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ABSTRACT 

Objective: To identify ergonomic factors contributing to work-related musculoskeletal disorders (WRMSDs) amongst clerical 
staff of tertiary care hospitals at Rawalpindi. 
Study design: Analytical cross-sectional. 
Place and Duration of study: Pak Emirates Military Hospital, Combined Military Hospital, Rawalpindi, Pakistan, from Sept to 
Dec 2024.  
Methodology: The study was conducted on 217 clerical staff of both genders aged 30-50 years. A self-structured questionnaire, 
comprising three sections, was used. The first part comprised demographic information, the second part consisted of 
questions regarding various factors contributing to musculoskeletal discomfort, and the third part ascertained whether the 
pain was work-related. Workstation risk assessment was done by the Rapid Office Strain Assessment (ROSA) tool. Data was 
analyzed using SPSS version 26.00. The chi-square test and Pearson correlation were applied to find an association between 
the ROSA high-risk category and WRMSDs. 
Results: A workstation assessment was done, and 138(63.88%) workstations were at risk. The major areas of complaint were 
neck pain 72(33.33%) and back pain 67(31.01%). Years of service, number of breaks, and duration of breaks were significantly 
associated with WRMSDs. A significant association (p=0.001) was seen between the ROSA risk category and the development 
of WRMSDs. A weak positive correlation (R2=0.059) was found between the ROSA grand score and the WRMSD score. 
Lumbar/cervical support usage was found among 76(50.3%) of the clerical staff having WRMSDs. 
Conclusion: Most administrative clerical staff with poor ergonomic setups and high ROSA scores had significant 
musculoskeletal discomfort, particularly neck (34%) and back pain (27.5%). 
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INTRODUCTION 

The computer workstation is an integral part of 
clerical work. It is defined as a space designed for 
optimal ergonomics to accommodate a desktop 
computer along with its peripherals.1 Regular use of a 
computer workstation that is not well designed for the 
employees results in work-related musculoskeletal 
disorders (WRMSDs). WRMSDs are conditions that 
are significantly influenced by the working 
environment in their development, and where 
prolonged work duration contributes to the 
progression of symptoms.2 According to a report 
published by WHO in July 2022, approximately 1.71 
billion people have musculoskeletal conditions 
worldwide, and lower back pain is the main 
contributor to the overall burden of disease.3 

Ergonomics is defined by the Cambridge 
dictionary as the scientific study of people and their 

working conditions, especially done to improve 
effectiveness.4 Essentially, ergonomics facilitates the 
concept of "matching the task to the worker.5 
Ergonomics is relatively recent in Pakistan, yet to be 
widely acknowledged as an essential element in most 
businesses. The importance of ergonomics in 
addressing issues such as pain, numbness, tingling in 
the wrists, shoulders, back, and legs, as well as eye 
strain resulting from mechanical exposure of the 
upper limbs at work, is well established in the 
literature.6  

When it comes to computer use, several factors 
should be considered, including the duration of usage, 
total work hours, consecutive hours worked, job 
nature, type of computer, and its placement. Both 
physical and psychosocial aspects need to be assessed 
to improve effectiveness. Clerical staff organizing the 
workplace, adjusting seat height, maintaining proper 
posture, using armrests and backrests correctly, 
aligning wrists and elbows, and positioning on the 
keyboard help minimize WRMSDs. To counter the 
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effects of cervical and lumbar discomfort, different 
types, sizes, and shapes of neck and back support 
cushions are used.7  

This study assesses the understanding of 
ergonomic principles among clerical staff, who often 
lack formal education or training in the subject. The 
findings aim to guide future research and practical 
ergonomic interventions to enhance their occupational 
well-being. 

METHODOLOGY 

This Analytical cross-sectional study was carried 
out on the administrative clerical staff of two tertiary 
care hospitals, i.e., Pak Emirates Military Hospital and 
Combined Military Hospital Rawalpindi, from 
September 2024 to December 2024. Ethical permission 
for the study was taken from the ethical review board 
of the institute (ERC/ID/401), after which data 
collection was done till end of December 2024. A total 
of 217 administrative clerical staff were assessed for 
their existing workstations and questioned about 
work-related pain or discomfort, along with 
demographic details. The sample size was calculated 
by the OpenEpi sample size calculator, keeping the 
confidence level at 95%, margin of error at 6%, and 
prevalence of WRMSDs at 28.3%.8 Simple random 
sampling was used to collect the sample, ensuring 
everyone had an equal chance of being included. A 
complete list of eligible clerical staff was prepared, 
and random numbers were generated using a 
computer-based random number generator. Selected 
individuals were then approached for participation 
after obtaining informed consent. 

Inclusion Criteria: The study recruited permanent 
administrative clerical staff of both genders with a 5-
year minimum service and an age range from 30 to 50 
years.  

Exclusion Criteria: Clerical staff having multiple 
comorbidities or any surgery in the last year were 
excluded from the study.  

Informed consent was taken before the 
participants were included, and they were assured of 
the strict anonymity of their data. Participants were 
given a self-structured questionnaire regarding 
WRMSDs, followed by a workstation assessment done 
by an interviewer using the Rapid Office Strain 
Assessment tool (ROSA).9 The questionnaire was 
translated into Urdu as well and had three sections. In 
the first section, demographic details such as age, 
gender, institute, etc., were included.  

The second section included questions regarding 
various factors contributing to any musculoskeletal 
discomfort, such as service duration, working hours, 
number of breaks during work, duration of break 
during work, etc. All the questions were answered on 
a Likert scale with “1 as never”, “2 as sometimes”, and 
“3 as always”. The third section of the questionnaire 
was to ascertain whether the pain or discomfort 
experienced was work-related or not. The clerical staff 
were questioned about their work-related pain via a 
work-related musculoskeletal disorder (WRMSD) 
scale. With scores ranging from 0 to 15, it evaluated 
the pain on five different factors, including pain 
experienced while working, after duty hours, a week 
away from work, and the interference of pain with 
work and life outside work. Three variables were 
inverse scored, i.e., pain after the duty hours, pain a 
week away from shift, and interference outside work. 
The combined score of all five components was 
termed as global score of WRMSD. A WRMSD score of 
10 or higher signified that pain was work-related. A 
pilot study was conducted with 30 participants, and 
the scale was validated by subject specialists. 
Reliability analysis was performed in SPSS, yielding a 
Cronbach’s alpha of 0.804. 

Assessment of the existing workstations was 
done by the ROSA tool, a picture-based posture 
checklist to identify hazards associated with the use of 
computers in the workplace, and to ascertain the 
degree of change required to minimize the risk factors. 
The ROSA score sheet was subdivided into seat pan 
details, backrest, armrest, phone, monitor, keyboard, 
and mouse positions. The results of the chair 
subsection (including seat pan details, backrest, and 
armrest) and the peripherals subsection (including 
phone, keyboard, and mouse) were then matched on a 
ROSA scoresheet to obtain a ROSA grand score. The 
score ranged from 1 to 10. A score greater than 5 
indicated that the workplace was of higher risk, and 
measures for ergonomic improvement must be taken. 

The data was assessed for frequency, and 
percentages were calculated for categorical variables. 
The chi-square test was applied to find the association 
between the presence of work-related musculoskeletal 
disorders and various risk factors, while the Spearman 
correlation was applied between ROSA grand score 
and Work-related musculoskeletal disorders score. A 
p-value of less than 0.05 was regarded as statistically 
significant. 
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RESULTS 

The ages of 217 clerical staff ranged between 30 
and 50 years, with a mean age of 37.21±4.96 years. The 
association of demographic characteristics of clerical 
staff with ROSA Risk Category is shown in Table-I. 
After assessment by the ROSA tool, 138 (63.88%) out 
of 217 workstations were found to be at risk and 
needed ergonomic intervention. No significant 
association between demographic characteristics and 
ROSA risk category was found. Frequent areas of pain 
were neck pain 72(33.33%) and back pain 67(31.01%).  
The association of risk factors with work-related 
musculoskeletal pain is shown in Table-II. A 
significant association between years of service, 
number of breaks, duration of breaks, and work-
related musculoskeletal pain was found (p<0.001), 
(p=0.003), and (p<0.001), respectively. The association 
of ROSA risk category with Work-related 
musculoskeletal pain is shown in Table-III. 
Musculoskeletal pain was reported in 107(70.8%) out 
of 138 clerical staff of the ROSA high-risk 
workstations. A significant association (p=0.001) was 
seen between ROSA risk category and the 
development of work-related musculoskeletal pain. 
ROSA grand score was found to be significantly 
associated (p=0.001) with work-related 
musculoskeletal disorder score, showing a weak 
positive correlation (R2=0.059) as evident in Figure. 
The association between the use of cervical/lumbar 
support and work-related musculoskeletal pain is 
shown in Table-IV.  WRMSDs and the use of 
lumbar/cervical support were significantly associated 
(p<0.001) with 76 (50.3%) of the clerical staff having 
WRMSDs always using lumbar/cervical support. 
 

Table-I: Demographic Characteristics of Clerical Staff with Rapid Office 
Strain Assessment Tool Risk Category (n=217) 

     Parameters 

ROSA Category 

p-value 
Risk (n=138) No Risk (n=78) 

Gender 

0.798 Male 126(91.3%) 72(92.3%) 

Female 12(8.6%) 6(7.6%) 

Age 

0.831 
30 - 35 Years 58(42%) 36(46.1%) 

36-40 Years 45(32.6%) 23(29.4%) 

40-50 Years 35(25.3%) 19(24.3%) 

Area of Pain 

0.295 

No Pain 10(7.2%) 7(8.9%) 

Neck 47(34%) 25(32%) 

Back 38(27.5%) 29(37.1%) 

Arms 16(11.5%) 5(6.4%) 

Wrist 18(13%) 11(14.1%) 

Knees 9(6.5%) 1(1.2%) 

Job Title 
0.967 

LDC 104(75.3%) 59(75.6%) 

UDC 34 (24.6%) 19(24.3%)  
ROSA: Rapid Office Strain Assessment; LDC: Lower Degree Clerk; UDC: Upper Degree Clerk 

 
Figure: ROSA Grand Score and Work-related Musculoskeletal Disorder 
Score 

 

Table-II: Work-related musculoskeletal pain with risk factors (n=199) 

Parameters 

WMRSD 

p-value Present 
(n=151) 

Absent (n=48) 

Years of service 

<0.001 
> 5 Years 45 (29.8%) 29 (60.4%) 

> 10 Years 51 (33.7%) 12 (25%) 

> 15 Years 55 (36.4%) 7 (14.5%) 

Number of Breaks Between Work 

0.003 
None 55 (36.4%) 13 (27%) 

Once 67 (44.3%) 14 (29.1%) 

More than once 29 (19.2%) 21 (43.7%) 

Duration of breaks 

<0.001 
10-15 mins 77 (50.9%) 9 (18.7%) 

16-30 mins 66 (43.7%) 14 (29.1%) 

> 30 mins 8 (5.2%) 25 (52.08%) 

Main working position 

0.338 Sitting 139 (92.05%) 42 (87.5%) 

Sitting/standing 12 (7.9%) 06 (12.5%) 

Reaching away from Body During Work 

0.965 
Never 23 (15.2%) 7 (14.5%) 

Sometimes 120(79.4%) 38(79.1%) 

Always 8(5.2%) 3(6.25%) 

Handling Objects Above the head or near the floor 

0.779 
Never 105 (69.5%) 33 (68.7%) 

Sometimes 26 (17.2%) 10 (20.8%) 

Always 20 (13.2%) 5 (10.4%) 

WRMSD: Work Related Musculoskeletal Disorder 
 

Table-III: Rapid Office Strain Assessment Tool risk Category 
with Work related musculoskeletal pain (n=199) 

ROSA Category 
WRMSD 
(n=151) 
n (%) 

No WRMSD 
(n=48) 
n(%) 

p-value 

No Risk 44(29.1%) 27(56.25%) 
0.001 

Risk 107(70.8%) 21(43.75%) 

ROSA: Rapid Office Strain Assessment; WRMSD: Work Related 
Musculoskeletal Disorder 
 

Table-IV: Use of Cervical/Lumbar Support with work-Related 
Musculoskeletal Pain (n=199) 

Use of 
Cervical/Lumbar 
support 

WRMSD 
(n=151) 
n (%) 

No WRMSD 
(n=48) n(%) 

p-
value 

Never 26(17.2%) 41(85.4%) 

<0.001 Sometimes 49(32.4%) 6(12.5%) 

Always 76(50.3%) 1(2%) 

WRMSD: Work Related Musculoskeletal Disorder 
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DISCUSSION 

This study highlights the significant prevalence 
of work-related musculoskeletal disorders (WRMSDs) 
among administrative clerical staff in tertiary care 
hospitals, shedding light on the ergonomic and 
occupational factors contributing to these issues. The 
study demonstrates that ergonomic assessment using 
the Rapid Office Strain Assessment (ROSA) tool 
revealed majority of workstations were at risk for 
developing musculoskeletal disorders. This 
percentage of high-risk workstations emphasizes the 
importance of regular ergonomic assessments to 
identify and mitigate accordingly.10  

These findings of the study are consistent with 
the literature, which showed that 75 % and 66 % of the 
office workers had high-risk ROSA scores and 
immediate need for change in workstations.11 

Most of the participants reported neck and back 
pain, reflecting a high prevalence of musculoskeletal 
discomfort in these areas of the body. This observation 
is consistent with a study of Ehsani et al., where lower 
back pain was observed in the majority of the office 
workers, emphasizing the pervasive nature of these 
issues in occupational settings.12 Similarly, a study by 
Etana et al., has shown that neck pain is among the 
most common musculoskeletal disorders, with an age-
standardized prevalence of 27.0 per 1000 individuals.13 
These findings are similar to various studies 
conducted by Kasaw et al.14  

A significant association was found between 
musculoskeletal disorders and factors such as years of 
service, number of breaks, and duration of breaks. 
This relationship is supported by research conducted 
by Elashaer et al., where prolonged working hours 
without adequate breaks were associated with a 
higher prevalence of WRMSDs among bank staff.15 
Similarly, studies conducted by De-Barros et al., have 
identified inadequate rest breaks as major contributors 
to low back pain among office workers. These findings 
emphasize the importance of regular breaks and 
appropriate work schedules in reducing the risk of 
WRMSDs.16 

Musculoskeletal pain was observed in most of the 
participants whose ROSA scores indicated ergonomic 
risk. This correlation aligns with research by 
Beshararati et al., which highlights the ROSA tool’s 
efficacy in identifying ergonomic risk factors that 
contribute to musculoskeletal discomfort.17 
Additionally, a study by Cezar et al., has emphasized 
the importance of ergonomic assessment by ROSA in 

identifying and addressing workplace risks to mitigate 
musculoskeletal discomfort and improve overall 
employee health.18  

It was noted that half of the clerical staff 
experiencing musculoskeletal pain consistently used 
cervical or lumbar support. Similar results were 
obtained by a study conducted in Brazil by Gabrielle et 
al., which confirmed that the use of supportive 
devices, such as lumbar supports, was noted among 
those suffering from Musculoskeletal disorders.19 

The study signified that administrative clerical 
staff with suboptimal ergonomic setups and higher 
ROSA scores commonly report musculoskeletal 
discomfort, most often involving the neck and back. 
This study aimed to identify ergonomic factors 
associated with work-related musculoskeletal 
disorders (WRMSDs) among clerical staff in tertiary 
care hospitals. 

LIMITATIONS OF STUDY 

The analytical cross-sectional design limits the ability 
to infer causality between ergonomic risk factors and the 
prevalence of Work-Related Musculoskeletal Disorders 
(WRMSDs). A longitudinal study would be better suited to 
establish temporal and causal relationships. While the ROSA 
assessment was conducted by the researcher, subjective 
variability in scoring may have occurred despite efforts to 
standardize the evaluation process. Independent 
assessments or inter-rater reliability tests could provide 
more robust findings. The study is confined to clerical staff 
in tertiary care hospitals, which might limit the 
generalizability of findings to other administrative 
populations or non-healthcare sectors. The study primarily 
focused on current workstations, without considering the 
impact of changes in workstation setup or ergonomic 
interventions over time. 

CONCLUSION 

The study concludes that most administrative clerical 
staff with poor ergonomic setups and high ROSA scores 
experience significant musculoskeletal discomfort, 
particularly neck and back pain. While ergonomic risks and 
factors like years of service, break patterns, and workstation 
design were associated with musculoskeletal disorders. 
Likewise, the use of cervical and lumbar supports was 
prevalent among affected staff. However, additional factors 
such as physical activity, stress, and non-occupational 
influences, which were not included in this study, may also 
contribute to the prevalence of WRMSDs. 

Conflict of Interest: None. 

Funding Source: None.  

Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 



EErrggoonnoommiicc  AAsssseessssmmeenntt  aanndd  PPrreevvaalleennccee 

Pak Armed Forces Med J 2026; 76(SUPPL-6):S884 

FS & MAR: Data acquisition, data analysis, critical review, 
approval of the final version to be published. 

MFB EM: Study design, data interpretation, drafting the 
manuscript, critical review, approval of the final version to 
be published. 

AM: Conception, data acquisition, drafting the manuscript, 
approval of the final version to be published. 

Authors agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Asaolu AO, Itsekor V, et al.  Ergonomic computer workstation 
considerations for library staff. Int J Adv Lib Inf Sci 2014; 2(3): 
22-26. https://doi.org/10.14662/IJALIS2014.005 

2. Fatima S, Farooqi A, Fazal A, Zaheer R, Khalid Z, Rehman A, et 
al. Ergonomic Evaluation of Workstation of University 
Administrative Staff in Rawalpindi and Islamabad. Pak J Pub 
Health 2023; 13(2): 45-49. 
https://doi.org/10.32413/pjph.v13i2.1225 

3. Cieza A, Causey K, Kamenov K, Hanson SW, Chatterji S, Vos T, 
et al. Global estimates of the need for rehabilitation based on the 
Global Burden of Disease study 2019: a systematic analysis for 
the Global Burden of Disease Study 2019. The Lancet 2020; 
396(10267): 2006-2017. 
https://doi.org/10.1016/S0140-6736(20)32340-0 

4. Hossain MD, Aftab A, Al Imam MH, Mahmud I, Chowdhury 
IA, Kabir RI, et al. Prevalence of work-related musculoskeletal 
disorders (WMSDs) and ergonomic risk assessment among 
readymade garment workers of Bangladesh: A cross-sectional 
study. PLoS One 2018; 13(7): e0200122. 

5. Rashwan ZI, Sanad HM, Eweida RS, et al. Relationship of 
Computer Misuse-Related Body Pain with Awareness of 
Workstation Ergonomics during Digital Learning Era. J Dow 
Univ Health Sci 2024; 18(1): 3-10. 
https://doi.org/10.36570/jduhs.2024.1.2031 

6. Darivemula SB, Goswami K, Gupta SK, Salve H, Singh U, 
Goswami AK, et al. Work-related neck pain among desk job 
workers of tertiary care hospital in New Delhi, India: Burden 
and determinants. Indian J Community Med 2016; 41(1): 50-54. 
https://doi.org/10.4103/0970-0218.170967 

7. Haqi DN, Martiana T, Notobroto HB, Paskarini I, Alayyannur 
PA, Haidar MA, et al. Ergonomic Risk Analysis and Muscle 
Complaints of Office Workers in the Government Office, 
Surabaya City. Indian J Occup Environ Med 2023; 27(4): 347-350. 
https://doi.org/10.4103/ijoem.ijoem_284_22 

8. Poochada W, Chaiklieng S. Ergonomic risk assessment among 
call center workers. Procedia Manufacturing 2015; 3(1): 4613-
4620. https://doi.org/10.1016/j.promfg.2015.07.543 

9. Sonne M, Villalta DL, Andrews DM, et al. Development and 
evaluation of an office ergonomic risk checklist: ROSA–Rapid 
office strain assessment. Appl Ergon 2012; 43(1): 98-108. 
https://doi.org/10.1016/j.apergo.2011.03.008 

10. Mohammadipour F, Pourranjbar M, Naderi S, Rafie F, et al. 
Work-related musculoskeletal disorders in Iranian office 
workers: prevalence and risk factors. J Med Life 2018; 11(4): 328-
334. https://doi.org/10.25122/jml-2018-0054 

11. Kazeminasab S, Nejadghaderi SA, Amiri P, Pourfathi H, Araj-
Khodaei M, Sullman MJ, et al. Neck pain: global epidemiology, 
trends and risk factors. BMC Musculoskelet Disord 2022; 23: 1-
13. https://doi.org/10.1186/s12891-021-04957-4 

12. Ehsani F, Mosallanezhad Z, Vahedi G, et al. The prevalence, risk 
factors and consequences of neck pain in office employees. 
Middle East J Rehabil Health Stud 2017; 4(2): 1-8. 
https://doi.org/10.5812/mejrh.42031 

13. Etana G, Ayele M, Abdissa D, Gerbi A, et al. Prevalence of work-
related musculoskeletal disorders and associated factors among 
bank staff in Jimma city, Southwest Ethiopia, 2019: an 
institution-based cross-sectional study. J Pain Res 2021: 2071-
2082. https://doi.org/10.2147/JPR.S299680 

14. Kasaw Kibret A, Fisseha Gebremeskel B, Embaye Gezae K, 
Solomon Tsegay G, et al. Work‐Related Musculoskeletal 
Disorders and Associated Factors Among Bankers in Ethiopia, 
2018. Pain Res Manag 2020; 2020(1): 873-879. 
https://doi.org/10.1155/2020/8735169 

15. Elshaer N, et al. Prevalence and associated factors related to 
arm, neck, and shoulder complaints in a selected sample of 
computer office workers. J Egypt Public Health Assoc 2017; 
92(4): 203-211.  
https://doi.org/10.21608/EPX.2018.22041 

16. de Barros FC, Moriguchi CS, Chaves TC, Andrews DM, Sonne 
M, de Oliveira Sato T, et al. Usefulness of the Rapid Office Strain 
Assessment (ROSA) tool in detecting differences before and after 
an ergonomics intervention. BMC Musculoskelet Disord 2022; 
23(1): 526-532.  
https://doi.org/10.1186/s12891-022-05490-822 

17. Besharati A, Daneshmandi H, Zareh K, Fakherpour A, Zoaktafi 
M, et al. Work-related musculoskeletal problems and associated 
factors among office workers. Int J Occup Saf Ergonomics 2020; 
26(3): 632-638.  
https://doi.org/10.1080/10803548.2018.1501238 

18. Cezar-Vaz MR, Xavier DM, Bonow CA, Vaz JC, Cardoso LS, 
Sant’Anna CF, et al. Musculoskeletal pain in the neck and lower 
back regions among PHC workers: association between 
workload, mental disorders, and strategies to manage pain. 
Healthcare MDPI 2023; 11(3): 365-372. 
https://doi.org/10.3390/healthcare11030365 

19. Gonzalez GZ, da Silva T, Avanzi MA, Macedo GT, Alves SS, 
Indini LS, et al.  Low back pain prevalence in Sao Paulo, Brazil: 
A cross-sectional study. Braz J Phys Ther 2021; 25(6): 837-845. 
https://doi.org/10.1016/j.bjpt.2021.07.004 

 
 
 

 


