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Abstract 

Background: Neck pain is now a widely recognized musculoskeletal problem in the global 

community. It has been linked to a variety of problems in the cervical spine as well as other 

structures. Walking is a basic human activity that is simple to perform, has a low risk of 

injury, and has many health benefits. 

Aim: The present study was done to objectively investigate if there is a relationship between       

neck pain characteristics and gait parameters in people who had chronic mechanical neck 

pain (CMNP). 

Material and methods: Twenty-six participants suffering chronic mechanical neck pain (G1) 

and twenty-six normal healthy matched subjects (G2) were assessed for neck pain 

characteristics and gait parameters. The visual analogue scale (VAS) was applied to assess 

pain intensity, the Neck disability Index (NDI) Arabic version was applied to assess neck 

function, and the Biodex Gait Trainer 2 TM device was used to assess spatiotemporal gait 

parameters. 

Results: in comparison with the control group, the study group displayed a significant 

reduction of walking velocity, both feet step length, and left foot time of support. There were 

significant correlations between VAS, NDI, and gait parameters in patients with CMNP. 

Conclusion: people with chronic mechanical neck pain showed a decrease in walking velocity, 

step length, and time on each foot. These results demonstrate that neck pain seems to have an 

effect on spinal health and gait. 
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Introduction 

Neck pain becomes among the most debilitating musculoskeletal diseases, affecting about 30% 

of the adult population worldwide. (1). Mechanical neck pain occurs insidiously in 50-80% of 

cases involving back or neck pain, and is multifactorial in nature, involving one or more of the 
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following: Anxiety, bad posture, depression, neck discomfort, and work-related behaviors are all 

factors to consider.. (2). People suffering from neck pain may notice subtle shifts in load 

distribution between synergistic muscles. (3) As well as changes in muscle activity distribution 

(4) there may also be biomechanical alterations, which including reduced neck range of motion 

in all planes, resulting in decreased overall cervical range of motion. (5) The combined motion in 

the frontal and sagittal planes was reduced during cervical rotation. (6), as well as a reduction in 

movement speed and smoothness (7). People suffering neck pain can also experience 

sensorimotor deficits, such as poorer proprioception (8) and increased postural sway during 

balance tasks. (9). Gait speed is commonly regarded as a reliable measure of functional status 

and physical well-being, and it has been extensively studied by  health care professionals in both 

clinical practice and health research(10). 

 

 Several studies of gait characteristics and spine kinematics have found a higher consistency 

and impaired temporal relationship between pelvis and thorax transverse plane rotations during 

gait in low back pain patients (11). These adjustments can represent stronger control of trunk 

motions in the transverse plane intended to prevent rapid and massive rotations, according to 

some theories (12). Furthermore, individuals with low back pain contract their superficial 

muscles of the trunk more while walking, which is proportional to stiffening or guarding activity. 

(13). These results back up the idea that people with low back pain use a defensive movement 

technique that requires increased trunk stiffness, which is consistent with the current theory of 

pain adaptations, that demonstrates pain has a general role in protecting the painful/stressful part 

of the body from real or expected additional pain/injury, and that motor adaptation may happen 

far away from the painful zone. (14). In comparison, The effect of neck pain on walking is 

poorly understood, which is critical in daily practice as well as overall health and physical 

function, so our purpose from this study is to evaluate if there a significant correlation between 

neck pain and gait parameters in people suffering from neck pain. 

 

      Material and methods 

A case-control study of 26 chronic mechanical neck pain patients (group 1) compared to 26 

healthy normal controls (group 2) that were age, sex, weight, and height matched. Patients were 

recruited from Cairo University Faculty of Physical Therapy   outpatient clinic for 

neuromuscular disorders and surgery. The patients in this study had chronic mechanical neck 

pain for more than three months. The patients possessed the requisite cognitive abilities to 

comprehend the study's requirements. We excluded patients who had undergone cervical spine 

surgery or had any other orthopedic problems affecting the cervical spine, as well as those who 

had vision or hearing problems, as well as those who had cervical radiculopathy or myelopathy. 

 

Ethical consideration 

The Cairo University Research Ethical Committee accepted this study, and the subjects provided 

their written informed consent to take part in it. (NO: P. T. REC/012/002871). 

https://www.sciencedirect.com/science/article/pii/S2468781218304752?casa_token=lmPx5KjaDEEAAAAA:2TUcFgzKXVzS2OSFdx87tZQ_VFBJFdVDdPjZcWvNoSIXjtTpaGBgHPfknrJPSMSDGkL-2R-0bjXN#bib14
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1) Pain intensity assessment:  

 Visual analogue scale (VAS) was applied in assessment of pain intensity Patients were told to 

mark on a line with "no pain" on the left and "worst possible pain" on the right for signifying the 

intensity of their pain. 

. 

2) Neck Functional Assessment: 

The Functional disability of each patient was assessed by Arabic Neck Disability Index (NDI). 

Each question in the questionnaire was explained in details and the Patients were asked to 

choose one of six sentences that better described their neck function. It consists of ten multiple-

choice questions for neck pain in which the patient chooses one sentence from six that best 

explains their function; a higher score of 5 indicates a significant loss of function, whereas a 

lower score of 0 indicates no impairment (full disability). For scores ranging from 0 to 50, the 

numeric answer for each item was added up, and the percentage of disability scores was 

determined. 

3) Measurement of gait spatiotemporal parameters by using Biodex Gait Trainer 2 

TM system: 

Name, gender, age, and height of the subjects were documented. Spatiotemporal 

parameters of gait were measured at the biodex gait trainer 2 lab. All the procedures were 

explained to the patients before starting the assessment. Patients stood on the biodex gait trainer 

bare feet and holding the handrails for safety and monitoring the heart rate. During the 

assessment the velocity was adjusted for each patient. The duration of walking on the system was 

three minutes for each patient. Three trials were done for each patient then collected the average. 

Statistical analysis: 

Descriptive statistics were utilized in presenting the subject's demographic and clinical data. The 

sex distribution between the two groups was compared using the Chi-squared test. The study and 

control groups' gait parameters were compared using an unpaired t-test. The correlation between 

VAS and NDI with gait parameters in the study group was investigated using the Pearson 

correlation coefficient. Regarding to whole statistical tests, the significance level was measured 

at p 0.05. The statistical package for social sciences (SPSS) version 25 for Windows was used to 

carry out all statistical measures. 

Results 

- Participants characteristics:  

Table 1 shows the characteristics of the participants. There was no significant difference between 

the study and control according to age, weight, height, BMI, and sex distribution (p > 0.05). 
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Table 1. Basic characteristics of participants. 

 Study group Control group 
p-value 

 Mean ± SD Mean ± SD 

Age (years) 22.61 ± 1.57 22.73 ± 1.4 0. 78 

Weight (kg) 70.38 ± 8.54 68.69 ± 6.55 0. 42 

Height (cm) 172.61 ± 8.04 170.88 ± 6.91 0.4 

BMI (kg/m²) 23.47 ± 1.12 23.42 ± 0.93 0.86 

Sex, n (%) 

 
 

  

Females 16 (61.5%) 14 (54%) 
0.57 

Males 10 (38.5%) 12 (46%) 

SD, standard deviation; p-value, level of significance 

 

Comparison of gait parameters between the study and control groups: 

There was a significant decrease in walking velocity, right and left sides step length, and 

time on the left foot of the study group compared with that of the control group (p < 0.001). 

There was a significant increase in time on the right foot of the study group compared with that 

of the control group (p < 0.001).  

 

Table 2. Mean walking velocity, step length and time on each foot of the study and control 

groups: 

 Study group  Control group    

 Mean ± SD Mean ± SD MD t- value p value 

Walking velocity (m/s) 0.74 ± 0.02 0.79 ± 0.01 -0.05 -8.12 0.001 

Right side step length (m) 0.53 ± 0.03 0.67 ± 0.02 -0.14 -14.17 0.001 

Left side step length (m) 0.51 ± 0.04 0.66 ± 0.03 -0.15 -14.18 0.001 

Time on right foot (%) 51.35 ± 0.79 50.04 ± 0.66 1.31 6.43 0.001 

Time on left foot (%) 48.65 ± 0.79 49.96 ± 0.66 -1.31 -6.43 0.001 

SD, standard deviation; MD, mean difference; p-value, probability value 

 

Correlation between VAS and gait parameters 

 

The correlations between VAS and gait parameters were strong negative significant correlation 

with walking velocity (r = -0.94, p = 0.001), the right step length (r = -0.7, p = 0.001), the left 

step length (r = -0.71, p = 0.001) and moderate positive significant correlation with time on right 
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foot (r = 0.56, p = 0.002) and moderate negative significant correlation with time on the left foot 

(r = -0.56, p = 0.002). (Table 3). 

Correlation between NDI and gait parameters 

 

The correlations between NDI and gait parameters were strong negative significant correlation 

with walking velocity (r = -0.95, p = 0.001), moderate negative significant correlation with right 

step length (r = -0.64, p = 0.001), left step length with (r = -0.65, p = 0.001) and with time on left 

foot (r = -0.54, p = 0.004), and moderate positive significant correlation with time on right foot (r 

= 0.54, p = 0.004). (table 3). 

 

Table 3: Correlation between VAS and NDI with gait parameters in the study group. 

 

VAS NDI 

 r – value P- value  r – value P- value 

Walking velocity (m/s) -0.94 0.0001 -0.95 0.0001 

Right step length (m) -0.7 0.0001 -0.64 0.0001 

Left step length (m) -0.71 0.0001 -0.65 0.0001 

Time on right foot (%) 0.56 0.002 0.54 0.004 

Time on left foot (%) -0.56 0.002 -0.54 0.004 

r value: Pearson correlation coefficient; p value: Probability value 

 

Discussion: 

 To better understand the effect of cervical pain on walking performance, our study assessed 

neck pain characteristics and gait parameters in people who had chronic mechanical neck pain. 

Biodex Gait Trainer 2 TM system was used in this study which is an objective tool for evaluating 

gait parameters in CMNP. As compared to healthy controls, participants with neck pain had 

significantly lower walking velocity, time on the left foot, and Step lengths on both the right and 

left sides while walking. 

Our results support the concept that patients with neck pain have impaired gait features 

which may be resulted from abnormal cervical afferent inputs (15). Afferent information from 

vestibular, visual, and proprioceptive systems is important for control of postural stability and 

motion (16). When one source of information is disrupted, it can cause declines in the 

maintenance of postural stability and locomotion (15). Cervical spine has a high percentage of 

muscle spindles providing proprioceptive information (17).  Previous studies suggested that pain 

originating in the neck could alter muscle spindle sensitivity and cervical afferent input (15). 

 

So, decreased maximum gait speed may be due to the lack of congruence between abnormal 

cervical proprioception and other normal sensory afferent inputs, or changes in sensorimotor 
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integration. Maintaining dynamic balance is an important item of walking function (16). 

According to a previous review patients with cervical pain showed an impaired dynamic balance 

when compared with healthy controls (18) while maximum gait speed is progressively more 

challenged and requires greater dynamic stability, a slower gait speed may be a compensation 

related to postural instability while walking in neck pain participants (19). 

 

Cervical pain is frequently unilateral, with one part being worse than the other. (20) that 

could result in uneven afferent input across soft tissue receptors, affecting postural control, 

orientation, as well as body schema interpretation (21). Also, individuals with chronic cervical 

pain showed a skewed body schema as a result of their pain. (22). Neck pain, according to 

Uthaikhup et al., alters sensory modulation from the neck to the central nervous system, which is 

possibly the cause of low sensorimotor performance (23). While walking, sensory input from the 

lower extremities is linked to neural circuits from central pattern generators upon the spinal cord 

(24).  

 

Decreased gait parameters were found to be closely linked to pain severity and disability in   

this study. This finding is consistent to recent reviews that stated individuals with chronic cervical 

pain have psychological symptoms that are linked to their pain and disability. Anxiety, 

catastrophizing, and depression seem to be the psychological states most closely linked to self-

reported impairment, while anxiety is often linked to pain severity in persons with nonspecific 

chronic cervical pain (25).  

Conclusion: 

Based on the current findings participants with chronic mechanical neck pain provide a 

significant reduction in walking velocity, right and left sides step length and time on the left foot 

compared the control group. So, Clinicians should consider assessing and managing gait 

performance and balance in patients with mechanical neck pain. 
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