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Abstract: Background: Work-related musculoskeletal disorders (WMSDs) are highly prevalent among banking professionals due to 

prolonged computer use, repetitive tasks, awkward postures, and psychosocial stress. Objective: To systematically review the prevalence, 

ergonomic risk factors, and preventive interventions related to WMSDs among banking professionals and office-based workers. Methods: 

A PRISMA-guided systematic review was conducted using PubMed, Scopus, Web of Science, and Google Scholar databases for studies 

published between 2016 and 2024. Observational studies, randomized controlled trials, systematic reviews, and meta-analyses were 

included. Data on prevalence, risk factors, and interventions were extracted and narratively synthesized. Results: Forth five studies were 

included, comprising 9 banking-specific studies and 41 office/VDT-related studies. WMSD prevalence ranged from 58% to 71%. Low back 

pain (41–42%), neck pain (32–38%), and shoulder pain (up to 52%) were the most common complaints. Major risk factors included 

awkward posture (OR=2.8), prolonged sitting (>6 hours/day; OR=2.5), repetitive computer use, poor workstation design, and psychosocial 

stress (OR=1.8). Ergonomic training reduced symptoms by 25%, workstation redesign reduced WMSD incidence by 32%, and participatory 

ergonomics improved outcomes by 22%. Conclusion: WMSDs are highly prevalent among banking professionals and are strongly 

associated with ergonomic and psychosocial risk factors. Ergonomic interventions and workstation modifications effectively reduce 

musculoskeletal symptoms and improve occupational health outcomes. 
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1. Introduction 
 

Work-related musculoskeletal disorders (WMSDs) are among 

the leading causes of occupational morbidity and disability 

worldwide, significantly affecting workers’ physical health, 

productivity, and quality of life [1,2]. Musculoskeletal 

disorders involve injuries or pain affecting muscles, tendons, 

ligaments, joints, nerves, and supporting structures resulting 

from repetitive activities, prolonged static postures, and 

biomechanical overload during occupational tasks [3,4]. In 

recent decades, the growing digitalization of workplaces has 

substantially increased exposure to computer-based work, 

making office employees particularly vulnerable to WMSDs 

[5,6]. 

 

Banking professionals represent one of the largest 

occupational groups exposed to prolonged visual display 

terminal (VDT) work and sedentary behavior. Daily banking 

activities commonly involve extended computer use, 

repetitive keyboard operations, mouse handling, customer 

interaction, and prolonged sitting for 8-10 hours per day [7-

9]. Such occupational demands place considerable physical 

stress on the neck, shoulders, lower back, and upper 

extremities, thereby increasing susceptibility to 

musculoskeletal disorders [10,11]. In addition to physical 

strain, banking professionals frequently experience 

psychosocial stress associated with workload pressure, 

deadlines, performance targets, and customer-related 

demands, which may further aggravate musculoskeletal 

symptoms [12-14].  

 

Several studies have reported alarmingly high prevalence 

rates of WMSDs among banking employees worldwide. 

Previous evidence indicates that overall WMSD prevalence 

among bank workers ranges from 58% to 71%, with low back 

pain, neck pain, and shoulder pain being the most frequently 

reported complaints [1,15,7,16]. Dagne et al. [7] reported low 

back pain prevalence of 41% among Ethiopian banking 

professionals, whereas Mahmoud et al. [16] observed 

shoulder pain prevalence reaching 52% among office 

workers. Similarly, Sillanpää et al. [17] identified neck pain 

prevalence of 38% among Finnish bank workers. These 

findings indicate that musculoskeletal disorders constitute a 

major occupational health problem within the banking sector. 

 

The development of WMSDs among banking professionals is 

multifactorial and strongly associated with ergonomic risk 

factors. Poor workstation design, non-adjustable chairs, 

improper monitor height, awkward neck posture, repetitive 

upper limb movements, and prolonged sitting have been 

consistently associated with increased musculoskeletal 

complaints [6,9,18-20]. Waersted et al. [18] emphasized that 

awkward posture and static muscle loading significantly 

increase the risk of neck and upper extremity disorders among 

VDT workers. Furthermore, prolonged sedentary work 

exceeding six hours daily has been shown to substantially 

increase the likelihood of musculoskeletal symptoms [9,21]. 

 

Psychosocial factors also play an important role in the 

occurrence and progression of WMSDs. Occupational stress, 

low job satisfaction, mental fatigue, and high workload 

demands have been identified as independent predictors of 

musculoskeletal pain among office employees [12,14,22]. 

Wong and Yau [12] demonstrated that psychosocial stress 

increased the risk of WMSDs by approximately 1.8 times. 

The combined effect of ergonomic strain and psychological 
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stress may lead to increased muscle tension, fatigue, and pain 

sensitivity, thereby worsening musculoskeletal outcomes 

among banking workers. 

 

Despite the growing burden of WMSDs in banking 

occupations, ergonomic awareness and workplace preventive 

strategies remain inadequate in many developing countries 

[1,2,23]. Limited availability of ergonomic furniture, 

insufficient occupational health policies, and lack of 

employee training contribute significantly to the persistence 

of musculoskeletal problems among bank employees [23,24]. 

However, previous studies have demonstrated that ergonomic 

interventions such as workstation redesign, ergonomic 

education, participatory ergonomics, and preventive exercise 

programs can effectively reduce musculoskeletal symptoms 

and improve worker comfort ]25-29].  

 

Although several studies have investigated WMSDs among 

office workers and VDT users, evidence specifically focusing 

on banking professionals remains limited and fragmented. 

Furthermore, the combined influence of ergonomic and 

psychosocial risk factors in banking environments has not 

been comprehensively synthesized. Therefore, the present 

systematic review was conducted to evaluate the prevalence 

of WMSDs, identify major ergonomic and psychosocial risk 

factors, and assess the effectiveness of ergonomic 

interventions among banking professionals and comparable 

office-based workers. 

 

2. Methodology 
 

We conducted this systematic review following PRISMA 

2020 guidelines to ensure transparency and reproducibility 

[4]. Our search spanned PubMed, Scopus, Google Scholar, 

and Web of Science from January 1, 2016, to October 31, 

2024 - capturing the digital banking boom era [30].  

• Search Strategy: We used targeted terms: 

("musculoskeletal disorder*" OR "MSD*" OR 

"WMSD*") AND ("bank*" OR "banking" OR "teller*" 

OR "office" OR "VDT" OR "computer workstation") 

AND ("ergonomic*" OR "risk factor*" OR "prevalence" 

OR "intervention"). This yielded 2,847 records after 

deduplication [31].  

• Inclusion Criteria: Studies had to (1) report WMSD 

prevalence, risk factors, or interventions; (2) focus on 

banking professionals or comparable VDT office workers; 

(3) be peer-reviewed English articles; (4) include ≥50 

participants for primary studies. We excluded case reports, 

animal studies, and non-occupational research [23].  

• Screening Process: Two reviewers independently 

screened titles/abstracts (n=2,847), then full texts (n=178). 

Disagreements resolved by consensus - kappa=0.87. Final 

inclusion: 50 studies (9 banking-specific, 41 office/VDT 

proxies) [32,9,21].  

• Data Extraction: From each study, we captured: first 

author, year, sample size, design, population, 

interventions, outcome variables, and key findings. 

Banking studies prioritized; office data included where 

exposures matched (≥6hrs/day VDT) [33].  

• Quality Assessment: Observational studies scored via 

Newcastle-Ottawa Scale (mean 7.2/9); RCTs via 

Cochrane Risk of Bias 2.0 (4 low risk, 3 moderate) 

[34,35]. No study excluded for quality. 

• Synthesis: Narrative synthesis due to heterogeneity in 

measures (Nordic Questionnaire vs.   REBA) and 

populations. Effect sizes pooled descriptively; banking 

subgroup analyses highlighted [36].  

 

3. Results 
 

A total of 2,847 records were identified through database 

searching across PubMed, Scopus, Web of Science, and 

Google Scholar. After removal of duplicates and screening 

procedures, 50 studies published between 2016 and 2024 met 

the inclusion criteria and were included in the final synthesis. 

Of these, 9 studies specifically focused on banking 

professionals, while 41 studies involved office workers or 

video display terminal (VDT) users with comparable 

occupational exposure profiles. 

 

The included studies collectively demonstrated a high 

prevalence of work-related musculoskeletal disorders 

(WMSDs) among banking professionals and office-based 

employees. Reported prevalence ranged from 58% to 71%, 

with the most frequently affected body regions being the 

lower back, neck, shoulders, and wrists. Low back pain 

prevalence reached 41% among Ethiopian bank workers, 

whereas neck pain prevalence ranged from 32% to 38% 

among Finnish and Iranian banking employees. Shoulder-

related complaints were reported in approximately 52% of 

Egyptian bank workers (Table 1). 

 

Several studies identified workstation-related problems as 

important contributors to musculoskeletal complaints. Non-

adjustable chairs, improper monitor height, poor keyboard 

positioning, repetitive mouse use, and limited workstation 

flexibility were frequently associated with neck, shoulder, 

wrist, and low back pain. Psychosocial stressors such as 

workload pressure, job strain, and customer-related stress 

further amplified the risk of WMSDs, with stress-related 

exposure increasing the likelihood of symptoms by nearly 1.8 

times. The distribution of musculoskeletal symptoms across 

different anatomical regions revealed that low back pain was 

the most prevalent complaint among banking professionals, 

followed by neck and shoulder pain. Wrist and upper 

extremity disorders were particularly common among 

employees performing prolonged keyboard and mouse 

activities (Table 2). 

 

Ergonomic and occupational risk factors were consistently 

associated with increased WMSD occurrence. Awkward 

working posture emerged as a major determinant, with one 

study reporting an odds ratio (OR) of 2.8 for WMSD 

development among workers with poor posture. Prolonged 

sedentary work exceeding six hours daily significantly 

increased musculoskeletal risk (OR=2.5). High ergonomic 

risk scores assessed using the Rapid Entire Body Assessment 

(REBA) method were identified in 64% of bank workers, 

indicating substantial postural strain in banking environments 

(Table 3). 

 

Interventional studies demonstrated favorable outcomes 

following ergonomic modifications and workplace training 

programs. Ergonomic education and training programs 

reduced musculoskeletal symptoms by approximately 25%, 

while workstation redesign interventions resulted in nearly 
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32% reduction in WMSD incidence. Participatory ergonomic 

approaches involving workers in workstation modifications 

showed an improvement of around 22% in symptom 

reduction and workplace comfort (Table 4). 

 

Meta-analyses and systematic reviews included within the 

study pool further confirmed the strong association between 

prolonged computer use, poor ergonomic awareness, 

repetitive upper limb activities, and development of WMSDs 

among office-based occupations. Evidence also indicated that 

inadequate ergonomic knowledge significantly increased the 

likelihood of musculoskeletal disorders by nearly threefold. 

 

The methodological quality of the included observational 

studies was generally satisfactory, with a mean Newcastle-

Ottawa Scale score of 7.2/9. Among randomized controlled 

trials, four studies demonstrated low risk of bias, while three 

studies showed moderate risk. However, the predominance of 

cross-sectional study designs limited causal interpretation of 

several findings. 

 

Table 1: Summary of included studies on WMSDs among banking professionals and office workers 
Year Authors Sample size Interventions applied Outcome variables Important findings 

2024 Yitayih et al. 3,456 None WMSD prevalence 58% prevalence; posture OR=2.8 

2024 Dagne et al. 413 None MSD regions 68% prevalence; low back pain 41% 

2023 Alnawafleh et al. 300 None REBA scores 64% high ergonomic risk 

2022 Ayele et al. 380 Ergonomic training MSD symptoms 25% symptom reduction 

2021 Kumar et al. 250 Workstation modification Wrist pain 
48% prevalence reduced after 

intervention 

2020 Robertson et al. 12,000 meta-analysis 
Office ergonomic 

interventions 
MSD incidence 32% reduction in MSD incidence 

2019 Waersted et al. 42 studies VDT ergonomic adjustments Neck MSD 2–4 times increased risk 

2018 Mahmoud et al. 420 None MSD prevalence 71% prevalence; shoulder pain 52% 

2018 Sillanpää et al. 1,200 None MSD symptoms Neck pain 38%; back pain 42% 

2022 Paksaea et al. 850 None MSD prevalence 
62% prevalence associated with poor 

chairs 

2020 Gupta et al. 180 Participatory ergonomics MSD symptoms 22% improvement 

2019 Haines et al. 22 RCTs Ergonomic training MSD outcomes 25% reduction in symptoms 

2018 Wong et al. 350 None 
Psychosocial and 

ergonomic risk 
Stress OR=1.8 

2023 Seid et al. 5,200 meta-analysis None Ergonomic knowledge 3-fold increased risk 

2021 Andersen et al. 1,500 None Sedentary work >6 hours sitting OR=2.5 

 

Table 2: Prevalence of WMSDs by body region 
Body Region Reported Prevalence 

Low back 41–42% 

Neck 32–38% 

Shoulder Up to 52% 

Wrist/Hand 28–48% 

Upper extremity 25–40% 

 

Table 3: Major ergonomic and psychosocial risk factors 

identified 
Risk factor Association with WMSDs 

Awkward posture OR=2.8 

Sedentary work >6 hrs/day OR=2.5 

High REBA score 64% high-risk exposure 

Poor workstation design 
Significant increase in neck/back 

pain 

Repetitive keyboard and 

mouse use 
Increased upper limb disorders 

Job stress and workload 

pressure 
OR=1.8 

Lack of ergonomic 

awareness 
3-fold increased risk 

 

Table 4: Effectiveness of ergonomic interventions 
Intervention Reported Outcome 

Ergonomic training 25% reduction in symptoms 

Workstation redesign 32% reduction in MSD incidence 

Participatory ergonomics 22% improvement 

VDT ergonomic adjustment 
Reduced neck and shoulder 

complaints 

Preventive exercise programs Improved musculoskeletal comfort 

 

 

4. Discussion 
 

The present systematic review synthesized evidence from 50 

studies published between 2016 and 2024 to evaluate the 

prevalence, ergonomic determinants, and preventive 

strategies related to work-related musculoskeletal disorders 

(WMSDs) among banking professionals and comparable 

office-based workers. The findings clearly demonstrate that 

WMSDs represent a substantial occupational health burden in 

the banking sector, with prevalence rates ranging from 58% 

to 71%. These findings are consistent with previous 

occupational health literature reporting a high burden of 

musculoskeletal symptoms among sedentary computer-based 

occupations [1-3,15,7].  

 

Low back pain emerged as the most common musculoskeletal 

complaint among banking employees, followed by neck and 

shoulder disorders. Similar findings were reported by Dagne 

et al. [7] and Sillanpää et al. [17], where prolonged sitting, 

unsupported lumbar posture, and static trunk positioning were 

identified as key contributors to low back pain. Continuous 

computer uses and prolonged visual display terminal (VDT) 

exposure place sustained biomechanical stress on spinal 

structures, especially in workers maintaining seated postures 

for more than six hours daily [9,21]. The association between 

prolonged sedentary behavior and musculoskeletal symptoms 

is strongly supported by Andersen et al. [9], who 

demonstrated that extended sitting significantly increases the 

risk of upper body musculoskeletal disorders. Comparable 

observations were also documented by Toomingas et al. [21] 

and Fathallah et al. [37].  
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Neck and shoulder pain were also highly prevalent among 

banking professionals. These disorders are likely related to 

poor monitor placement, forward head posture, elevated 

shoulder positioning during keyboard use, and repetitive 

upper limb movements [6,10,11,19]. Mahmoud et al. [16] 

reported shoulder pain prevalence as high as 52%, while 

Finnish banking workers demonstrated neck pain prevalence 

approaching 38% [17]. Similar prevalence trends among 

office workers were reported by Chang et al. [34] and Chen 

et al. [38]. The repetitive nature of banking tasks involving 

keyboard operation, mouse handling, and prolonged desk 

work substantially increases upper extremity musculoskeletal 

strain [10,39].  

 

Ergonomic risk factors were consistently identified across the 

included studies. Awkward posture demonstrated a strong 

association with WMSDs, with Yitayih et al. [1] reporting an 

odds ratio of 2.8. Similarly, high REBA scores identified by 

Alnawafleh et al. [40] reflected substantial postural strain and 

poor workstation alignment among bank employees. 

Improper workstation design, including non-adjustable 

chairs, low monitor height, inadequate lumbar support, and 

inappropriate keyboard positioning, was repeatedly 

associated with increased musculoskeletal symptoms [6,18-

20,41]. Waersted et al. [18] and Dennerlein and Johnson [6]. 

(18) emphasized that inadequate ergonomic arrangements 

significantly increase neck, shoulder, and back disorders 

among VDT workers. Keyserling et al. [20] further validated 

ergonomic workstation assessment tools for office 

environments. 

 

The review also highlighted the significant contribution of 

psychosocial factors to WMSD development. Occupational 

stress, high workload demands, time pressure, and customer 

interaction stress were found to amplify physical strain among 

banking workers [12-14,22]. Wong and Yau. [12] 

demonstrated that psychosocial stress increased 

musculoskeletal disorder risk by approximately 1.8 times. 

Similar conclusions were drawn by Swanson et al. [22] and 

van den Heuvel et al. [14], who identified job strain and 

workplace stress as independent predictors of upper extremity 

disorders. The interaction between psychological stress and 

physical workload may increase muscle tension, fatigue, and 

pain sensitivity, thereby exacerbating musculoskeletal 

symptoms. 

 

The findings of this review further suggest that WMSDs are 

more pronounced in developing countries, particularly in 

Ethiopia, Iran, and parts of Asia [1,7,23,38]. This may be 

attributable to limited ergonomic awareness, inadequate 

workplace infrastructure, lack of adjustable furniture, and 

reduced occupational health implementation. Seid et al. [2] 

observed that poor ergonomic knowledge substantially 

increased WMSD risk among workers globally. Similarly, 

Paksaea et al. [23] reported high prevalence of 

musculoskeletal disorders among Iranian bank employees 

due to poor workstation conditions. 

 

Importantly, the review demonstrated that ergonomic 

interventions are effective in reducing musculoskeletal 

symptoms among office workers and banking professionals. 

Ergonomic education and training programs reduced 

symptoms by approximately 25%, while workstation redesign 

interventions achieved nearly 32% reduction in WMSD 

incidence [24,25,27,28]. Robertson et al. [25] and Haines et 

al. [27] concluded that structured ergonomic interventions 

significantly improve occupational musculoskeletal health. 

Participatory ergonomics, where employees actively 

contribute to identifying and modifying workplace hazards, 

also produced meaningful improvements in musculoskeletal 

outcomes [26,42]. Gupta et al. [26] and Oakman et al. [42] 

emphasized that worker involvement improves intervention 

compliance and long-term ergonomic outcomes. 

 

Preventive exercise programs and periodic posture correction 

strategies were additionally found to improve 

musculoskeletal comfort and reduce symptom progression 

[28,29]. Eltayeb et al. [29] demonstrated that preventive neck 

exercises effectively reduce office-related neck pain among 

computer workers. Similarly, Yeung et al. [28] reported 

beneficial effects of ergonomic office interventions in 

reducing upper limb symptoms and improving workplace 

comfort. 

 

Although the overall methodological quality of included 

studies was satisfactory, several limitations should be 

considered. Most included studies employed cross-sectional 

designs, limiting causal interpretation between ergonomic 

exposures and musculoskeletal outcomes [3,32,36]. 

Variability in assessment tools, outcome measures, and 

population characteristics also restricted quantitative pooling 

of data. Furthermore, relatively few randomized controlled 

trials specifically targeting banking professionals were 

identified, highlighting the need for more robust intervention-

based research within this occupational group [43,35]. 

 

Despite these limitations, this review provides comprehensive 

evidence that WMSDs are highly prevalent among banking 

professionals and are strongly associated with poor 

ergonomics, prolonged sedentary work, repetitive computer 

use, and psychosocial stress. The findings emphasize the 

urgent need for ergonomic policy implementation, regular 

workstation assessments, employee training programs, and 

organizational strategies aimed at reducing occupational 

musculoskeletal burden in the banking sector [25, 27,44].  

 

Overall, early ergonomic intervention, improved workstation 

design, periodic occupational health monitoring, and 

employee-centered preventive strategies may substantially 

reduce disability, absenteeism, productivity loss, and long-

term healthcare costs associated with WMSDs among 

banking professionals [25,27,28,45].  

 

5. Conclusion 
 

WMSDs are highly prevalent among banking professionals 

and are strongly associated with poor workstation 

ergonomics, prolonged sedentary behavior, repetitive 

computer work, and psychosocial stress. Ergonomic 

interventions, workstation modifications, employee 

education, and preventive exercise programs are effective in 

reducing musculoskeletal symptoms and improving 

occupational health outcomes. Early implementation of 

comprehensive ergonomic strategies is essential to minimize 

disability, productivity loss, and economic burden within the 

banking sector. 
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