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INTRODUCTION

Cervical radiculopathy is a serious 

musculoskeletal condition marked by impairment 

of a cervical spinal nerve, roots, or both, generally 

due to compression or irritation of the 

compromised neural tissues1,2. The syndrome 

presents with a spectrum of signs, such as neck 

pain radiating to the arm, sensory loss, weakness 

of muscles, and decreased reflexes concordant 

with the compromised nerve root3. While disc 

herniation and foraminal stenosis from 

spondylosis constitute the primary 

pathophysiological mechanisms, the emergence 

of modern occupational risk factors has reshaped 

the epidemiological landscape of this condition4. 

 

The rapid digital transformation of Pakistan’s 

economy over the past decade has catalyzed 

substantial growth in the information technology 

sector, with the number of computer professionals 

increasing at an annual rate of approximately 

15%5. This new occupation has been 

accompanied by a significant increase in 
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ABSTRACT 
 

Background: The rise in computer-based occupations in Pakistan has led to more cases of cervical radiculopathy, yet local 

epidemiological data remain limited. This study aimed to determine the prevalence, clinical features, and risk factors of cervical 

radiculopathy among urban computer professionals and document physiotherapy management strategies. 

 

Methods: A cross-sectional study was conducted on 425 professionals (ages 22–50) working ≥30 hours weekly in IT companies 

and call centers in Karachi. Standardized clinical tests, including the Spurling test, Upper Limb Tension Test, and Neck Disability 

Index, were used for assessment. Workplace ergonomics, working hours, exercise habits, and management practices were 

evaluated via structured questionnaires. Data collection spanned September 2023 to February 2024. 

 

Results: Cervical radiculopathy prevalence was 18.6% (n=79), higher in those with >5 years of experience (27.3% vs. 12.8%, 

p<0.001). C6 and C7 were the most affected nerve roots (71.4%). Major risk factors included poor ergonomics (OR=3.4, 95% CI: 

2.1-5.5), prolonged uninterrupted work (OR=2.7, 95% CI: 1.8-4.1), and prior neck pain (OR=4.2, 95% CI: 2.6-6.8). Only 23.4% 

sought physiotherapy, while 62.7% relied on self-medication. Combined physiotherapy modalities showed more remarkable 

symptom improvement than single interventions (p<0.01). 

 

Conclusion: Cervical radiculopathy is a significant occupational health issue among Pakistani computer professionals, with 

modifiable risk factors. Workplace prevention programs and improved access to physiotherapy are essential for better 

management. 
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musculoskeletal disorders of work origin, 

especially involving the cervical spine6. Computer 

work involves long static postures, repetitive 

actions, and prolonged visual attention to 

screens—all contributing factors that place 

significant biomechanical loading on the cervical 

spine7,8. The consequent changes in cervical 

lordosis, intradiscal pressure increase, and 

paraspinal muscle fatigue set up an environment 

for nerve root compression and resultant 

radiculopathy9. 

 

The global literature has strongly correlated 

computer use with cervical spine disease. A 

systematic review by Côté et al.10 found jobs 

involving prolonged neck flexion to be strong 

predictors of cervical radiculopathy, with an 

attributable risk percentage of 28% in office 

workers. Waersted et al.11 also reported a dose-

response relationship between the duration of 

computer use and cervical radicular symptoms, 

with prevalence rates rising proportionally with 

weekly screen exposure. These observations are 

pertinent to Pakistan’s urban labour force, where 

occupational health regulatory systems are 

underdeveloped, and workplace ergonomics are 

often substandard compared to international 

norms12. 

 

Notwithstanding the escalating burden, there is a 

striking dearth of epidemiological evidence 

regarding cervical radiculopathy in Pakistan, and 

most clinicians have to depend on Western 

literature that might fail to capture the peculiar 

occupational environment as well as the 

healthcare landscape of the nation13. The limited 

local research has shown preliminary findings of 

high prevalence rates of neck pain in computer 

users in Pakistan14,15. However, these studies 

have generally used non-specific outcome 

measures without the diagnostic specificity 

necessary to detect true radiculopathy. This 

methodological shortcoming has left an evidence 

gap about the extent of cervical radiculopathy in 

this occupational group. 

 

The clinical and economic consequences of 

cervical radiculopathy transcend individual 

morbidity. Productive losses due to cervical spine 

pathology in Pakistan’s IT industry were estimated 

at $47 million in 2022, while indirect costs might 

be threefold higher than direct healthcare costs16. 

In addition, the disorder has a high impact on 

quality of life, with patients presenting with 

significant impairment in physical function, sleep 

quality, and psychological well-being17. When not 

appropriately treated, chronicity of the symptoms 

aggravates these impacts using neuroplastic 

modification and mechanisms of central 

sensitization18. 

 

The physiotherapeutic management of cervical 

radiculopathy has changed significantly in the last 

decade, shifting from passive modality-based 

interventions to multimodal interventions that 

include manual therapy, therapeutic exercise, and 

neuroscience education19. However, applying 

these evidence-based interventions seems 

inconsistent in Pakistan, with vast differences in 

treatment protocols and access to specialized 

care20. Knowledge of current management trends 

is critical to determine potential gaps between 

best practice and actual care delivery in the 

Pakistani healthcare environment. 

 

Furthermore, occupational preventive measures 

against cervical radiculopathy must be based on 

accurate information regarding modifiable risk 

factors unique to local workplaces. Although 

ergonomics guidelines from elsewhere in the 

world generalize recommendations, it is 

imperative to validate these in the context of 

Pakistan’s business environments by conducting 

local research21. The determination of 

occupational, demographic, and behavioural 

determinants of cervical radiculopathy would 

facilitate targeted preventive interventions that 

recognize resource limitations and organizational 

hierarchies familiar in Pakistan’s growing tech 

industry22. 

 

The intricate interaction between occupational 

demands, individual susceptibility, and access to 

healthcare highlights the necessity for thorough 

epidemiological studies on cervical radiculopathy 

among Pakistan’s computer professionals. Such 

an investigation should include prevalence 

measurement and in-depth characterization of 

clinical presentations, risk stratification, and 

assessment of prevailing management 

paradigms23. This holistic approach would form 

the basis for evidence-based occupational health 

policies and clinical guidelines specific to the 

needs of this emerging professional group. 

Thus, this study set out to explore the prevalence, 

clinical features, and related risk factors of 
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cervical radiculopathy in computer professionals 

in urban Pakistani environments. We also wanted 

to capture current physiotherapy management 

practices and their perceived effectiveness in this 

group. Through this, we strive to offer 

stakeholders—clinicians, employers, 

policymakers, as well as workers themselves—

actionable information to reduce the occupational 

health burden of cervical radiculopathy in 

Pakistan’s digital labour force. 

 

METHODOLOGY 

 
Study Design and Setting 

This cross-sectional study was conducted to 

assess cervical radiculopathy among computer 

professionals of Karachi. The survey was carried 

out between September 2023 and February 2024 

after seeking approval from the Institutional Ethics 

Review Board (Reference: IERB/2023/CR-078).  

 

The study was conducted per the Strengthening 

the Reporting of Observational Studies in 

Epidemiology (STROBE) guidelines24. 

 

Participants 

Eligible participants were full-time computer 

professionals between 22 and 50, employed at 

least 30 hours a week in information technology 

firms or call centres.  

 

We considered “computer professionals” to be 

those whose primary job responsibilities involved 

constantly using computers, such as software 

developers, programmers, data analysts, graphic 

designers, and call centre representatives. 

Exclusion factors included: (1) history of cervical 

spine surgery; (2) traumatic injury of the cervical 

spine within the last 12 months; (3) diagnosed 

inflammatory rheumatologic diseases involving 

the cervical spine; (4) congenital cervical spine 

anomalies; and (5) less than a year of computer-

based professional experience. 

 

Sampling and Recruitment 

Two-stage sampling was employed. Initially, 15 

firms were randomly chosen from an exhaustive 

list of registered call centres and IT companies 

through stratified random sampling to represent 

the three cities proportionately. Systematic 

random sampling was then used to enlist 

participants from staff lists in each chosen 

workplace. The sample size was determined with 

the cross-sectional study formula [n = Z²P(1-P)/d²] 

and assumptions based upon prior regional 

research (estimated prevalence=15%, confidence 

level=95%, precision=3.5%), which provided a 

minimum required sample of 394 participants. To 

accommodate a potential 10% non-response rate, 

we aimed for 435 individuals. 

 

Clinical Assessment 

Experienced physiotherapists made all the 

measurements with at least five years of 

musculoskeletal practice. The examiners were 

trained under standardized conditions for 

procedural consistency. The evaluation protocol 

for the clinical assessment was: 

 

1. Demographic and occupational history 

Standardized interviews collected information 

on age, sex, professional occupation, length 

of work experience, hours of daily computer 

use, break habits, and previous 

musculoskeletal symptoms. 

 

2. Physical examination 

A universal goniometer measured a cervical 

range of motion. The neurological exams 

involved manual muscle testing (C5-T1), 

sensory examination, and deep tendon reflex 

testing. Provocative tests consisted of: 

 

 Spurling’s Test: Simultaneous cervical 

extension, lateral flexion, and axial 

compression to replicate radicular 

symptoms 

 

 Upper Limb Tension Test (ULTT): 

Irritating the brachial plexus and cervical 

nerve roots through progressive upper 

extremity positioning. 

 

 Cervical distraction test: Assesses 

symptom relief during axial traction. 

 

3. Standardized outcome measures 

The Neck Disability Index (NDI), a 10-item 

validated questionnaire, was used. It 

measures function limitation (0-50 scale with 

more significant disability having higher 

scores)25. The Numeric Pain Rating Scale 

(NPRS) and a pain distribution body map 

were used to evaluate pain characteristics. 
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4. Ergonomic evaluation 

Workstation setups were assessed with the 

Rapid Office Strain Assessment (ROSA) tool, 

which provides cumulative risk scores for 

chair elements, monitor placement, telephone 

use, keyboard location, and mouse location26. 

 

Case Definition 

Cervical radiculopathy was operationally defined 

as having: (1) pain in the neck radiating to the 

upper limb according to a dermatomal distribution; 

(2) a minimum of one positive provocative test 

(Spurling’s or ULTT); and (3) related neurological 

signs (sensory changes, weakness of a motor 

component, or decreased reflexes) of the involved 

limb. This definition is consistent with diagnostic 

criteria for clinical practice guidelines developed 

by the North American Spine Society27.  

 

All of the suspected cases were then also verified 

by a consulting orthopaedic specialist or 

neurologist. 

 

Data Collection 

The collection of data took place through on-site 

visits to involved firms. The evaluation was done 

in specific private rooms to maintain 

confidentiality. Those identified to have cervical 

radiculopathy received further details on symptom 

onset, development, self-management, health 

care utilization, and treatment undertaken 

currently. Participants who reported receiving 

physiotherapy completed a questionnaire 

indicating treatment methods, frequency, 

duration, and perceived success. 

 

Ethical Considerations 

All participants provided written informed consent 

before they were enrolled. Upon assessment, 

participants with cervical radiculopathy or other 

notable findings were provided with suitable 

referrals to healthcare practitioners. Company 

management was only given anonymized 

aggregate results, with confidentiality controls 

strict enough to bar the release of individual health 

details. 

 

Statistical Analysis 

Statistical analysis was conducted with SPSS 

version 25.0 (IBM Corp., Armonk, NY). 

Descriptive statistics were used to describe the 

sample population and clinical presentation, and 

continuous variables were given as means ± 

standard deviations, while categorical variables 

were given as frequencies with percentages. 

Prevalence was computed using 95% confidence 

intervals. Bivariate comparisons with chi-square 

tests for categorical variables and independent t-

tests for continuous variables tested for significant 

association between putative risk factors and 

cervical radiculopathy. A multivariable logistic 

regression model included variables showing 

strong associations (p<0.1) in bivariate analysis to 

estimate adjusted odds ratios with 95% 

confidence intervals. A Secondary Analysis of 

Variance (ANOVA) compared outcomes across 

varied physiotherapy management strategies for 

the affected subgroup. All analyses used a 

statistical significance of p<0.05. 

 

RESULTS 

 
Participant Characteristics 

Out of 435 professionals invited, 425 (response 

rate: 97.7%) completed the survey. The sample 

included 267 males (62.8%) and 158 females 

(37.2%), with a mean age of 31.8±6.3 years. 

Respondents had a mean of 7.2±4.1 years of 

computer experience and 8.4±1.7 hours of 

computer use per day. The demographic and 

occupational features of the study population are 

listed in Table-1. 

 

Prevalence and Clinical Characteristics 

The total prevalence of cervical radiculopathy 

among the study sample was 18.6% (n=79, 95% 

CI: 15.1-22.6%). The disorder was significantly 

higher among those professionals who had 

worked on computers for over 5 years (27.3% vs. 

12.8%, p<0.001).  

 

The analysis based on gender indicated that it 

was higher among females than among males 

(23.4% vs. 15.7%, p=0.021). Of those affected, 

the most frequently implicated nerve roots were 

C6 (41.8%) and C7 (29.6%), followed by C5 

(16.5%) and C8 (12.1%). Symptoms were 

bilateral in 13.9% of the cases and unilateral in the 

other 86.1%.  
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The mean score for participants with cervical 

radiculopathy was 18.7 ± 7.4, which denotes 

moderate disability. Table-2 outlines the clinical 

features of the affected subgroup. 

 

Risk Factors 

Bivariate analysis identified several variables 

significantly associated with cervical 

radiculopathy. Subsequent multivariable logistic 

regression analysis retained six independent risk 

factors: poor workstation ergonomics (ROSA 

score >5), continuous work without breaks, pre-

existing neck pain, female gender, work 

experience exceeding 5 years, and daily 

computer use exceeding 8 hours. Table 3 

presents the adjusted odds ratios for these risk 

factors. 

 
Table-2 Clinical Characteristics of Participants with 

Cervical Radiculopathy (n=79) 

Characteristic n (%) or Mean±SD 

Affected nerve root  

C5 13 (16.5%) 

C6 33 (41.8%) 

C7 23 (29.6%) 

C8 10 (12.1%) 

Laterality  

Unilateral 68 (86.1%) 

Bilateral 11 (13.9%) 

Pain intensity (NPRS 0-10) 6.4 ± 1.8 

Symptom duration  

<3 months 17 (21.5%) 

3-12 months 42 (53.2%) 

>12 months 20 (25.3%) 

Neck Disability Index score 18.7±7.4 

Positive clinical tests  

Spurling's test 67 (84.8%) 

Upper Limb Tension Test 71 (89.9%) 

Cervical distraction test 59 (74.7%) 

Neurological findings  

Sensory changes 73 (92.4%) 

Motor weakness 46 (58.2%) 

Diminished reflexes 39 (49.4%) 

Table-1 Demographic and Occupational Characteristics 
of Study Participants (N=425) 

Characteristic n (%) or Mean±SD 

Age (years) 31.8 ± 6.3 

Gender  

Male 267 (62.8%) 

Female 158 (37.2%) 

City  

Karachi 181 (42.6%) 

Lahore 146 (34.4%) 

Islamabad 98 (23.0%) 

Professional role  

Software developer/programmer 157 (36.9%) 

Data analyst/database administrator 85 (20.0%) 

Call center representative 78 (18.4%) 

Graphic/web designer 62 (14.6%) 

IT support/system administrator 43 (10.1%) 

Work experience (years) 7.2±4.1 

Daily computer use (hours) 8.4±1.7 

Weekly working hours 46.3±5.8 

Breaks during work  

Regular (every 1-2 hours) 162 (38.1%) 

Irregular 194 (45.6%) 

Rare/none 69 (16.3%) 

Exercise habits  

Regular (≥3 times/week) 103 (24.2%) 

Occasional (1-2 times/week) 141 (33.2%) 

Rare/none 181 (42.6%) 

ROSA ergonomic score 4.6±1.8 
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Table-3 Risk Factors for Cervical Radiculopathy: 
Results of Multivariable Logistic Regression Analysis 

Risk Factor 
Adjusted 
OR (95% 

CI) 

p-
value 

Poor workstation ergonomics 
(ROSA score >5) 

3.4 (2.1-
5.5) 

<0.001 

Continuous work without breaks 
2.7 (1.8-

4.1) 
<0.001 

Pre-existing neck pain 
4.2 (2.6-

6.8) 
<0.001 

Female gender 
1.6 (1.1-

2.4) 
0.019 

Work experience  
>5 years 

2.1 (1.3-
3.4) 

0.002 

Daily computer use  
>8 hours 

1.9 (1.2-
3.0) 

0.007 

Regular exercise 
0.6 (0.4-

0.9) 
0.015 

 

Management Approaches 

Among cervical radiculopathy participants, just 

23.4% (n=18) had undertaken physiotherapy 

treatment, with the rest using self-medication with 

analgesics (62.7%, n=50) and a few no treatment 

at all (13.9%, n=11). For the subgroup that did 

receive physiotherapy, the treatment modality 

used was highly varied, with some receiving 

single modality and others multimodal 

interventions. ANOVA showed that combined 

treatments involving manual therapy and 

therapeutic exercise resulted in significantly 

higher improvement in pain scores and functional 

outcomes than single-modality interventions 

(p<0.01).  

 

Discussion 
This cross-sectional study demonstrates that 

cervical radiculopathy occurs in almost one out of 

every five computer professionals in urban 

Pakistan, and it is a serious occupational health 

issue with important implications for workforce 

productivity and quality of life. Our results concur 

with foreign research that has reported high 

prevalence rates of cervical spine disorders within 

similar professional groups25,26. However, the 

18.6% prevalence in the present study is higher 

than the commonly cited 8-12% in Western 

populations27. This difference may be attributed to 

the synergistic action of various factors specific to 

the Pakistani working environment, such as 

sparse ergonomic control, prolonged working 

hours, and poor awareness of preventive 

measures. 

The prevalence of C6 and C7 radiculopathy in our 

population aligns with biomechanical research, 

showing that these levels experience the most 

mechanical stress with prolonged forward head 

postures common to computer work28. The 

relative hypermobility of the lower cervical spine, 

along with the anatomical configuration of nerve 

roots at these levels, renders them susceptible to 

compression within the intervertebral foramen 

with prolonged neck flexion29. This 

optomechanical model accounts for the 

distribution of involved levels and the noted 

correlation between symptom severity and daily 

duration of computer use. 

 

Our risk factors analysis revealed several 

potentially modifiable determinants of cervical 

radiculopathy, with workstation ergonomics being 

the most significant variable. The considerable 

odds ratio of 3.4 with poor ergonomic scores 

highlights the paramount role of workplace design 

in cervical spine health. This result supports a 

study by Wahlström et al.30, who showed that 

ergonomic interventions in monitor height, 

keyboard placement, and chair adjustability 

substantially decreased cervical load and related 

symptoms in office workers. Applying the same 

ergonomic adjustments in Pakistani workplaces is 

an inexpensive preventive measure that 

employers and occupational health authorities 

should consider. 

 

The association between work-rest cycles and 

cervical radiculopathy underlines the 

physiological significance of periodic movement in 

tissue homeostasis. Sustained muscle activity 

with static postures impairs microcirculation, 

creating ischemic states, rapid fatigue, and poor 

nutrition to the intervertebral disc31. Constant 

interruptions involving cervical movement could 

prevent these by allowing fluid exchange, 

lowering continuous muscular tension, and 

transiently relieving neural compression. Our 

observation that uninterrupted work without 

breaks almost triples the risk of cervical 

radiculopathy offers strong support for adopting 

formal break protocols in computer-intensive work 

settings. 

 

The gender difference in the prevalence of 

cervical radiculopathy seen in this study warrants 

explanation in both physiological and sociocultural 

terms. Biomechanically, women generally have 
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more prominent cervical lordosis and varying 

muscle fibre composition than men, which may 

affect load distribution and resistance to fatigue32. 

Furthermore, anthropometric variation regularly 

leads to poor workstation ergonomics in female 

workers when equipment is set up for average 

male size. Socioculturally, Pakistani women often 

have significant domestic commitments to 

balance with professional ones, possibly 

constraining recuperation time and augmenting 

cumulative mechanical load. These multiple 

influences emphasize the necessity of gender-

sensitive workplace health approaches. 

 

Most troubling is our observation that despite 

severe functional impairment (mean NDI score: 

18.7), only 23.4% of those affected had received 

physiotherapy services. This gap in treatment is 

representative of overall patterns of healthcare 

utilization in Pakistan, where musculoskeletal 

disorders are frequently treated by self-

medication or left untreated until they have 

reached advanced stages of disability33. Barriers 

to proper care can encompass low awareness of 

the benefits of physiotherapy, financial limitations, 

workplace stigma towards health-seeking 

behavior, and geographical location of specialized 

services clustered in high-income urban areas. 

Overcoming these barriers requires multi-sectoral 

action involving healthcare professionals, 

employers, professional bodies, and policy actors. 

 

The noted superiority of multimodal physiotherapy 

methods is consistent with current evidence 

favoring integrated management of cervical 

radiculopathy. Manual therapy interventions 

targeting arthrogenic and myofascial contributors 

to nerve compression and specific exercise 

interventions to enhance neuromuscular control 

and tissue capacity target several 

pathophysiological mechanisms simultaneously. 

Nevertheless, our sample’s restricted use of these 

evidence-based treatments indicates possible 

practice gaps within the Pakistani physiotherapy 

community. Continuing education programs 

addressing up-to-date management of cervical 

radiculopathy may increase treatment efficacy 

and professional capability. 

 

From a preventive perspective, our findings offer 

valuable guidance for developing targeted 

occupational health programs. The identified risk 

factors collectively suggest a three-tiered 

preventive approach encompassing (1) 

environmental modifications through improved 

ergonomics, (2) behavioral interventions 

promoting regular breaks and exercise, and (3) 

educational initiatives enhancing awareness of 

early symptoms and management strategies. 

Such comprehensive prevention would address 

primary prevention (reducing incidence) and 

secondary prevention (early identification and 

management) within this high-risk professional 

group. 

 

Several limitations need to be noted when 

interpreting our findings. Cross-sectional design 

excludes conclusive causal inferences about 

associations found. While our clinical diagnostic 

criteria conform to standard guidelines, the gold 

standard of electrodiagnostic studies or imaging 

was not uniformly applied because of resource 

limitations. Our sampling design only considered 

formal corporate environments in large urban 

areas, possibly excluding generalizability to 

independent professionals or smaller cities. Still, 

our strict methodology, such as standardized 

clinical testing and multisite recruitment, ensures 

solid preliminary epidemiologic findings about this 

important occupational health issue. 

 

Future research should feature prospective 

longitudinal analyses to follow the natural history 

of cervical radiculopathy among professionals, 

trial and intervention evaluations on preventive 

treatment programs, and cost-effectiveness 

assessment of changes made in the work 

environment and earlier physiotherapy 

treatments. Descriptive studies clarifying barriers 

towards receiving healthcare would assist in 

initiating better access program implementations. 

Lastly, cervical radiculopathy is a common and 

significant occupational health disorder among 

computer professionals in urban Pakistan with far-

reaching consequences for individuals’ quality of 

life and workforce productivity. Employment 

ergonomics, work-rest cycles, and cumulative 

exposure present important modifiable risk 

factors, providing concrete targets for preventive 

intervention. The significant disparity between 

disease burden and corresponding care utilization 

calls for enhanced awareness, accessibility, and 

integration of evidence-based physiotherapy 

interventions within occupational health systems. 

With the growing digital economy in Pakistan, it 

becomes ever more critical to address this 
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emerging health issue through evidence-informed 

interventions to maintain a healthy and productive 

workforce. 
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