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INTRODUCTION:
Non-specic neck pain is dened as pain in the neck without any 
known cause or specic underlying disease-causing pain. Symptoms 
of the non-specic neck pain varies over time and depends on the 
amount of physical activity level. Non-specic neck pain can be 
investigated and diagnosed on clinical grounds, provided there should 
not be a presence of red ags like, neurological symptoms, cancer, 
infection, inammation, vascular insufciency, trauma or skeletal 
injury. Therefore, it's not merely a clinical problem, but it often 
develops into a complex disorder affecting functional capacity, quality 

 of life, psychological and social distress due to the rise of 
1environmental consciousness.  Non-specic neck pain has become a 

common musculoskeletal condition and is a leading cause of work-
related disability, decreased quality of life, absenteeism from work and 

2 decreased work productivity.

The World Health Organization denes work related musculoskeletal 
disorders as 'as a tting nomenclature for a constellation of disorders 
showing a clear association with one or more workplace exposures. 
Musculoskeletal disorders include damage to the muscle, nerve, 
tendons, joints, cartilages, and spinal discs developed as a result of 
exposure to the work-related risk factors. The common feature 
associated with the Work-related musculoskeletal disorders is that it 
develops as a result of work or may exacerbate because of work 

3 causing restrictions in the work environment. Work-related 
musculoskeletal disorders are recognized by multiple terms such as 
repetitive motion injuries, repetitive strain injuries, cumulative trauma 
disorder, occupational cervicobrachial disorders, overuse syndrome, 
regional musculoskeletal disorders, soft tissue disorders. WRMD are 
associated with work patterns that include xed or constrained body 
positions, continuous repetition of movements, force concentrated on 
small parts of the body, a pace of work that does not allow sufcient 

4recovery. 

It has now become a worldwide trend to intensively use computer for 
prolonged periods every day. This has happened because of increased 

5 computer-based tasks at work, at home and for leisure activities.
Sedentary or ofce workers are reported to have a high incidence of 
neck pain development due to their workplace environmental 

6exposure . Work-related neck pain is common in individuals who are 
7intensive computer users .

Ofce workers are dened as those working in an ofce environment 
with their main tasks involving the use of a computer, reading, 

8,9 phoning, making presentations, and participating in meetings 

Current literature suggests that ofce workers spend an average of 
three quarters of their work time in sitting, which also makes 
workplace sitting as one of the signicant contributors to total 

9everyday sitting time.  Studies have suggested a denite relationship 
between neck pain and psychological factors and is often considered to 
play a major role in neck pain as compared to the physical factors 
Studies have suggested a denite relationship between neck pain and 
psychological factors and is often considered to to play a major role in 

10,11neck pain as compared to the physical factors.

The biopsychosocial pain model focuses on both the disease and 
illness. Illness is viewed as a complex interaction between biological, 
psychological and social factors contributing to pain development. 
Therefore, it is essential to identify all the factors associated with non-
specic neck pain development among ofce workers incorporating a 

12biopsychosocial model of pain.

Risk factors are the variables associated with likelihood of developing 
a specic pathology. The Canadian Center for occupational health and 
safety enlists the following work-related factors associated with 
WMSD; work posture and movements, repetitiveness and pace of 
work, force of movements, vibrations, temperature, lack of inuence 
or control over one's job, increased production pressure, lack of or poor 
communication, monotonous tasks, perception of low co-worker's 

10support.

Evidence suggests that pain in neck in ofce workers is atraumatic, 
multidimensional and multi-factorial associated with and inuenced 

14 by an array of complex individual, physical and psychosocial factors.
There are several factors (exposure) which can be associated with the 
development of non-specic neck pain among those working on 
computers for prolonged hours. These factors can be physical, 

13individual, sociodemographic or psychosocial.

METHODOLOGY
The current study is a retrospective case control study, conducted for a 
period of six months. The study included 74 ofce workers, male and 
female of age between 21-40 years, with and without non-specic neck 
pain, full time ofce workers with at least 6 hours of computer related 
work per day, at least 5 days in a week. Those having a known cause of 
neck pain, history of neck surgery, trauma and part time ofce work 
were excluded.

Outcome measures:
Pain: Numeric Pain Rating Scale (NPRS): Reliability ICC-0.67, 
excellent face, construct validity and criterion validity.

Neck Disability Index (NDI): Reliability ICC-0.87, good face, 
construct and content validity. 

Fear avoidance: fear avoidance belief questionnaire (FABQ) 
questionnaire, test-retest reliability of ICC-0.97, the correlation 
coefcients for work and physical activity subscales are 0.63 and 0.51.
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Job satisfaction: Job content questionnaire (JCQ), The JCQ has an 
adequate test-retest reliability, good construct and content validity.

Level of physical activity: International physical activity 
questionnaire (IPAQ), having good reliability and validity.

Procedure:
The Ethical Clearance was obtained from the Institutional Research 
Committee (IRC), The Oxford College of Physiotherapy, Bangalore, 
Karnataka and permission to proceed with the research was obtained. 
The informed consent was obtained from all participants after 
explaining the procedure of the study and its potential benets.

The data was obtained in two sessions through google form at two 
different points of time; form 1 and 2 were sent to the participants via 
email, WhatsApp, Telegram app, Instagram. Doubts related to the 
questionnaires (if any) were claried via phone calls/text messages/ 
emails.

Components of form 1:
Individual demographic data (sociodemographic risk factors): 
age, gender, occupation, history (medical, surgical, present, past, 
personal, family), 

Pain history: onset, intensity, duration and location. Pain intensity 
measured via NPRS. 

Fear avoidance belief: measured using fear avoidance belief 
questionnaire (FABQ).

Disability:  measured using neck disability index (NDI). 

Level of physical activity: measured using International physical 
activity questionnaire (IPAQ). 

Components of form 2:
Work history: number of working hours/days, frequency of breaks, 
type of visual display unit used, shift rotation, years of working the 
current organization,
 
Workplace Ergonomics: estimated using Cornell Ergonomic 
Workstation Advisor by University of Cornell is designed to evaluate 
the ergonomics of a computer workstation. 

Job satisfaction: measured using Job content questionnaire. Designed 
to measure job satisfaction through six domains: skill discretion, job 
insecurity, decision authority, psychological demands, coworkers and 
supervisor support. 

Risk Factors were identied according to the scores of the outcome 
measure and exposures. The exposure and outcome measures were 
analyzed by calculating odds ratio.

STATISTICAL ANALYSIS:
The scores for neck pain intensity using NPRS were dichotomized so 
that participants could be appropriately allocated into the''No Pain'' 
(score of zero) or ''Pain'' (score >0) groups. Odds ratio was calculated 
to determine the risk factors associated with development of non-
specic neck pain for case and control groups. 

The upper and lower 95% CI is summarized. A p < 0.05 was accepted 
as statistically signicant. If OR>1, the exposure is associated with 
higher odds of outcome. If OR<1 the exposure is associated with lower 
odds of outcome. Tabulated description is used to summarize the 
results.

RESULTS:
Table 1. Demographic characteristics of participants in case and 
control group

Table 2. Association between Individual Risk factors and 
development of non-specific neck pain among office workers.

Graph 1. Association between Individual Risk factors and NSNP 
pain among office workers.

Table 3. Association between Physical Risk factors and development 
of non-specific neck pain among office workers.

Graph 2. Association between Physical Risk factors NSNP among 
office workers

Table 3. Association between Physical Risk factors and development 
of non-specific neck pain among office workers.

Table 4. Association between Psychosocial Risk factors and 
development of non-specific neck pain among office workers.
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Demographic 
data

Office workers with 
neck pain Mean (SD)

Office workers without 
neck pain Mean (SD)

Age (years) 28.14(2.59) 27.14(3.59)

Height (cm) 171(8.19) 169.4(9.05)

Weight (Kg) 70.2(14.06) 69.6(11.9)
2BMI (Kg/m ) 24.04(3.59) 24.8(3.66)

Gender n (%) 20(54.1) 24(64.8)

Male

Female 17(45.9) 13(35.2)

Risk Factors OR Upper 95% CI Lower 95% CI p

Gender (female) 0.7 0.959 0.148 0.04

Higher BMI 1.2 3.107 0.498 0.65

Older Age 4.7 18.968 1.212 0.02

Risk Factors OR Upper 95% CI Lower 95% CI p
Higher Level of Physical 

Activity
0.74 2.166 0.256 0.60

Poor Ergonomics 4.54 12.251 1.686 0.00

Higher Disability 9.53 28.782 3.161 0.00

Risk Factors OR Upper 95% CI Lower 95% CI p

Higher Level of Physical 
Activity

0.74 2.166 0.256 0.60

Poor Ergonomics 4.54 12.251 1.686 0.00

Higher Disability 9.53 28.782 3.161 0.00

Risk Factors OR Upper 95% CI Lower 95% CI p

Fear Avoidance Belief 0.04 1.10 0.00 0.30

Skill Discretion 0.76 2.10 0.28 0.62

Decision Authority 1.00 5.32 0.18 0.00

Psychological Demand 3.64 9.75 1.35 0.01

Job Insecurity 2.12 12.4 0.36 0.40

Coworker Support 0.08 0.71 0.01 0.02

Supervisor Support 0.37 1.59 0.08 0.18
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Graph 3. Association between Psychosocial Risk factors and NSNP 
among office workers.

Table 5. Association between Work-related Temporal Risk factors 
and development of non-specific neck pain among office workers.

Graph 4. Association between work-related temporal Risk factors 
and NSNP among office workers.

DISCUSSION:
The current study was conducted to nd the association between work-
related factors and non-specic neck pain among ofce workers. 
According to the ndings of the current study several potentially 
modiable individual and work-related factors were identied to be 
associated with the presence of self-reported neck pain in ofce 
workers.

Individual risk factors association with neck pain:
The individual risk factors evaluated in this study were BMI, age and 
gender. The association between higher BMI and non-specic neck 
pain development has shown a strong association in the current study 
supporting the ndings of the previously conducted study by (Mohanty 
PP et al, 2017). There is a considerable deterioration in strength, 
exibility and endurance of the muscles and increased loading in obese 
due to heavy weight on the joints. It is one of the most discussed links 
between higher BMI and pain. Greater BMI is associated with greater 
defective and degenerative changes in spine. Overloading of muscles 
due to sustained awkward posture at work, prolonged sitting for long 
hours without breaks in association with sedentary lifestyles 
contributes greatly to development of non-specic neck pain among 
ofce workers. 

The association between older age and non-specic neck pain 
development among ofce workers showed a strong association in the 
current study consistent with the ndings of the previous studies. 

Participants with older age are more prone to neck pain development as 
compared to their younger counterparts. According to the previously 
conducted studies, there is a loss of 20% of strength beginning at the 
age of 20 years however, this might differ according to each individual. 
Older individuals may perform same task as a younger individual but at 
a much lesser pace. The increase with age can be understood by 
increasing degeneration of the cervical spine with age.

There is a higher risk of developing MSDs in older age, as there is more 
time given to the condition to develop due to the number of working 
experiences. The musculoskeletal system weakens over time, resulting 
in decreased capacity, keeping this into consideration repetitive 
movements can cause more harm like use of mouse and keyboard and 
maintaining sustained posture. There is also a deterioration in vision 
with age. Older individuals become more vulnerable to workplace 
stress due to exaggerated emotions and reduced capacity for skill 
discretion. 

The ndings of the current study show a weak association between 
female gender and neck pain among ofce workers, contradicting the 
ndings of the previously conducted by (Chen X et al, 2018)

Physical risk factors associated with non-specific neck pain:
The physical risk factors examined in this study are workplace 
ergonomics, disability and level of physical activity. The work-related 
temporal risk factors being number of working hours, frequency of 
break during work and shift.

The current study shows a strong association between poor 
ergonomics and non-specic neck pain among ofce workers, 

 supporting the ndings of the previously conducted study by(Calik B 
et al, 2020)

There is a strong association found between poor ergonomics and non-
specic neck pain among ofce workers consistent with the ndings of 
the previously conducted studies. 

The level of physical activity has shown a signicant association in 
some of the previously conducted studies however, this study does not 
support the results of earlier studies.

Work-related temporal factors:
The number of working hours of 8 or more and frequency of breaks 
during work has shown to be associated with development of neck pain 
among ofce workers in the current study, consistent with the 

.previously conducted studies  Continuous standing or sitting while 
working is a common source of discomfort and fatigue. Long periods 
of work are usually accompanied by changing curvature of the spine, 
increased pressure on vertebral discs, ligaments, and muscles leading 
to development of non-specic neck pain over time.

The result of this study supports the results of the previously conducted 
study by (Jensen C, 2003), those working in the same organization for 
prolonged years have higher neck pain complaints. Studies suggest 
that due to lesser variation at work at the same organization for a 
greater number of years creates lack of interest and reduced focus 
resulting in psychological distress.

The current study shows a strong association between night shift and 
non-specic neck pain. The Institute for Work and Health (IWH) 
reports that there is strong evidence that night shifts are associated with 
increased risk of work-related musculoskeletal injuries. This is 
associated with fatigue and less supervisor and co-worker support 
during night shifts.

Frequent breaks at work allow a reduction in computer exposure and 
facilitate muscle relaxation. Sustained posture and repetitive work if 
continued without considerable breaks in between causes constant 
activation of the muscles of neck and shoulder and allows lesser 
recovery time. The current study shows a strong association between 
frequency of breaks and non-specic neck pain among ofce workers.

Psychosocial risk factors association with non-specific neck pain:
There has been a high risk of neck pain development in association 
with psychosocial risk factors at work in this study. However, the Job 
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Risk Factors OR Upper 95% 
CI

Lower 95% 
CI

p

More number of years 
working in same organization

1.43 3.79 0.54 0.65

Night Shift 3.26 9.31 1.14 0.02

More Work Experience 3.64 10.3 1.27 0.01

Prolonged working hours 4.46 15.4 1.29 0.01

Decreased break frequency 17.1 59.7 4.94 0.00
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content questionnaire consists of only six parameters associated with 
workplace psychosocial risks (skill discretion, job authority, 
psychological demands, job insecurity, coworker and supervisor 
support). 

The psychosocial factors at workplace causing pressure of time-based 
targets, workload, lack of decision making, monotony, poor 
development opportunities and lack of social support may lead to 
several physiological, psychological and behavioral responses. 
Behavioral responses to stress have shown to result in development of 
MSDs as it causes an increased physical and psychological exposure to 
risk factors. 

A common stress reaction observed is tensing muscles particularly of 
the upper limb, clenching of teeth or keeping a tightly closed st. This 
results in muscular asymmetry and formation of myofascial trigger 
points in. There is also a decrease in pain sensitivity due to extensive 
psychological demands at the workplace.

Out of these six parameters, three parameters (job authority, 
psychological demand and job insecurity) have been found to be 
signicantly associated factors whereas the other three parameters 
(skill discretion, coworkers and supervisor support) do not show 
signicant ndings. 

The ndings of this study are consistent with the results of the study 
conducted by (Yang H et al, 2017) However, there are contradicting 
ndings for coworker and supervisor support from a study conducted 
by (Ranasinghe P et al, 2011). This inconsistency in the results might 
be due to the use of different outcome measure scales used in the study.

The result of the current study shows weak association between fear 
avoidance belief (work might cause harm) and neck pain among ofce 
workers. However, fear avoidance belief has been shown to be a 
signicant risk factor in a study conducted by (Chen X et al,2018)

LIMITATIONS: 
The self-reporting of the data by participants may cause recall and 
responder bias.

The ergonomics related data was collected through online 
questionnaires and could not be observed or analyzed in ofce 
premises due to work from home scenario, this could compromise the 
accuracy of data.

CONCLUSION:
Work-related factors are associated with non-specic neck pain 
development among ofce workers. There has been a higher risk of 
development of disability among those complaining of neck pain. 

The results of the current study will be benecial to take preventive 
measures in the scope of biopsychosocial model of pain. Identication 
of several sociodemographic, physical and psychosocial risk factors 
developing non-specic neck pain among ofce workers will help the 
clinicians to work towards the holistic pain approach and hence, 
correction of the causative risk factor will help in elimination and 
worsening of acute pain. 

Identifying the specic risk factor causing neck pain will be helpful 
while designing treatment protocols focused on the exposure and its 
effect. This in turn can save recovery time and can result in better 
prognosis. Using a biopsychosocial approach of diagnosis provides the 
knowledge that is necessary to treat all factors contributing to pain 
instead of only identifying limited factors. Identication of work-
related factors causing neck pain among ofce workers using a holistic 
approach will help the clinicians identify the true cause of pain, making 
the diagnostic, prognostic and treatment approach to be more efcient 
and cost effective.
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Abbreviations:
1. NSNP: Non-specic neck pain
2. WMSD: Work-related Musculoskeletal Disorders
3. WNRP: Work-related neck pain
4. NPR: Numeric Pain Rating Scale
5. NDI: Neck Disability Index
6. JCQ: Job Content Questionnaire
7. IPAQ: International Physical Activity Questionnaire
8. BMI: Body Mass Index

9. OR: Odds Ratio
10. CI: Condence Interval
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