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| Abstract |

Purpose: The purpose of this study was to identify the causal relationship between workplace stress and working posture and
the development of work-related neck pain in office workers.

Methods: The study participants included 62 office workers who had not experienced neck pain in the previous 12 months.
A battery of measures to evaluate potential workplace risk factors in an office setting were conducted at baseline, and the 12-month
incidence of work-related neck pain was reported via monthly questionnaires. Survival analysis was used to evaluate the
longitudinal relationship between the workplace risk factors and the development of work-related neck pain.

Results: The incidence of work-related neck pain was 1.91 (95% CI: 1.06-3.45) per 100 person months. The incidence of neck
pain was predicted to be less likely to happen when workers had a more upright thorax posture during computer work (hazard
ratio, 0.94; 95% CI: 0.89-0.99). However, stress may deteriorate the preventative effects of other risk factors on neck pain and
showed a positive relationship with episodes of neck pain (hazard ratio, 1.37; 95% CI: 1.03-1.84).

Conclusion: Understanding the psychophysiological effects of neck pain may explain the development of neck pain in office
workers. Our interest in prevention plans and treatments should therefore involve a multifactorial pathology of neck pain in the

workplace.
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Table 1. Distribution of risk factors included in the survival analysis

Variables Index (n=58) SD / %

Age (years) 37.17 +9.98
Female (n/%) * 24 41.38%
BMI (kg*/m) * 22.62 +3.50
Drinking per week (by 1 standard drinking) 2.06 +0.81
Smoking (n/%) 17 29.31%
Hours of sitting during week days work and home (hr) 49.53 +13.32
Hours of work per week (hr) 41.79 +4.43
Hours of computer work per day (n/%)

Less than 6 hours per day 14 24.14%

More than 6 hours per day 44 75.86%
Hours of work prior to break (hr) 2.26 0.71
Physical activity (total MET)* 2018.00 +1756.84
Depression symptom (score/21) 3.19 +2.75
Anxiety symptom (score/21) 2.64 +2.57
Stress symptom (score/21) 5.18 +3.06
Computer screen levels (n/%)

Eye level 34 58.62%

Lower than eye level 18 31.03%

Higher than eye level 6 10.34%
Distance of keyboard from the edge of the table (cm) 3143 +10.19
Distance of mouse from the edge of the table (cm) 25.50 +9.31
Hard copy document positions (n/%)

Adjacent to body 41 70.69%

Far from body 17 29.31%
Height of desk from floor (cm) 73.37 +2.09
Neutral thorax posture time (%) 24.40 +23.81

MET: Metabolic equivalent minutes. Neutral thorax posture were defined as the angular range between 10° extension and

10° flexion.
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Fig. 1. Kaplan-Meier survival curves for the incidence of work-related neck pain during the
12 month follow-up. The Y-axis describes the percent of participants each month of
the follow-up period who did not report an episode of work-related neck pain.
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Table 2. Multivariate Cox Proportional Hazard models indicating the calculated Hazard Ratio and significant association

for risk factors and development of neck pain in office workers (n=58)
Risk factors Adjusted HR P 95% CI
Age (decades) 0.37 0.08 0.12 — 1.13
Female 232 0.41 0.32 — 16.88
BMI (kg/m2) 1.24 0.12 094 — 1.64
Neutral thorax posture (%) 0.94 0.05 0.89 — 0.99
Stress symptom (score) 1.37 0.03 1.03 — 1.84
Physical activity (total MET) 1.00 0.24 0.99 — 1.00
Hours of work per week (hr) 1.13 0.14 0.96 — 1.33
Hours of work prior to break (hr) 2.92 0.13 0.73 — 11.65
Keyboard located in front of and close to the body (yes/no) 0.91 0.07 0.83 — 1.01
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