when other studies affecting the short-term ef-
fect of exercise were examined, Tunwattanapong et al.[17] have 
found that a regular stretching exercise program applied for 
four weeks reduced pain and improved neck functions and 
quality of life for office workers with chronic moderate-to-se-
vere neck pain compared to the control group. In a study 
conducted by Li et al.[29] examining the short-term effects 
of strengthening programs, they have stated that strength-
ening exercises are an effective method for relieving pain, 
improving mobility, and strengthening neck muscle. In our 

study, it was determined that the stretching and strengthen-
ing program provided a decrease in the pain and disability of 
the patients at the end of 4 weeks, in line with the literature.

Adherence to home rehabilitation has been shown to be 
strongly associated with relief of neck pain. It has been ob-
served that the higher the commitment to rehabilitation at 
home, the lower the pain.[21,30] Hayden et al.[31] have shown 
that inadequate compliance with home exercises may reduce 
the effectiveness of treatment. In other studies, it has been 
observed that neck pain was lower in patients who under-
went home rehabilitation compared to those who did not.
[11,12] In our study, in accordance with the literature, the most 
improvement was found in those who regularly practiced 
the exercises, while less improvement was observed in those 
who partially applied them. In addition, there was no change 
in the complaints of those who did not exercise.

Compliance with home exercise programs is strongly influ-
enced by pain perception and pain-related barriers. The ef-
fect of pain on adjustment has also been reported in other 
studies, and they found that the severity of neck pain affects 
adjustment and that there is an inverse relationship between 
initial pain and adjustment.[23,32,33] In our study, seven patients 
stated that they could not perform the exercise program due 
to increased pain, and this was the most important reason 
affecting compliance with exercise in our study. In addition, 
home rehabilitation compliance is also affected by the reha-

Table 1. Comparison of the 1st month results within and between the groups

Clinical evaluation	 No (n=18)	 Partially (n=37)	 Regularly (n=29)	 p**

VAS score				    0.002

	 PreT	 6.3±0.68	 5.7±0.83	 5.6±0.81

	 PostT	 5.4±1.7	 4.7±1.5	 3.3±1.9	 =0.038a

	 Difference	 0.88±1.6	 0.94±1.7	 2.3±1.7	 =0.004b

	 p*	 0.053	 0.003	 <0.001

Bournemouth				    =0.007

	 PreT	 30±11	 29±10	 28±9.0

	 PostT	 28±12	 27±10	 20±8.9	 =0.020a

	 Difference	 1.4±5.3	 2.5±8.6	 8.0±8.1	 =0.018b

	 p*	 0.267	 0.082	 <0.001

NDI score				    =0.026

	 PreT	 24±8.3	 23±7.6	 20±6.3

	 PostT	 23±8.7	 21±10	 15±9.3	 =0.041b

	 Difference	 1.0±4.4	 2.0±5.3	 4.9±5.5

	 p*	 0.324	 0.028	 <0.001

*: Within-group p value; **: Between-groups p value of preT-post T difference. a: Partially and regularly; b: No and regularly. PreT: Pretreatment; PostT: 
Posttreatment; NDI: Neck Disability Index
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bilitation program. Some authors have shown that patients 
with chronic neck pain have poor compliance with home re-
habilitation when the exercises are long and difficult to per-
form and the program includes more than 8 exercises.[14,34] In 
our study, we arranged the home exercise program not to be 
long and not exceed 10 minutes, and we did not receive any 
negative feedback from the patients.

CONCLUSION
The results of our study showed that compliance with home 
rehabilitation was associated with relief of neck pain. We 
observed that as the commitment to home rehabilitation 
increases, the pain decreases. In chronic neck pain, if the 
home exercise program given to the patients is followed, 
neck pain decreases and the recurrence of neck pain can be 
prevented. Therefore, investigating the compliance of the 
patients with the home exercise program and determining 
its relationship with pain may provide more benefits in the 
treatments to be given to the patients.

Disclosures
Ethics Committee Approval: The study was approved by 
the University of Health Sciences Kanuni Sultan Suleyman 
Training and Research Hospital Clinical Research Ethics 
Committee (No: 128, Date: 07/04/2021).

Informed Consent: Written informed consent was obtained 
from all patients.

Peer-review: Externally peer reviewed.

Authorship Contributions: Concept: T.Ş., A.K.M.; Design: T.Ş.; 
Supervision: T.Ş.; Funding: T.Ş., A.K.M.; Materials: T.Ş., A.K.M.; 
Data Collection or Processing: T.Ş., A.K.M.; Analysis or Inter-
pretation: T.Ş., A.K.M.; Literature Search: T.Ş., A.K.M.; Writing: 
T.Ş., A.K.M.; Critical review: T.Ş., A.K.M.

Conflict of Interest: No conflict of interest was declared by 
the authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

REFERENCES
1.	 Fejer R, Kyvik KO, Hartvigsen J. The prevalence of neck pain in the world 

population: A systematic critical review of the literature. Eur Spine J 
2006;15:834–48. [CrossRef]

2.	 Safiri S, Kolahi AA, Hoy D, Buchbinder R, Mansournia MA, Bettampadi 
D, et al. Global, regional, and national burden of neck pain in the gen-
eral population, 1990-2017: Systematic analysis of the Global Burden of 
Disease Study 2017. BMJ 2020;368:m791. [CrossRef]

3.	 Martin BI, Deyo RA, Mirza SK, Turner JA, Comstock B, Hollingworth W, 
et al. Expenditures and health status among adults with back and neck 
problems. JAMA 2008;299:656–64. [CrossRef]

4.	 Chiu TT, Sing KL. Evaluation of cervical range of motion and isometric 
neck muscle strength: Reliability and validity. Clin Rehabil 2002;16:851–8.

5.	 Cagnie B, Cools A, De Loose V, Cambier D, Danneels L. Differences in 
isometric neck muscle strength between healthy controls and women 
with chronic neck pain: The use of a reliable measurement. Arch Phys 
Med Rehabil 2007;88:1441–5. [CrossRef]

6.	 Ylinen J, Salo P, Nykänen M, Kautiainen H, Häkkinen A. Decreased 
isometric neck strength in women with chronic neck pain and the re-
peatability of neck strength measurements. Arch Phys Med Rehabil 
2004;85:1303–8. [CrossRef]

7.	 Blanpied PR, Gross AR, Elliott JM, Devaney LL, Clewley D, Walton DM, et 
al. Neck pain: Revision 2017. J Orthop Sports Phys Ther 2017;47:A1–83.

8.	 O'Riordan C, Clifford A, Van De Ven P, Nelson J. Chronic neck pain and 
exercise interventions: Frequency, intensity, time, and type principle. 
Arch Phys Med Rehabil 2014;95:770–83. [CrossRef]

9.	 Linton SJ, Hellsing AL, Bergström G. Exercise for workers with mus-
culoskeletal pain: Does enhancing compliance decrease pain? J Occup 
Rehabil 1996;6:177–90. [CrossRef]

10.	 Middleton A. Chronic low back pain: Patient compliance with physio-
therapy advice and exercise, perceived barriers and motivation. Phys 
Ther Rev 2004;9:153–60. [CrossRef]

11.	 Pedersen MT, Andersen CH, Zebis MK, Sjøgaard G, Andersen LL. Im-
plementation of specific strength training among industrial laboratory 
technicians: Long-term effects on back, neck and upper extremity pain. 
BMC Musculoskelet Disord 2013;14:287. [CrossRef]

12.	 Ylinen J, Häkkinen A, Nykänen M, Kautiainen H, Takala EP. Neck muscle 
training in the treatment of chronic neck pain: A three-year follow-up 
study. Eura Medicophys 2007;43:161–9.

13.	 Zebis MK, Andersen CH, Sundstrup E, Pedersen MT, Sjøgaard G, Anders-
en LL. Time-wise change in neck pain in response to rehabilitation with 
specific resistance training: Implications for exercise prescription. PLoS 
One 2014;9:e93867. [CrossRef]

14.	 Palazzo C, Klinger E, Dorner V, Kadri A, Thierry O, Boumenir Y, et al. 
Barriers to home-based exercise program adherence with chronic low 
back pain: Patient expectations regarding new technologies. Ann Phys 
Rehabil Med 2016;59:107–13. [CrossRef]

15.	 Kolt GS, McEvoy JF. Adherence to rehabilitation in patients with low 
back pain. Man Ther 2003;8:110–6. [CrossRef]

16.	 Iversen MD, Fossel AH, Katz JN. Enhancing function in older adults with 
chronic low back pain: A pilot study of endurance training. Arch Phys 
Med Rehabil 2003;84:1324–31. [CrossRef]

17.	 Tunwattanapong P, Kongkasuwan R, Kuptniratsaikul V. The effective-
ness of a neck and shoulder stretching exercise program among office 
workers with neck pain: A randomized controlled trial. Clin Rehabil 
2016;30:64–72. [CrossRef]

18.	 Ting JZR, Chen X, Johnston V. Workplace-based exercise ıntervention 
ımproves work ability in office workers: A cluster randomised controlled 
trial. Int J Environ Res Public Health 2019;16:2633. [CrossRef]

19.	 Vernon H, Mior S. The neck disability index: A study of reliability and 
validity. J Manipulative Physiol Ther 1991;14:409–15. [CrossRef]

20.	 Bolton JE, Humphreys BK. The bournemouth questionnaire: A short-
form comprehensive outcome measure. II. Psychometric properties in 
neck pain patients. J Manipulative Physiol Ther 2002;25:141–8. [CrossRef]

21.	 Andersen CH, Andersen LL, Pedersen MT, Mortensen P, Karstad K, 
Mortensen OS, et al. Dose-response of strengthening exercise for treat-
ment of severe neck pain in women. J Strength Cond Res 2013;27:3322–8.

22.	 Gialanella B, Comini L, Olivares A, Gelmini E, Ubertini E, Grioni G. Pain, 
disability and adherence to home exercises in patients with chronic 
neck pain: Long term effects of phone surveillance. A randomized con-
trolled study. Eur J Phys Rehabil Med 2020;56:104–11. [CrossRef]

https://doi.org/10.1007/s00586-004-0864-4
https://doi.org/10.1136/bmj.m791
https://doi.org/10.1001/jama.299.6.656
https://doi.org/10.1191/0269215502cr550oa
https://doi.org/10.1016/j.apmr.2007.06.776
https://doi.org/10.1016/j.apmr.2003.09.018
https://doi.org/10.2519/jospt.2017.0302
https://doi.org/10.1016/j.apmr.2013.11.015
https://doi.org/10.1007/BF02110754
https://doi.org/10.1179/108331904225006312
https://doi.org/10.1186/1471-2474-14-287
https://doi.org/10.1371/journal.pone.0093867
https://doi.org/10.1016/j.rehab.2016.01.009
https://doi.org/10.1016/S1356-689X(02)00156-X
https://doi.org/10.1016/S0003-9993(03)00198-9
https://doi.org/10.1177/0269215515575747
https://doi.org/10.3390/ijerph16152633
https://doi.org/10.1037/t35122-000
https://doi.org/10.1067/mmt.2002.123333
https://doi.org/10.1519/JSC.0b013e31828f12c6
https://doi.org/10.23736/S1973-9087.19.05686-7


250

İKSSTD 2022;14(3):245-250

23.	 Medina-Mirapeix F, Escolar-Reina P, Gascón-Cánovas JJ, Montilla-Her-
rador J, Jimeno-Serrano FJ, Collins SM. Predictive factors of adherence 
to frequency and duration components in home exercise programs for 
neck and low back pain: An observational study. BMC Musculoskelet 
Disord 2009;10:155. [CrossRef]

24.	 Bassett SF. The assessment of patient adherence to physiotherapy reha-
bilitation. J Physiother 2003;31:60–6.

25.	 Falla D, Bilenkij G, Jull G. Patients with chronic neck pain demonstrate 
altered patterns of muscle activation during performance of a function-
al upper limb task. Spine (Phila Pa 1976) 2004;29:1436–40. [CrossRef]

26.	 Hayashi N, Masumoto T, Abe O, Aoki S, Ohtomo K, Tajiri Y. Accuracy of 
abnormal paraspinal muscle findings on contrast-enhanced MR imag-
es as indirect signs of unilateral cervical root-avulsion injury. Radiology 
2002;223:397–402. [CrossRef]

27.	 Javanshir K, Amiri M, Mohseni Bandpei MA, De las Penas CF, Rezasol-
tani A. The effect of different exercise programs on cervical flexor mus-
cles dimensions in patients with chronic neck pain. J Back Musculoskel-
et Rehabil 2015;28:833–40. [CrossRef]

28.	 de Zoete RM, Armfield NR, McAuley JH, Chen K, Sterling M. Comparative 
effectiveness of physical exercise interventions for chronic non-specific 
neck pain: A systematic review with network meta-analysis of 40 ran-
domised controlled trials. Br J Sports Med 2020:bjsports–2020–102664.

29.	 Li X, Lin C, Liu C, Ke S, Wan Q, Luo H, et al. Comparison of the effec-
tiveness of resistance training in women with chronic computer-relat-
ed neck pain: A randomized controlled study. Int Arch Occup Environ 
Health 2017;90:673–83. [CrossRef]

30.	 Richardson C, Jull G, Hodges P, Hides JA. Therapeutic exercise for spinal 
segmental stabilization in low back pain: Scientific basis and clinical 
approach. London: Churchill Livingstone; 1999.

31.	 Hayden JA, van Tulder MW, Tomlinson G. Systematic review: Strategies 
for using exercise therapy to improve outcomes in chronic low back 
pain. Ann Intern Med 2005;142:776–85. [CrossRef]

32.	 Al-Eisa E. Indicators of adherence to physiotherapy attendance among 
Saudi female patients with mechanical low back pain: A clinical audit. 
BMC Musculoskelet Disord 2010;11:124. [CrossRef]

33.	 Salo P, Ylönen-Käyrä N, Häkkinen A, Kautiainen H, Mälkiä E, Ylinen J. 
Effects of long-term home-based exercise on health-related quality of 
life in patients with chronic neck pain: A randomized study with a 1-year 
follow-up. Disabil Rehabil 2012;34:1971–7. [CrossRef]

34.	 Escolar-Reina P, Medina-Mirapeix F, Gascón-Cánovas JJ, Montil-
la-Herrador J, Jimeno-Serrano FJ, de Oliveira Sousa SL, et al. How do 
care-provider and home exercise program characteristics affect patient 
adherence in chronic neck and back pain: A qualitative study. BMC 
Health Serv Res 2010;10:60. [CrossRef]

https://doi.org/10.1186/1471-2474-10-155
https://doi.org/10.1097/01.brs.0000141170.89317.0e
https://doi.org/10.1148/radiol.2232010857
https://doi.org/10.3233/BMR-150593
https://doi.org/10.1136/bjsports-2020-102664
https://doi.org/10.1007/s00420-017-1230-2
https://doi.org/10.7326/0003-4819-142-9-200505030-00014
https://doi.org/10.1186/1471-2474-11-124
https://doi.org/10.3109/09638288.2012.665128
https://doi.org/10.1186/1472-6963-10-60



