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ABSTRACT

Background: Neck pain is one of the most prevalent musculoskeletal complaints affecting the adult population, particularly
those engaged in sedentary occupations. With the rise in computer-based jobs, poor posture and prolonged sitting have emerged
as significant contributors to cervical discomfort. This study was designed to assess the prevalence and severity of neck pain
among employees working in software houses, offices, and other high-risk occupational environments in Bahawalpur, Pakistan.

Objective: To determine the prevalence and severity of neck pain among adult employees working in various occupational
settings in Bahawalpur.

Methods: A cross-sectional study was conducted over a duration of three months. A total of 192 participants were recruited
using a convenience sampling technique from occupations identified as high-risk, including software professionals, office staff,
healthcare workers, drivers, and factory workers. Data were collected through a structured questionnaire, and the intensity of
neck pain was evaluated using the Numeric Pain Rating Scale (NPRS), where participants rated their pain on a scale from 0 to
10. Data were analyzed using SPSS version 26, with findings presented in frequencies and percentages.

Results: Out of 192 participants, 147 (76.6%) were aged 21-30 years, and 45 (23.4%) were aged 31-40 years. The sample
included 124 (64.6%) males and 68 (35.4%) females. Overall, 131 participants (68.2%) reported experiencing neck pain. Among
them, 70 (36.5%) reported mild pain, 51 (26.6%) had moderate pain, and 10 (5.2%) experienced severe or worst pain. A total of
61 (31.8%) participants reported no pain.

Conclusion: There is a high prevalence of neck pain among employees working in sedentary occupations in Bahawalpur, with
mild pain being the most frequently reported. These findings underline the need for ergonomic awareness and preventive
strategies in workplace settings.

Keywords: Adult, Cross-Sectional Studies, Employees, Neck Pain, Occupational Health, Prevalence, Risk Factors.
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INTRODUCTION

Neck pain is a prevalent musculoskeletal complaint that frequently arises in the occipital region, extending towards the upper back and
anteriorly beneath the mandible. Its origins are often traced to the posterior and inferior part of the head, particularly around the nuchal
lines and down to the first thoracic vertebrae, manifesting as a dull, aching discomfort that can impair routine functioning (1).
Anatomically, the neck—or cervix, as referred to in Latin—is a transitional zone between the skull and torso, supported by the cervical
spine and surrounded by critical neurovascular structures. Despite its flexibility, the neck is particularly vulnerable to strain and injury
due to its wide range of motion (2). With the rapid evolution of technology and increasing dependence on electronic devices, the
prevalence of neck pain has seen a considerable rise, especially among individuals engaged in computer-intensive professions such as
software engineering, office work, and academic research. These individuals are often required to spend extended periods—frequently
exceeding four hours daily—in sedentary positions, which significantly increases their risk for developing postural syndromes and
musculoskeletal pain (3). Evidence suggests that workers who adopt non-ergonomic postures, particularly forward head and rounded
shoulder alignment, are prone to muscular overuse, resulting in mechanical strain, spasm, and associated symptoms such as paraesthesia
and dysphasia (4). Poorly designed workstations, prone device usage, and prolonged static postures contribute to abnormal spinal
alignment and postural fatigue. Over time, this leads to an imbalance in the neck and shoulder musculature, including hyperactivity of
the upper trapezius and weakness of stabilizing muscles such as the rhomboids and lower trapezius. These postural abnormalities, often
categorized under Upper Crossed Syndrome (UCS), are characterized by increased cervical lordosis, thoracic kyphosis, and scapular
winging, leading to compromised mechanical stability and referred pain patterns (5,6). The resulting degeneration and impingement of
neural structures can further exacerbate discomfort, affecting both quality of life and productivity (7).

Epidemiological data indicate a wide variation in the global prevalence of neck pain, with figures ranging between 16.7% and 75.1%,
and Asia reporting comparatively higher incidence rates (8). Gender also appears to play a contributory role, with females more likely
to experience higher musculoskeletal loads and susceptibility to postural strain. Moreover, prolonged sitting and repetitive movements
increase the mechanical demand on cervical structures, inducing inflammatory changes in the bursa and tendons, and potentially
contributing to conditions such as degenerative disc disease or cervical spondylosis (9). While acute neck pain may resolve within four
weeks, a significant proportion of individuals transition into moderate (4—12 weeks) or chronic (>12 weeks) phases without appropriate
ergonomic intervention and muscular rehabilitation (10). These chronic manifestations are particularly debilitating as they disrupt sleep,
limit physical activity, and reduce work performance. Consequently, understanding the underlying pathophysiology and contributing
occupational risk factors becomes critical for developing preventative strategies and therapeutic interventions. Given the increasing
burden of neck pain among individuals engaged in computer-based occupations, this study aims to investigate the prevalence and
contributing ergonomic risk factors of neck pain in software engineers, providing insights for targeted preventive and rehabilitative
measures.

METHODS

This cross-sectional observational study was conducted to evaluate the prevalence and risk factors of neck pain among individuals
employed in high-risk occupations in Bahawalpur, Pakistan. The study focused primarily on workers in sedentary professions, including
software engineers, office staff, healthcare professionals, drivers, and factory workers. Among the 14 software houses and workplaces
included in the study, each had an estimated workforce of approximately 27 employees. However, not all employees were included in
the sample. Instead, a total of 192 participants were selected using a convenience sampling technique, which is a non-probability method.
While this approach allowed for practical recruitment within limited resources and time, it is acknowledged that it may introduce
selection bias and limit generalizability of the findings. Inclusion criteria were defined as adults aged 20 to 50 years who had been
employed in their respective roles for at least six consecutive months and reported experiencing at least one episode of neck pain within
the past month. Participants with a history of spinal surgery, diagnosed systemic musculoskeletal or neurological disorders (such as
rheumatoid arthritis or cervical radiculopathy), or traumatic injuries to the cervical spine were excluded to reduce confounding factors
(3,4). Prior to data collection, all participants provided written informed consent, ensuring voluntary participation and confidentiality of
the data collected.
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A structured self-administered questionnaire was used for data collection. The questionnaire was designed to capture demographic
information, occupational background, duration of daily screen exposure, ergonomic work habits, frequency and pattern of neck pain
symptoms, and associated postural behaviors. To ensure content validity and clarity, the questionnaire was developed based on a review
of existing literature and was pretested in a pilot group not included in the final sample. Data were analyzed using the Statistical Package
for the Social Sciences (SPSS) version 26. Descriptive statistics, including means, frequencies, and percentages, were used to summarize
participant characteristics and symptom patterns. Results were presented in the form of tables and graphical illustrations for better
comprehension and visual interpretation. The study received approval from the relevant Institutional Review Board (IRB), adhering to
ethical standards outlined in the Declaration of Helsinki.

RESULTS

Out of the total 192 participants recruited from software houses, offices, and various work environments, the majority belonged to the
younger age group. Specifically, 147 participants (76.6%) were between 21 and 30 years of age, while the remaining 45 (23.4%) were
aged between 31 and 40 years. Regarding gender distribution, 124 participants (64.6%) were male, and 68 (35.4%) were female,
reflecting a male-dominant occupational representation in the selected work environments. In terms of professional experience, 127
individuals (66.1%) reported having 6 months to 4 years of job experience, followed by 35 (18.2%) with 4 to 7 years, and 30 (15.6%)
with 7 to 10 years of experience. Analysis of working hours revealed that 36 participants (18.8%) worked for 1 to 4 hours daily, 109
(56.8%) for 5 to 8 hours, and 47 (24.5%) for 9 to 12 hours per day. These findings suggest that a significant portion of the study
population was exposed to prolonged sitting and screen time—recognized risk factors for the development of neck pain. Pain intensity
was assessed using the Numeric Pain Rating Scale (NPRS). Among all respondents, 61 individuals (31.8%) reported no pain, whereas
70 (36.5%) experienced mild pain. Moderate pain was reported by 51 participants (26.6%), while 10 individuals (5.2%) experienced
severe to worst pain, indicating that nearly one-third of the sample population suffered from a degree of discomfort potentially affecting
occupational functionality.

Analysis of ergonomic and occupational factors revealed key associations relevant to the study objective. Participants who reported
using non-adjustable chairs showed a higher percentage of moderate to severe neck pain compared to those using adjustable seating.
Similarly, individuals working with monitors positioned either above or below eye level experienced greater severity of neck pain than
those whose screens were ergonomically aligned at eye level. Furthermore, participants with non-ergonomic workstation setups
demonstrated a greater likelihood of reporting higher pain scores, supporting the role of poor workplace ergonomics in contributing to
musculoskeletal discomfort. Correlation analysis indicated a weak positive relationship between pain severity and job experience (r =
0.102), suggesting that longer durations in the same occupational environment may lead to cumulative stress on cervical structures.
However, there was minimal correlation observed between working hours and pain severity (r = 0.010), and a slight negative correlation
between working hours and job experience (r = -0.061). These findings suggest that although job tenure may slightly influence the
intensity of neck pain, the duration of daily screen exposure alone may not be a strong standalone predictor without considering posture
and workstation ergonomics.

Table 1: Age

Variable Category Frequency Percent

Age 21-30 yrs 147 76.6
31-40 yrs 45 23.4
Total 192 100.0

Table 2: Gender

Variable Category Frequency Percent

Gender Males 124 64.6
Females 68 354
Total 192 100.0
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Table 3: Job Experience

Variable Category Frequency Percent

Job Experience 6months-4 yrs 127 66.1
4-7 yrs 35 18.2
7-10 yrs 30 15.6
Total 192 100.0

Table 4: Working Hours

Variable Category Frequency Percent

Working Hours 1-4 hr 36 18.8
5-8 hr 109 56.8
9-12 hr 47 24.5
Total 192 100.0

Table 5: Pain Scale

Variable Category Frequency Percent
NPRS 0 (No pain) 61 31.8
1-3 (Mild pain) 70 36.5
4-6 (Moderate pain) 51 26.6
7-10 (Worst pain) 10 5.2
Total 192 100.0

Table 6: Association Between Ergonomic Factors and Neck Pain Severity

0 01-Mar 04-Jun 07-Oct

No 29.703 37.624 29.703 2.97
Yes 39.56 39.56 19.78 1.099
Above 24 46 30 0
Below 44.444 30.556 25 0

Eye level 35.849 37.736 22.642 3.774
Ergonomic 29412 40 29.412 1.176
Non-ergonomic 38.318 37.383 21.495 2.804
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DISCUSSION

The findings of this study highlighted a considerable prevalence of neck pain among employees working in software houses, offices,
and various professional environments in Bahawalpur, with 68.2% of participants reporting pain of varying severity. Among these,
36.5% experienced mild pain, 26.6% moderate pain, and 5.2% the most severe category of pain, based on the Numeric Pain Rating
Scale (NPRS). These results underscore the growing musculoskeletal burden linked to prolonged computer use and sedentary
occupational postures. Compared to earlier research, the observed prevalence falls within the expected range, although there is some
variation likely influenced by differing methodologies, occupational settings, and geographic populations. Several previous studies
reported similar or slightly higher prevalence rates. For instance, studies investigating computer users and office professionals have
recorded neck pain prevalence rates of 64.6% to 72% (6,7,11,12). In contrast, a lower prevalence of 28% was reported in a population
of general computer users, suggesting that job nature, workload intensity, and ergonomic awareness play critical roles in symptom
development (13,14). One study identified mild and moderate pain prevalence among software developers as 44.38% and 55%,
respectively, aligning with the current study's findings that mild to moderate pain constituted the majority of complaints. Another
comparative report from a freelancing population noted even higher rates of moderate (38%) and severe (28%) neck pain, further
illustrating the occupational variability and individual susceptibility to musculoskeletal strain (15,16).

Interestingly, some disparities in reported severity highlight the multifactorial nature of neck pain. While one regional study observed a
higher percentage of moderate and severe neck pain (42.1% and 6.9%, respectively), the present research found a larger portion of
participants within the mild to moderate range, potentially suggesting the benefit of workplace health policies or intermittent activity
that may be protective against severe progression (17,18). Another comparative study, which identified a prevalence of 60%, emphasized
the impact of workstation ergonomics and body posture—an aspect also addressed in this study, revealing associations between poor
ergonomic habits and increased pain severity (19,20). The strength of the present study lies in its focus on a specific occupational group
within a defined geographical area, allowing for targeted recommendations. Additionally, the incorporation of ergonomic variables and
correlation analysis added depth to the interpretation of risk factors. However, several limitations were noted. The use of convenience
sampling may have introduced selection bias, limiting the generalizability of the findings beyond the study population. Furthermore, the
study relied on self-reported data, which may be affected by recall bias or subjective interpretation of pain severity. The absence of
stratification by job roles or assessment of physical activity levels may have further masked potential associations. Despite these
limitations, the study contributes valuable insights into the burden of work-related neck pain and reinforces the importance of ergonomic
interventions. Future research should consider employing longitudinal designs to assess the progression of neck pain over time and to
evaluate the effectiveness of specific preventive measures. Incorporating objective clinical assessments, ergonomic audits, and broader
sample diversity would also strengthen the external validity of findings and inform occupational health policy with greater precision.
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CONCLUSION

The study concluded that neck pain is a significant occupational health concern among software employees in Bahawalpur, with a
notably high occurrence of symptoms related to poor posture and prolonged screen exposure. Mild neck pain emerged as the most
commonly reported complaint, while severe cases were comparatively fewer. These findings emphasize the pressing need for ergonomic
awareness and preventive strategies in technology-driven workplaces. The study highlights the importance of incorporating posture-
corrective interventions and ergonomic workstation setups to reduce the burden of musculoskeletal disorders and enhance employee
well-being and productivity.
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