
 
 
 

87 

International Journal of Medical Science and Clinical Research 

www.journalofmedical.com 

Online-ISSN: 2664-7761, Print ISSN: 2664-7753 

Received: 13-11-2022, Accepted: 30-11-2022, Published: 16-12-2022 

Volume 4, Issue 2, 2022, Page No. 87-94 

Association of head posture with balance in patients with non-specific neck pain 

Hingarajia Dharti 

Assistant Professor, SPB Physiotherapy College, Surat, Gujarat, India 
 

 

 

Abstract 

Background and objectives: The aim of the study was to correlate head posture with balance in patients with 

non-specific neck pain. 

Method: This was a cross-sectional study and 76 subjects of age 18 to 35 with non-specific neck pain were 

included after screening for inclusion and exclusion criteria. The subjects were asked to rate neck pain severity 

and their head posture, static and dynamic balance was assessed. 

Result: Results demonstrated that there was no correlation between CVA and sway velocity in firm surface-eyes 

open (r = −0.12) and eyes closed (r = 0.005) or CVA and sway velocity in foam surface-eyes open (r = -0.05) 

and eyes closed (r = 0.02). 

Conclusion: The present study concludes that there is no relationship between head posture and static and 

dynamic balance in patients with non-specific neck pain. 
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Introduction 

Neck pain ranks 4th in terms of disability (in Years Lived by Disability) and 21st in overall burden of disease (in 

Disability Adjusted Life Years) [1]. One year incidence of neck pain ranges between 10.4% and 21.3%. The point 

prevalence for neck pain in the general population ranges between 0.4% and 41.5% (mean: 14.4%) while 1-year 

prevalence ranges between 4.8% and 79.5% (mean: 25.8%) [2]. 

Bone and Joint Decade 2000– 2010 Task Force on Neck Pain and Its Associated Disorders (Neck Pain Task 

Force) have described neck pain as pain perceived in area bounded superiorly by superior nuchal line and 

inferiorly by spine of scapula and laterally by lateral borders of the neck [3]. Neck pain can originate from any of 

the pain sensitive structures i.e structures that are innervated like muscles, dura, ligaments, facets, capsule, 

vertebral bones, and nerve roots [4]. Causes of neck pain can be inflammation, infection, neoplasm, degenerative, 

mechanical, trauma or stress. 

Non-specific neck pain (NSNP) is the most common cause of neck pain as in the majority of patients with neck 

pain, no patho-anatomic diagnosis can be provided, resulting in diagnostic label of NSNP or mechanical neck 

pain (MNP) for many patients [5]. Bogduk (1988) defined MNP as “having no detectable or specific etiology 

(such as inflammation and infection) which may be reproduced by provocative stimuli. It is usually located at 

lower neck region between occiput and first thoracic vertebrae. [6]” NSNP is defined as pain in the neck arising 

from poor posture, sustained, long term and abnormal physiologic loads on the neck. These loads compromise 

the pain sensitive structures and therefore affect the function of the cervical spine causing a musculoskeletal 

imbalance in the upper quarter of the body [7]. 

Risk factors for NSNP are static postures, repetitive movements with awkward positions, poor work space 

layouts, high job demands, stress, depression, lack of physical activities, etc [8]. Office and computer workers, 

healthcare workers, and transit operators have a high incidence of neck disorders. 

The common causes of NSNP are sustained muscular tension and faulty posture of the cervical spine. Forward 

Head Posture (FHP) is often considered to be associated with development and persistence of neck pain. FHP is 

defined as anterior translation of head to a vertical line through the center of gravity [9]. In FHP, center of gravity 

of head shifts in anterosuperior direction, increasing the load on neck which causes dysfunction in 

musculoskeletal, neuronal and vascular systems [10]. 

Mi Young Lee et al [9] have demonstrated that FHP is related to altered joint position sense, and concluded that 

change in muscle length associated with FHP reduces joint position sense which leads to abnormal cervical 

proprioception. Similarly, in a systematic review and meta-analysis conducted by T. R. Stanton et al [11], they 

concluded that people with chronic, idiopathic neck pain are worse than asymptomatic controls at head-to-

neutral repositioning tests signifying affection of cervical proprioception in chronic idiopathic neck pain patients. 

Cervical proprioceptive inputs are provided by mechanoreceptors like muscle spindles, golgi tendon organs and 

paciniform corpuscles present in cervical region [12]. Muscle receptors, specially muscle spindles are found in 

high densities in upper cervical region, more in deeper sections of suboccipital muscles [13]. In addition to high 
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density of muscle spindles, the arrangement of muscle spindles in cervical region is unique. Spindles exist as 

single muscle spindles or are linked in pairs, parallel or in tandem. In cervical region, the tandem arrangement of 

muscle spindles is more common (35-50%) as compared to leg muscles (10-25%). Muscle spindles in neck are 

also compartmentalized in series within the muscle which helps in effective tension generation in the muscle.(14) 

These morphological features of muscle spindles in deep suboccipital muscles are important for movement 

precision, proprioception, control of head position and eye-head coordination [12]. Also, Suboccipital muscles 

like obliquus capitis inferior and rectus capitis posterior minor have large numbers of slow-twitch muscle fibres 

and muscle spindles which play a key role in proprioception [14]. The sensory information from 

mechanoreceptors in neck conveys information for sensorimotor control [12]. 

NSNP results in change in mechanoreceptors morphology and motor control of neck muscles [15]. Information 

from mechanoreceptors in the structures of neck is crucial for interpreting vestibular information and controlling 

motor tasks [16]. Aberrant cervical afferent inputs to vestibular nuclei and CNS due to neck pain may lead to 

impaired postural control. Studies comparing balance in subjects with and without neck pain have been 

conducted and established that neck pain has an effect on balance [17]. Alexander Ruhe et al [18] studied 

correlation of postural sway with pain severity in subjects with nonspecific low back pain and found that there is 

positive correlation between them. A similar correlation study has been conducted in nonspecific neck pain 

patients which concluded that pain severity is related to postural sway [19]. 

FHP induced mechanical stress on neck causes muscle imbalance where some muscles are inhibited and 

weakened and other muscles tend to become tight [20]. This muscle imbalance leads to a vicious cycle that 

includes protracted and elevated shoulders and abnormal scapular posture. This causes muscle below the neck 

such as Rhomboids, Serratus Anterior and lower Trapezius to weaken and antagonist muscles such as Pectoralis 

major, upper Trapezius and Levator Scapulae to stiffen [21]. 

Altered COG due to forward head posture leads to mechanical modifications related to postural control in the 

torso and other joint which can alter balance control mechanisms. Joon-Hee Lee [22] compared balance control 

between subjects with and without FHP and found increased sway in subjects with FHP than control group. 

Researchers have assessed static and dynamic balance in chronic neck pain patients using different 

measurements of balance showing significant abnormalities in standing vertical postures [17, 23]. Studies have also 

reported affection of balance in subjects with FHP [22]. Previous studies have shown that both neck pain and 

forward head posture may have an effect on balance [22]. However, most of the studies were done on elders, 

computer or office workers and in patients with traumatic and chronic neck pain. Also, very few researchers 

have studied the relation between head posture with static and dynamic balance [19]. Thus, this study aimed to 

correlate head posture with static and dynamic balance in patients with non specific neck pain. 

 

Aims and Objective 

Aim 

To study correlation of head posture with static and dynamic balance in patients with non-specific neck pain. 

 

Objectives 

▪ To correlate head posture with static balance in patients with non-specific neck pain. 

▪ To correlate head posture with dynamic balance in patients with non-specific neck pain. 

 

Hypothesis 

Null Hypothesis 

There is no significant correlation between head posture and balance in patients with non-specific neck pain. 

 

Experimental Hypothesis 

There is significant correlation between head posture and balance in patients with non-specific neck pain. 

 

Methodology 

▪ Study Design: Correlational study 

▪ Duration of Study: 6 months 

▪ Sampling Technique: Convenient sampling 

▪ Sample Size: 76  

 

▪ Inclusion Criteria 

➢ Age- 18 to 30 years  

➢ Sex- Either male or female  

➢ Non-specific neck pain of minimum duration of 3 weeks  

➢ Subjects who are willing to participate and have given consent for the same  

 

▪ Exclusion Criteria 

➢ Any spinal or lower limb fracture, soft tissue injury or surgery  

➢ Neck injury/fracture/surgery  
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➢ Any red flag or yellow flag for neck pain  

➢ Low back, hip, knee or ankle pain  

➢ Congenital or bony abnormality of spine or lower limb  

➢ CNS disorder, vertebrobasilar artery insufficiency, vestibular pathologies, dizziness  

➢ Signs of nerve root involvement (diminished myotomal strength, sensation or reflexes)  

➢ Diagnosis of cervical spinal stenosis, spondylosis or spondylolisthesis  

➢ Malignancy, systematic inflammatory disease or polymyositis  

➢ Subjects who don’t wish to have their pictures taken.  

➢ Subjects who regularly participated in moderate physical activities or exercises for the past 6 weeks.  

 

Procedure 

➢ Participants were included in study after screening for inclusion and exclusion criteria.  

➢ The purpose of study and study procedure was explained to these individuals.  

➢ A prior written consent was taken from the participants stating their voluntary participation in this project. 

➢ Collection of demographic data, pain and balance assessment of the participants was documented in case 

record sheet and carried out as follows:  

 

1. Demographic data: Name, Age, Gender, occupation, no. of working hours and posture attained while 

working, no. of hours spent on mobile phones and computers was recorded.  

 

2. Pain assessment [24]: Location and duration of pain was documented. Numerical pain rating scale (NPRS) 

was used to measure neck pain severity. It consists of 11 points from 0 –10 with 0 being ‘no pain’ at all and 

10 being ‘worst pain imaginable’. The subject was asked to rate current neck pain on activities or 

movement.  

 

3. Craniovertebral angle [25]:  

▪ CVA was assessed by taking lateral view photograph of the subjects in their usual standing posture.  

▪ Spinous process of 7th cervical vertebra (C7) was palpated after performing neck flexion.  

▪ Adhesive markers were put on the C7 spinous process and tragus of the ear to identify it.  

▪ The subject was asked to look straight ahead with a comfortable stance.  

▪ A Sony digital camera was fitted on a tripod stand placed on the right side of the subject at a distance of 120 

cm from the subject.  

▪ The tripod had a leveling system to ensure proper positioning of the camera relative to the horizontal plane. 

It was adjusted such that the axis of the lens was perpendicular to the sagittal plane and at the height of 

subject’s shoulder.  

▪ Subjects were asked to flex and extend the neck three times and then maintain the head in a comfortable 

position prior to taking photograph. After the photograph was taken, CVA was measured by using MB Ruler 

software from the digital photograph.  

 

4. Balance assessment [26]: Static balance was assessed by performing MCTSIB on Neurocom Balance 

Manager® version 8.6 whereas dynamic balance was assessed using modified star excursion balance test. 

 

Modified CTSIB 

▪ Here the subjects were asked to stand barefoot on the force plate of Neurocom Balance Manager® version 

8.6. 

▪ The force plate has markings for foot placement according to the height (S- Short, M-Medium and T-Tall). 

The subject was asked to place lateral calcaneum medial to the height line indicated by the system 

depending on the height of the subject. 

▪ The subjects were asked to stand still on force plate in these four conditions – eyes open stable surface, eyes 

closed stable surface, eyes open foam surface and eyes closed foam surface. Three trials were taken for each 

condition. 

▪ The device quantifies sway velocity after the “start” cue for each trial and provides mean COG sway 

velocity for each condition and composite sway velocity. 

 

Modified SEBT 

▪ In this study, three directions including anterior, posteromedial and posterolateral direction were used. 

▪ The testing grid consisted of 3 lines, each 120 cm in length extending to anterior, posteromedial and 

posterolateral in relation to the stance foot. 

▪ Subjects received verbal instruction and demonstration of the test by the examiner before performing the 

test. 

▪ Subjects were asked to practice the test four times for each direction to minimize learning effect. 

▪ Subject was made to stand on one leg in the centre of the grid. While maintaining single leg stance, the 

subject was asked to reach as far as possible with the reaching limb along the reaching line of the prescribed 
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direction, lightly touch the line with the most distal portion of the reaching foot without shifting weight to or 

coming to rest on this foot and then return back to the centre of the grid. If failed, the test was discarded and 

then repeated. The same process was repeated for other limb. 

 

Statistical Analysis 

▪ The data was entered using Microsoft Office 2010 and analysed using Graph Pad Instat version 3.1 

software. 

▪ The numerical data was analysed for normality using the one-sample Kolmogorov Smirnov test. 

▪ Parametric test (Pearson’s test) was used for the data passing normality test, non-parametric test 

(Spearman’s test) was used for data not passing normality test. 

 

Results 

▪ The study sample consisted of 76 patient of age 18-35 years (22.64 ± 3.28) with non-specific neck pain. 

▪ The mean NPRS for the subjects was 4.98 (± 1.62) and the mean duration of neck pain in these subjects was 

5 (± 1.41) months. 

▪ There is no significant correlation of head posture with static and dynamic balance in patients with non-

specific neck pain. 

 
Table 1: Descriptive Statistics of Outcome Measures 

 

Variables Min Max Mean Median SD 

NPRS 2 8 4.98 5 1.62 

CVA 40.06 59.19 48.97 48.92 4.681 

FIEO 0.13 0.4 0.27 0.27 0.07 

FIEC 0.2 0.6 0.33 0.33 0.08 

FOEO 0.43 1.13 0.66 0.63 0.15 

FOEC 0.8 1.97 1.3 1.23 0.28 

SEBT COMPOSITE SCORE 59.81 96.35 83.76 84.95 8.33 

 

Table 3: Correlation between head posture and Balance 
 

Variables Correlation Coefficient (r) p value 

CVA and sway velocity in firm surface-eyes open −0.12 0.44 

CVA and sway velocity in firm surface-eyes closed 0.005 0.7 

CVA and sway velocity in foam surface-eyes open −0.05 0.77 

CVA and sway velocity in foam surface-eyes closed 0.02 0.92 

CVA and SEBT composite score 0.12 0.44 

 *Correlation is significant at p<0.05 

 

 
 

Graph 1: Scatter Plot representing the correlation between CVA and sway velocity in firm surface-eyes open 

condition 
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Graph 2: Scatter Plot representing the correlation between CVA and sway velocity in firm surface-eyes closed 

condition 

 

 
 

Graph 3: Scatter Plot representing the correlation between CVA and sway velocity in foam surface-eyes open 

condition 

 

 
 

Graph 4: Scatter Plot representing the correlation between CVA and sway velocity in foam surface-eyes closed 

condition. 
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Discussion 

The study sample consisted of 76 subjects of age 18-35 years (22.64 ± 3.28) with non-specific neck pain. 

Degenerative changes in cervical spine starts from forth decade of life and its incidence increases exponentially 

from 4th decade [27]. Studies have shown that age related degenerative changes can reduce cervical proprioception 
[28]. Also, postural sway increases with age. This has been attributed to reduced muscle mass and ability to 

generate force from the age of 40-60 [29]. Thus, in the present study age group of 18-35 were included to reduce 

bias caused by degenerative changes in spine and balance issues due to age. 

G. Stenberg et al [30] examined similarities and differences in problem areas reported by women and men with 

back or neck pain and found that more women reported stress, pain and low support at work and more men 

reported a lower domestic workload which explains why women report more pain in neck and back than men. In 

this study also, a greater number of females reported with non-specific neck pain than males. This matches with 

the incidence of neck pain in general population [31]. This could also be due to difference in pain perception in 

both. 

In this study, modified CTSIB has been used to assess static balance on balance master for measuring sway 

velocity. When standing on firm surface with eyes open, balance is maintained by inputs from all systems. With 

eyes closed there is absent visual inputs and body relies on the other two system to maintain balance. When 

standing on foam surface with eyes open, there is alteration of incoming somatosensory information for postural 

orientation and thus body relies on visual and vestibular inputs for postural control. Whereas, with eyes closed 

posture control is maintained with vestibular inputs alone. Alteration in inputs from any of the system will result 

in increased sway in the respective conditions [16]. 

Previous studies have demonstrated altered static balance in subjects with chronic neck pain which has been 

attributed to altered proprioceptive inputs from cervical region due to neck pain [17, 23]. A systematic review was 

conducted by Ruhe et al [32] studied postural sway in non-specific neck pain (NSNP) and whiplash associated 

disorder (WAD). They concluded that patients with neck pain either NSNP or due to WAD, exhibited greater 

postural instability than healthy controls, signified by greater COP excursions irrespective of the COP parameter 

chosen. Static as well as dynamic balance is essential for postural control. Dynamic balance tests are more 

challenging and sensitive to appreciate postural control deficits [33]. Studies have concluded that there is no 

significant correlation between static and dynamic balance measures signifying that assessing static balance 

alone does not represent stability [34]. In this study, dynamic balance was assessed using SEBT. Anticipatory 

balance control is pre-programming of force by CNS in anticipation of the required task [35]. Anticipatory 

postural adjustments (APA) in the muscles of trunk and limbs takes place prior to limb movement in order to 

produce shifts of COP so as to reduce COM motion that occurs due to pertubations or movements prior to gait 

initiation or whole body reaching movements [36]. The organisation of postural muscle activity preceding 

voluntary movement depends on characteristics of the demands of both the postural and voluntary movement 

task. Thus, anticipatory postural muscle activity increases as support to the body reduces or when task load 

increases [35]. 

Head stability i.e head posture with respect to trunk during whole body actions is important in order to ensure a 

reliable reference of frame. This is brought about by neck muscles APA [37]. Two patterns of APA are seen in 

neck muscles – reciprocal activation and co-activation. Reciprocal activation of neck flexor and extensor 

muscles occurs when pertubations are applied directly to the head in order to minimize its effects on head 

posture. Co-activation of neck muscles occurs when pertubations are applied to trunk in order to increase 

apparent neck stiffness [37]. 

When performing SEBT, subject has to stand on one leg and reach out with the other leg. This requires head 

stability which is brought about by neck muscles APA’s prior to lifting the leg. If this is affected, subject will 

limit himself from reaching out far with the other leg in order to maintain balance while standing on one leg.m 

Reduced strength and endurance of neck muscles is one of the factors associated with neck pain. Deficit in 

isometric strength and endurance in cervical flexors specifically craniocervical flexors and cervical extensor 

muscles have been demonstrated in neck pain patients [15]. Deficits in craniocervical flexors have been 

demonstrated at 50% and 20% MVC (maximal voluntary contraction). Also, poor steadiness of contraction at 

low load (20% MVC) has been seen in neck pain patients which may manifest as muscle fatigue and is 

detrimental to cervical spine stability [12]. 

A study conducted by Saadat M, et al [33] compared dynamic balance in chronic neck pain patients with healthy 

individuals which recorded significant differences. However, dynamic balance was assessed using tilting 

platform. In the current study, dynamic balance was assessed with modified SEBT which is a clinical test. 

Forward Head Posture is often considered to be associated with development and persistence of neck pain. It has 

been associated with altered cervical proprioception due to muscular imbalance which can affect balance. Kang 

JH et al [38] reported that heavy computer users had more protruded head than controls and that anterior 

translation of head was significantly correlated with balancing abilities. Head posture was significantly 

correlated with balance when standing on swaying platform with eyes closed which is contradictory to the 

findings of this study. The head posture assessment was done while operating computers whereas in the current 

study it was assessed during comfortable stance. In the above study [38], significant correlation between the two 

parameters was also found when standing on swaying platform with eyes open and a moving screen in front. 

This was more challenging compared to conditions used in the current study. Also, outcome measures used in 

both studies were different. 
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In the present study, the results depict that there is no significant correlation of balance with head posture. Chris 

Ho Ting Yip, et al [39] concluded that there was no significant correlation between head posture and pain severity 

when age is taken into consideration. Hence, it may be assumed that there would not be a significant correlation 

between head posture and balance which is in accordance with the result of the current study. 

Change in head posture has been said to alter the proprioceptive inputs from the muscles and joints which results 

in change in orientation of the head with respect to body [9]. These altered inputs to vestibular system can give 

rise to postural instability. However, in theory, CNS is capable of adapting altered somatosensory and vestibular 

inputs and abate the symptom of instability even though the underlying dysfunction remains [16]. Hence, even 

though there is FHP in neck pain patients, adaptation of the altered inputs could prevent the postural instability, 

which would otherwise be expected. This may be the reason for the insignificant correlation of head posture with 

balance found in this study. 

 

Conclusion 

The findings of the study conclude that there is no correlation between head posture and static and dynamic 

balance in patients with non-specific neck pain. 
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