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EFFECTS OF HOME EXERCISE PROGRAM ON ENDURANCE, 

DISABILITY AND DAILY PARTICIPATION IN NON-SPECIFIC NECK 

PAIN

ABSTRACT

Propose: Neck pain affects the proprioception of the cervical region due to the 

involvement of the neuromuscular system. Muscle activation decreases with the 

affected deep sensation. Neural inhibition in muscles affects sensoriomotor inputs 

and motor control decreases. All of these can cause muscle spasm, decreased 

cervical mobility and functional limitation. The aim of the study was to examine the 

relationship between muscular endurance, disability level and life participation in 

patients with nonspecific neck pain (NSNP).

Method: This study involved 65 individuals with NSNP, randomized via closed 

envelope method into exercise and control groups. The exercise group underwent a 

four-week intervention, while the control group was provided an informative booklet 

explaining conditions that can affect neck health and how to respond to these 

conditions was provided. Demographic data questionnaire, cervical 

flexion/extension/deep flexion endurance tests, Visuel Analog Scale (VAS), 

Northwick Park Neck Pain Questionnaire (NPNPQ) and Keele Participation 

Assessment (KPA) were applied to the participants. Our clinical trial, with the 

identifier number NCT05259358, was registered in the ClinicalTrials.gov database 

on January 15, 2022.

Results: After treatment, there was a statistical difference between the groups only 

in the NPNPQ scale (p<0.005). In neck endurance tests, there was no statistical 

difference between the two groups before treatment (p>0.005), but the increase in 
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the exercise group after treatment was statistically more significant compared to 

the control group.

Conclusion: As a result of home exercise program treatment in patients with NSNP, 

it was found that there was a positive change in muscular endurance, a decrease in 

the level of disability and a positive change in the level of participation in life.

Keywords: nonspecific neck pain, exercise, endurance, disability, participation

Highlights:

 Baseline functional status can be taken as a criterion for patient 

selection instead of demographic factors,

 Could recommending functional activity-orientated modifications in 

exercise prescriptions instead of endurance.

 Traditional home exercises must be supported by technology-based 
systems.

INTRODUCTION

Non-specific neck pain (NSPN) is the fourth most common major cause of 

musculoskeletal disorders worldwide. More than 70 percent of the world's 

population is known to experience neck pain at some point in their lives [1].

Neck pain affects the proprioception of the cervical region due to the 

involvement of the neuromuscular system. Muscle activation decreases with the 

affected deep sensation. Neural inhibition in muscles affects sensoriomotor inputs 

and motor control decreases. All of these can cause muscle spasm, decreased 

cervical mobility and functional limitation [2]. Assessment of the disability resulting 

from the loss of these functions associated with neck pain is necessary to manage 

neck pain. In the activity and participation section of the International Classification 

of Functioning, Disability and Health (ICF), it is stated that the activities of daily 
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living are limited due to neck pain in the daily life of the person both at work and at 

home, and this increases the level of disability of the person [3].

Persistent neck pain and the associated increase in disability may prevent 

individuals from fully performing their life roles and negatively affect participation 

in daily life activities, work-related tasks, and social interactions [4].

In the literature, studies using craniocervical flexor exercise as a treatment 

have reported a decrease in patient complaints in the neck, improvement in 

functional impairment and increased activation of the cervical flexor muscles. In 

addition, cervical extensor muscles are considered to be equally important in the 

rehabilitation of patients with neck pain [5,6].

While there is evidence in the current literature regarding the effectiveness 

of home-based exercises in NSNP management, most of these studies have focused 

on basic clinical parameters (pain, disability), and there has been a lack of research 

that simultaneously evaluates patient-centered outcomes such as objective 

measurements of muscle performance and life participation. In this context, the aim 

of this study is to investigate the comprehensive effect of a standardized home 

exercise program on pain, functional disability, muscle endurance, and life 

participation using a randomized controlled design.

METHODS

The study was designed as a prospective, randomized controlled trial. The 

sample consisted of 65 Turkish patients aged 18–65 years with non-specific neck 

pain who applied to the Physical Therapy and Rehabilitation Outpatient Clinic, 

volunteered to participate, and met the study’s inclusion criteria.

Patients diagnosed with non-specific neck pain were screened for red and 

yellow flags and evaluated by a medical doctor prior to inclusion. Additionally, 
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individuals who had been diagnosed with non-specific neck pain for at least three 

months, had not undergone spinal or lower extremity surgery within the past six 

months, and had no orthopedic injuries or neurological deficits were included in the 

study.

Participants who did not meet the inclusion criteria, withdrew voluntarily, or 

failed to adhere to the exercise protocol were excluded from the study (Figure 1, 

CONSORT diagram).

Ethics committee approval was obtained for the study with the decision of 

Süleyman Demirel University faculty of medicine clinical research ethics committee 

dated 03.08.2021 and numbered 16/261. The study was conducted in accordance 

with the ethical standards of the Committee on Human Experiments of the 

Declaration of Helsinki. After the individuals participating in the study were 

informed about the study verbally and in writing, those who volunteered were 

included in the study. Written informed consent was obtained from all patients 

enrolled in the study.

The study was registered at ClinicalTrials.gov (Identifier: NCT05259358) on 

January 15, 2022.

Demographic information including age, gender, body mass index (BMI), 

educational status, occupation, marital status, and smoking status was recorded. 

Cervical flexion, cervical extension, and deep cervical flexion endurance tests were 

performed. Pain intensity was assessed using the Visual Analog Scale (VAS), neck 

disability using the Northwick Park Neck Pain Questionnaire (NPNPQ), and 

participation level using the Keele Participation Assessment (KPA), a brief ICF-based 

measure.
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After baseline assessments, participants were randomized into either the 

exercise group or the control group using a block randomization method. The 

randomization sequence, with variable block sizes of 4 and 6, was generated by an 

independent researcher not involved in the study using a computer-based random 

number generator. Group allocations were concealed in sequentially numbered, 

opaque, sealed envelopes. Following completion of the baseline assessment, the 

enrolling physician opened the next envelope in sequence and informed the 

participant of the assigned group.

All outcome measures were assessed at baseline (Week 0) and after 

completion of the four-week intervention period (Week 4) by the same 

physiotherapist, who remained blinded to group allocation throughout the study ( 

Figure 2).

Participants allocated to the exercise group received a four-week home-based 

exercise program. The program included postural correction exercises, chin tuck 

exercises, cervical range of motion exercises in all directions, neck isometric 

exercises, cervical stabilization exercises, and stretching exercises targeting the 

pectoralis, latissimus dorsi, upper trapezius, levator scapulae, rhomboid, and 

scalene muscles.

Participants were instructed to perform each exercise at home with 3 sets of 

10 repetitions daily for four weeks. To facilitate adherence and ensure correct 

performance, participants were provided with visual educational materials, 

including videos and pictures demonstrating the exercises. In addition, participants 

completed a daily exercise tracking form, and weekly reminder phone calls were 

made throughout the intervention period.
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Participants in the control group did not receive any exercise intervention 

during the study period. Instead, they were provided with an informative booklet 

containing information about cervical anatomy, proper posture during daily 

activities, appropriate sleeping positions, and recommendations for protecting neck 

health.

At the end of the four-week intervention period, all participants returned to 

the clinic for reassessment. Exercise adherence was evaluated based on 

participants’ exercise tracking forms and self-reports. Participants who discontinued 

the exercise program for at least three consecutive days or followed the program for 

less than one week were excluded from the study. No serious exercise-related 

adverse events were observed during the study period.

Measurements:

Primary Outcome Measures:
1-Endurance of cervical flexor muscles: For the assessment of deep neck 

flexor muscle endurance, the patient was asked to lift his/her head approximately 2-

2.5 cm from the stretcher while in the supine hook position. Verbal warnings such 

as “keep your chin steady” and “keep your head upright” were given to prevent loss 

of position during the test. The test was terminated when the patient's pain was 

unbearable and when he/she broke the desired position and the maximum time was 

recorded in seconds [7].

2-Endurance of the cervical extensor muscles: The patient was positioned 

prone with their head off the stretcher, arms at the sides, and supported by a belt at 

the 6th thoracic vertebra. They were instructed to retract their chin and hold the 

position. A stopwatch recorded the time (in seconds) until the patient could no longer 
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maintain the horizontal position due to pain, discomfort, or request, marking the 

maximal cervical extension endurance time [8].

3-Northwick Park Neck Pain Questionnaire (NPNPQ): The NPNPQ 

assesses patients' neck disability levels through a 9-item questionnaire. It evaluates 

neck pain severity, sleep disturbances, arm numbness/tingling, symptom duration, 

pain during weight-bearing, reading, watching TV, work, housework, social 

activities, and driving. Each item is scored 0-4. For non-drivers, the total score is out 

of 32; for drivers, it is out of 40. The Turkish version has established reliability and 

validity [9,10].

Secondary Outcome Measure:

1- Visual Analogue Scale (VAS): With the VAS, individuals were asked to 

rate their pain between 0-10. 0 indicated no pain and 10 indicated severe pain. 1-3 is 

defined as mild pain, 4-6 as moderate pain, and 7-10 as severe pain [11].

2-Endurance of the cervical deep flexor muscles: To measure deep 

cervical muscle endurance, the individual was positioned supine with hands by the 

trunk and legs in a hooked position. The head was slightly retracted (chin tuck). The 

physiotherapist placed their thumb and index finger on the occiput's most prominent 

area. The patient was instructed to lift the upper head just enough to break contact 

with the fingers. The test ended, and time was recorded (in seconds), when the 

patient experienced excessive pain, lost the chin tuck position, fully flexed the head, 

or activated superficial flexor muscles (e.g., sternocleidomastoid or anterior scalene) 

[12].

3- Keele Participation Assessment (KPA): The KPA evaluates participation 

areas, interpersonal relationships, home environment, education, work, 

functionality, and social life based on the ICF classification. It consists of 11 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



questions, with responses ranging from "Always" to "Never." Scores range from 0 to 

11, where 0 indicates no participation restrictions, and 1-11 indicates restrictions in 

at least one activity. Responses of "Sometimes," "Rarely," or "Never" score 1 point, 

while "Always" or "Most of the time" score 0. The questionnaire takes approximately 

3-5 minutes to complete [13, 14].

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics version 27. The 

sample size was determined by an a priori power analysis performed for the primary 

analysis method, repeated measures ANOVA. The normality of the data was assessed 

using the Shapiro–Wilk test and Q–Q plots. Variables that met the assumption of 

normal distribution were analyzed using parametric tests, whereas non-normally 

distributed variables were analyzed using non-parametric tests.

Continuous variables are presented as mean ± standard deviation (SD), and 

categorical variables as frequency and percentage (%). Between-group comparisons 

of demographic and baseline characteristics were performed using independent 

samples t-tests or Mann–Whitney U tests, as appropriate. Within-group changes in 

outcome measures were assessed using paired-samples t-tests or Wilcoxon signed-

rank tests, depending on data distribution.

Between-group differences over time were primarily analyzed using mixed-

design repeated measures ANOVA for normally distributed variables, examining 

group, time, and group × time interaction effects.

To further control for potential baseline differences and adjust for 

confounding variables, analysis of covariance (ANCOVA) was additionally performed 

for post-intervention cervical flexion endurance, cervical extension endurance, 

Kinesiophobia (KPA), and Northwick Park Neck Pain Questionnaire (NPNPQ) scores. 
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In these models, post-treatment scores were entered as dependent variables, group 

as the fixed factor, and baseline values of the respective outcome measure were 

included as covariates. Age, BMI, education level, and baseline VAS scores were also 

entered as additional covariates. In our preliminary analyses, we also observed that 

there were no differences between groups for other demographic data. Adjusted 

mean values were calculated, and statistical significance was set at p < 0.05.

RESULTS

Participant Characteristics

A total of 65 participants were included (35 in the exercise group (EG) and 30 

in the control group (CG)). Analysis of demographic data revealed significant 

differences between the groups in age, BMI, education level, chronic disease, and 

previous attempts to receive treatment for pain (p < 0.05; Table 1).

Changes in Clinical and Endurance Outcomes

Cervical flexion endurance and extension endurance improved significantly in 

the exercise group following the intervention, whereas no significant changes were 

observed in the control group. Similarly, significant improvements were observed in 

KPA and NPNPQ scores in the exercise group, while scores remained stable in the 

control group. Effect sizes (Cohen’s d) confirmed the clinical relevance of these 

changes, with VAS showing a large effect (d = 1.747), NPNPQ a large effect (d = 

1.14), KPA a moderate effect (d = 0.77), cervical flexion endurance a moderate effect 

(d = −0.87), and cervical extension endurance a moderate effect (d = −0.59). Deep 

cervical flexion endurance did not show statistically significant changes and is not 

included here.

Time × Group Interactions
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Repeated measures ANOVA with Greenhouse–Geisser correction revealed 

statistically significant time × group interactions for cervical flexion endurance 

(F(1,63) = 16.009, p < 0.001, partial η² = 0.203) and cervical extension endurance 

(F(1,63) = 11.895, p = 0.001, partial η² = 0.16), indicating greater improvements 

over time in the exercise group compared with the control group. No significant 

changes were observed for deep cervical flexion endurance (p = 0.657).

Comparison of Baseline and Postintervention Outcomes by 

Demographic and Clinical Characteristics

Table 3 compares baseline and postintervention scores among participants in 

the exercise group based on their demographic and clinical characteristics. In 

analyses by gender, a significant difference was found only in baseline flexion 

endurance scores, with male participants scoring higher than females (p=0.039). In 

comparisons based on marital status, baseline KPA (p=0.036) and postintervention 

KPA (p<0.001) scores were found to be higher in married participants compared to 

single participants; no significant differences were observed in other variables. 

Significant differences were found in baseline KPA (p<0.001), postintervention KPA 

(p=0.010), and baseline NPNPQ (p=0.038) scores among occupational groups; post-

hoc comparisons revealed that students, in particular, had higher KPA scores 

compared to housewives. In comparisons based on chronic disease status and pain 

history, no significant differences were found between groups for any measurement 

variables before or after treatment (p>0.05). In correlation analyses, age, BMI, and 

the number of years since the onset of pain were found to have no significant 

association with the baseline and postintervention measurement variables (p > 

0.05). In contrast, a positive and statistically significant correlation was found 

between pain duration and the baseline VAS score (r = 0.397, p = 0.018). Overall, 
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in the exercise group, the majority of the measurement variables showed significant 

differences based on demographic characteristics, particularly in relation to flexion 

endurance, the KPA, the NPNPQ, and pain duration.

Study Protocol Availability

The full protocol of the study is available via the ClinicalTrials.gov 

(NCT05259358) registration or upon request from the corresponding author.

DISCUSSION

In this study, a structured home-based exercise program led to meaningful 

improvements in cervical flexion and extension endurance, pain intensity, 

participation in daily life activities, and neck pain–related disability in individuals 

with chronic neck pain. These improvements were observed in the exercise group 

compared with the control group and remained significant after accounting for 

demographic characteristics and baseline pain levels. The magnitude of change 

suggests clinically relevant benefits in both physical endurance and patient-reported 

outcomes. In contrast, deep cervical flexion endurance did not demonstrate a 

significant between-group improvement, indicating that the exercise program may 

have selectively influenced certain cervical endurance components rather than deep 

stabilizing muscle performance.

The results obtained strongly support the view that structured exercise is an 

effective basic approach in the management of chronic neck pain. Significant 

improvements in patient-reported outcomes such as cervical endurance, pain 

intensity, and disability status related to neck pain, particularly participation in daily 

life activities, emphasize the importance of a comprehensive rehabilitation 

approach. Decreases in participation in daily life activities and neck disability levels 

demonstrate that exercise not only increases physiological capacity but also 
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improves patients' pain perception, fear of movement, and confidence in daily living 

activities [15]. More importantly, the fact that these improvements remain 

significant even after controlling for factors such as age, BMI, education level, and 

initial pain intensity suggests that structured exercise may be a valid treatment 

option for a broad patient population, relatively independent of demographic 

barriers. This finding supports the view that exercise is not a “one-size-fits-all” 

approach, but can be effective even in heterogeneous groups when well-structured.

However, the lack of a significant change in the endurance of the deep neck 

flexor muscles provides an important indication that the effects of exercise 

interventions on the cervical musculature may be selective and specific. This finding 

is consistent with previous literature. For example, Falla et al. [16] reported specific 

activation and endurance deficits in the deep cervical flexor muscles in individuals 

with neck pain, which are not fully addressed by general exercise programs. The 

specialized role of these muscles in cervical stabilization and fine motor control 

suggests that general endurance and strength exercises may not be sufficient to 

improve this parameter. Accordingly, more specific exercise approaches targeting 

deep cervical muscles, such as craniocervical flexion training, may be required [17].

From a broader rehabilitation perspective, resistance and strength training 

have been shown to be important components in the management of chronic neck 

pain. Andersen et al. demonstrated that high-intensity resistance training targeting 

the neck and shoulder musculature leads to greater improvements in pain reduction, 

muscle strength, and functional capacity compared with low-intensity or general 

exercise interventions [18]. This supports the importance of exercise intensity and 

progressive resistance as key determinants of neuromuscular adaptation. In the 

present study, the absence of a clearly defined resistance progression in the home-
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based exercise program may explain the limited improvement in deep cervical flexor 

endurance despite significant gains in pain and disability outcomes. Therefore, 

incorporating progressive resistance principles into home-based exercise programs 

may further enhance muscular adaptations and functional recovery.

The functional improvement findings of our study were consistent with Kim 

and Shin [19], which showed that home exercise programmes provided significant 

improvement in neck disability level scores in individuals with chronic neck pain. 

Similarly, He et al. [20], meta-analysis reported that self-management strategies 

were effective in reducing functional limitations due to neck pain. The predictive 

role of pre-treatment disability level was analysed by Zabala-Mata et al. [21], 

emphasised that baseline functional status may be critical in determining treatment 

response.

However, the lack of change observed in endurance parameters was not 

consistent with Andersen et al. [22], which showed that 12 weeks of resistance 

exercises provided a significant increase in neck muscle endurance. This difference 

may be explained by the fact that the intensity and duration of the exercise protocol 

in our study were insufficient for endurance development. Kaynak et al. [23], 

suggests that exercise effectiveness may vary depending on individual factors, which 

partially contradicts our finding of no effect of demographic factors. It is known that 

endurance adaptations require specificity and adequate dosage [24,25]. Mechanistic 

studies show that neck muscle performance depends on the task, direction, and 

speed [26,27]. Therefore, the lack of a significant effect on endurance following a 

four-week general exercise program can be explained by the program's lack of 

specificity and intensity [28,29].
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Exercise physiology research indicates that eccentric and low-metabolic-cost 

isometric exercises can increase sustainable torque [30]. In future programs, 

integrating these principles into neck endurance exercises may yield more effective 

results [31].

The stability observed in the control group of our study is consistent with the 

findings of Chys M et al. [32] with the findings of the expected natural healing curve. 

However, the fact that pre-treatment pain levels did not predict outcomes partially 

contradicts the literature [33] which generally argues that pain intensity is 

important in determining prognosis. This may be due to the heterogeneous nature 

of our study population.

People with chronic pain have been reported to experience more problems in 

social life than healthy individuals. During periods of intense pain, a decrease in 

social life satisfaction and social participation can be observed [34]. With a decrease 

in social participation, individuals' daily lives become more difficult and social 

isolation, depression and physical disability may increase [35]. In our literature 

review, we did not find any study evaluating the effect of exercise on pain and 

participation in life in patients with nonspecific neck pain. In our study, it was 

observed that individuals with nonspecific neck pain had problems in participation 

in life due to pain and neck exercises contributed to improvement in this sense. The 

rare study we encountered in the literature on this subject showed the effect of 

Pilates exercises applied with conventional treatment in terms of reducing pain and 

improving participation in life in nonspecific neck patients, while the effect of 

exercise alone was not found [36]. In future studies, we believe that investigating 

the effect of different types of exercises on the person's participation in life and 

biopsychosocial sense will contribute to the literature.
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In our study, although improvement in pain, muscular endurance and 

participation in life was noted in the home exercise group, only the level of disability 

decreased significantly after treatment. Igbal et al. [6] reported that stretching and 

strengthening exercises may affect muscular endurance, improved torque 

production of the healed muscle and disability. In addition, many studies have shown 

a positive correlation between neck exercises and neck pain level and disability level 

[19, 20]. We think that this significant result in our study may be due to the 

decreased pain level and increased muscular endurance of the patients, as in similar 

studies in the literature, as well as the increased patient participation and previous 

treatment services in our study.

Our results support the potential of home exercise programmes, in particular, 

to provide functional improvement in neck pain management. However, the lack of 

change in endurance parameters suggests that the duration and intensity of 

intervention should be re-evaluated. The conflicting findings in the literature 

emphasise the importance of individualised treatment approaches in neck pain 

management. In recent years, technology-assisted rehabilitation approaches (e.g., 

virtual reality-based “Necknasium,” tension estimation using head-tracking devices) 

have become increasingly prevalent [37, 38]. These systems can increase 

compliance and dosage accuracy by adding biofeedback to home exercises [39]. 

However, these studies have focused more on engineering and feasibility, and their 

clinical efficacy has not yet been widely proven [40]. In the future, randomized 

controlled trials comparing traditional home exercises with technology-assisted 

systems are needed [41].

As an innovative aspect of our study, we can say that the paradigm of the 

functional improvement-endurance distinction was questioned by demonstrating 
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that home exercises provided significant improvement in functional disability level 

but were ineffective in endurance parameters. It is widely accepted that age, BMI 

and sociodemographic factors modulate treatment response in chronic pain studies 

[42]. However, this study provides a new perspective that standardised protocols 

may also be effective rather than individualised adaptations, as the effect of self-

exercise emerged independently of these factors. By emphasising the critical role of 

pre-treatment functional status (neck disability level) in predicting outcomes, the 

study proposes a new predictive model based on ‘functional baseline status’ as an 

alternative to the ‘pain severity-focused’ prognosis models in the literature [43].

The limited sample size and short follow-up period of our study limit the 

generalisability of the findings. In addition, the level of resistance used in the 

exercise protocol was not objectively quantified or standardized, which may limit the 

reproducibility of the intervention across different clinical settings. In future studies, 

it is recommended to compare the effects of different exercise protocols on both 

functional outcomes and endurance parameters. Furthermore, longitudinal studies 

examining the predictive role of pre-treatment disability level in more detail are 

needed.

CONCLUSION

In conclusion, this study demonstrated that a home-based structured exercise 

intervention (self-exercise) produced significant improvements in pain, functional 

disability, and kinesiophobia in individuals with chronic neck pain. Although no 

significant improvement was observed in deep cervical flexor endurance, the 

findings highlight the importance of individualized exercise approaches targeting 

the deep cervical stabilizing system to optimize rehabilitation outcomes. 
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Additionally, baseline neck disability levels were identified as a significant predictor 

of post-treatment outcomes.
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Table 1. Comparisons of demographic and health related status

Parameters Exercise group 
(n=35)
M±SD

Control group 
(n=30)
M±SD

P value 

Gender
Female
Male 

29
6

22
8

0.352

Marital status
Married
Single

28
7

17
13

0.06

Education 
Graduate 
Undergraduate 
High School 
Middle school 

2
8
6
19

6
11
13
0

<0.001

Work
Employee
Student
Housewife

11
4
20

17
3
10

0.111

Age (years) 42.37±10.33 34.43±11.95 0.006

BMI (kg/cm2) 26.83±5.23 23.97±4.44 0.031

Chronic disease
Yes
No

19
16

11
19 

0.05

Previously treated 
for pain
Treated
Not treated

24
11

8
22 0.001
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When did your 
pain first occur 
(years ago)

6.38±6.10 4.14±4.09 0.103

Pain duration 
(hours)

16.60±10.57 10.07±10.87 0.085

BMI: body mass index

Table 2. Changes in outcome measures before and after intervention in the 
exercise and control groups

Mean±SD
Paramet
er

Grou
p Baseline Postintervent

ion 

p1 

value

Cohe
n
D 

p2 
value

Parti
al 2

EG
60.49±60.
45

74.80±67.
16

<0.0
01

0.87
Flexion 
enduran
ce CG 54.14±84.75 54.91±84.39 0.647 0.10

<0.0
01 0.20

EG
124.40±116
.76

124.40±116
.76 0.001

0.59
Extensio
n 
enduran
ce CG

125.33±193
.73

125.33±193
.73 0.221

0.08 0.008 0.11

EG
29.46±37.
59

29.46±37.
59 0.175

0.23
Deep 
flexion 
enduran
ce CG

23.79±21.
57

23.79±21.
57 0.240

0.23 0.657 0.00
3

EG
4.23±3.
18

4.23±3.
18

<0.0
01

0.77

KPA
CG

2.20±2.
23

2.20±2.
23 0.264

0.22 0.001 0.23
4

EG
16.49±6.
01

16.49±6.
01

<0.0
01

1.14

NPNPQ
CG

6.27±4.
98

6.27±4.
98 0.326

0.21
<0.0
01

0.38
7

EG
7.17±2.
09

7.17±2.
09

<0.0
01

1.74
7

VAS
CG 3.46±2.63 3.40±2.66 0.601 0.18

<0.0
01

0.56
0
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p¹ indicates within-group pre–post comparison (paired samples test). p² indicates the time × 
group interaction effect from mixed-design ANOVA. Partial η² represents the effect size for 
the interaction. KPA: Keele Participation Assessment, NPNPQ: Northwick Park Neck Pain 
Questionnaire, VAS: Visuel Analog Scale

Tablo 3. Baseline and Postintervention Measurement Findings in the Exercise Group According to Demographic and Clinical 
Characteristics

Paramete
rs n

Baseli
ne  

VAS
Postint
er. VAS

Baseline 
Cervical 
Flexion 

Enduran
ce

Postinter
. Cervical 
Flexion 

Enduranc
e

Baseline 
Cervical 
Extensio

n 
Enduranc

e

Postinter
. Cervical 
Extensio

n 
Enduranc

e

Baseline 
Cervical 

Deep 
Flexion 

Enduran
ce

Postinte
r. 

Cervical 
Deep 

Flexion 
Endura

nce

Baseli
ne 

KPA
Postinter.    

KPA

Baseli
ne 

NPNP
Q

Postint
er. 

NPNP
Q

Women 29 7,48±2,
10

3,55±2,
01

43,52±36,
58

57,17±41,8
2

118,59±12
0,24

168,10±15
5,67

25,45±38,
48

35,07±31
,95

4,45±3,
26 2,93±2,98 17,21±6

,04
11,48±5

,77Gender
Men 6 5,67±1,

37
3,67±2,

73
142,50±87

,46
160,00±10

1,82
152,50±10

2,93
164,83±11

0,86
48,83±27,

80
56,50±25

,02
3,17±2,

79 2,17±2,56 13,00±4
,86

9,33±5,
65

t 2,02 -0,12 -2,72 -2,43 -0,64 0,05 -1,41 -1,54 0,9 0,58 1,6 0,83
 p  0,052 0,905 0,039 0,056 0,525 0,961 0,169 0,133 0,377 0,563 0,12 0,41

Married 28 7,36±2,
20

3,82±2,
07

56,46±56,
41

72,25±64,3
6

114,04±10
3,61

163,14±14
5,95

31,57±41,
78

38,93±34
,92

4,79±3,
10 3,39±2,92 17,32±6

,12
12,00±5

,71Marital 
status single 7 6,43±1,

51
2,57±2,

07
76,57±77,

72
85,00±82,2

8
165,86±16

2,59
185,14±16

4,41
21,00±6,8

3
38,00±13

,33
2,00±2,

65 0,43±0,79 13,14±4
,45

7,57±4,
54

t 1,05 1,43 -0,78 -0,44 -1,05 -0,35 0,66 0,07 2,18 4,73 1,69 1,9
 p  0,301 0,163 0,44 0,66 0,3 0,73 0,514 0,946 0,036 <0,001 0,101 0,066

employee a 11 7,09±1,
51

4,18±2,
36

81,00±70,
19

95,36±79,6
2

104,82±51,
09

151,18±10
9,57

34,45±26,
27

45,27±23
,93

3,45±2,
54 1,73±2,05 17,55±5

,45
12,27±5

,76Work Hausewife  
b 4 6,25±1,

71
2,50±2,

08
111,25±90

,97
119,75±98,

71
228,00±20

0,33
239,50±20

8,47
22,75±7,8

9
42,50±17

,08
0,25±0,

50 0,00±0,00 12,00±2
,71

7,25±5,
19

Student  c 20 7,40±2,
44

3,45±1,
96

39,05±37,
14

54,50±45,7
5

114,45±11
8,74

162,15±15
6,50

28,05±46,
15

34,40±37
,34

5,45±3,
07 3,95±3,00 16,80±6

,55
11,25±5

,74
F / Welch 0,5 f 1,02 f 2,5 w 2,54 f 0,7 w 0,54 f 0,17 f 0,44 f 29,56 w 5,29 w 4,19 f 1,15 f

p 0,611 0,374 0,153 0,095 0,526 0,587 0,847 0,65 <0,001 0,01 0,038 0,328
 Differences          b<c b<c   

Yes 19 6,95±2,
25

3,84±2,
22

56,89±62,
68

68,89±69,3
7

125,74±13
0,68

169,47±15
0,41

25,00±21,
99

42,89±39
,99

4,42±3,
19 2,74±2,47 15,58±6

,12
10,63±4

,97Chronic 
disease No 16 7,44±1,

93
3,25±1,

98
64,75±59,

53
81,81±65,9

9
122,81±10

1,98
165,25±14

8,91
34,75±50,

67
33,81±17

,31
4,00±3,

27 2,88±3,40 17,56±5
,89

11,69±6
,63

t -0,69 0,83 -0,38 -0,56 0,07 0,08 -0,76 0,84 0,39 -0,14 -0,97 -0,54
 p  0,498 0,415 0,708 0,579 0,942 0,934 0,453 0,405 0,703 0,89 0,338 0,594

Treated 24 7,33±2,
14

3,46±2,
15

47,13±37,
56

59,71±39,8
9

126,25±13
2,13

176,17±16
8,76

28,63±42,
95

36,92±34
,59

4,58±3,
12 2,96±2,82 16,58±4

,95
11,33±5

,02
Previousl
y treated 
for pain Not treadet 11 6,82±2,

04
3,82±2,

09
89,64±88,

51
107,73±99,

69
120,36±78,

56
148,73±89,

05
31,27±23,

59
42,73±24

,92
3,45±3,

33 2,45±3,14 16,27±8
,15

10,64±7
,28

t 0,67 -0,46 -1,53 -1,54 0,14 0,63 -0,19 -0,5 0,97 0,47 0,12 0,33
 p  0,507 0,646 0,152 0,15 0,892 0,534 0,85 0,621 0,337 0,639 0,909 0,743

r -0,098 0,163 0,095 0,112 -0,05 0,07 0,287 0,222 0,193 0,238 0,011 -0,001
Age 

p 0,574 0,349 0,585 0,522 0,776 0,689 0,094 0,2 0,266 0,168 0,949 0,997
r -0,218 -0,115 0,063 0,062 -0,11 -0,067 0,132 0,027 -0,103 -0,103 -0,095 -0,095

BMI
p 0,209 0,512 0,72 0,723 0,53 0,704 0,449 0,879 0,555 0,557 0,589 0,588
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r -0,042 0,191 0,241 0,301 -0,073 0,112 0,157 0,09 -0,051 0,06 -0,065 -0,079When did your pain 
first occur p 0,809 0,271 0,162 0,079 0,677 0,521 0,367 0,606 0,772 0,733 0,711 0,654

r 0,397* 0,149 -0,138 -0,106 -0,053 0,056 0,081 -0,13 0,124 0,205 0,073 0,257
Pain duration

p 0,018 0,394 0,429 0,543 0,764 0,75 0,646 0,458 0,479 0,238 0,678 0,136
KPA: Keele Participation Assessment, NPNPQ: Northwick Park Neck Pain Questionnaire, 
BMI: Body Mass Index
Figure 1. Consort diagram

Figure 2. Study timeline and participant involvement

Total number of 
patients with 

NSNP
n=1279

 Home 
Exercise 
Group
n=72

Patients who do not 
continue exercise regularly 

n=27

Number of 
patients in the 
home exercise 

group evaluated
n=35

do not come to 
the last 

measurement 
n=10 

Control Group
n=70

Patients who did not 
come to the last 
measurement

n=40
Number of 

control group 
patients 

evaluated
n=30

Number of 
patients 

meeting the 
inclusion 
criteria
n=347

Volunteer 
individuals

n=142

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS


