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INTRODUCTION 

Musculoskeletal disorders (MSDs) refers to an amalgam 

of inflammatory and degenerative conditions which 

affects muscles, tendons, ligaments, joints, peripheral 

nerves, and supporting blood vessels presenting with 

ache, pain, numbness or discomfort.
1-2 

According to 

European Agency for Safety and Health at Work, work-

related musculoskeletal disorders are impairments of 

bodily structures such as muscles, joints, tendons, 

ligaments, nerves, bones and localized blood circulation 

system, that are caused or aggravated primarily by work 

and by the effects of the immediate environment in which 

work is performed.
 3 

Musculoskeletal disorders affect all 

persons irrespective of age and sex, and are mostly 
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Background: Musculoskeletal disorders (MSDs) are among the most common health problems encountered in the 

workplace around the globe leading to disabling conditions there by reducing human performance and subsequently 

quality of life. The aim of this study was to determine the prevalence of MSDs and associated disabilities and also to 

identify the risk factors responsible for their occurrence among bank workers in Kancheepuram district, Tamil Nadu, 

India.   

Methods: Annual prevalence of MSD was determined through a cross sectional survey from a sample of 300 bank 

workers. A pre-validated questionnaire adopted from modified Nordic musculoskeletal questionnaire and 12 Item 

General Health Questionnaire was used to obtain information about participant’s demographic characteristics, job 

characteristics, psychosocial stress, musculoskeletal impairments and the resulting disability in different body regions. 

Data was obtained from the participant’s at their respective working places in Kancheepuram for a period of 1 month.  

Results: Annual prevalence of 33.8% was observed for the MSD, with a disability rate of 8.5%.The body region 

mostly affected was the lower back (51.8%) followed by the neck (48.2%), shoulder (40.2%) and upper back (39.6%). 

In terms of disability, the same pattern was noted with rates for the lower back, neck, shoulder and upper back being 

18.9%, 13.4%, 11.6% and 9.1% respectively. The risk factors identified as being responsible for MSD were job 

tenure, psychosocial stress, and female sex while those responsible for the disabilities were job tenure and 

psychosocial stress.  

Conclusion: Low prevalence of MSDs and associated disabilities was observed.  
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prevalent across a wide range of occupations. Available 

data has shown that musculoskeletal disorders accounted 

between 42% and 58% of all work-related illnesses and 

are the most frequent cause of all health-related absence 

from work. Thus, MSDs cause not only individual 

suffering but also pose a considerable financial cost to the 

individual, industry and society at large.
4
 

Advancement in technology especially the use of 

electronic data and appliances has affected both workers 

and their working environment. Modernization of offices 

has led to the inclusion of information technology devices 

in the place of work. More people are using visual 

display terminals such as computer and related 

equipments to complete their work. Computer usage has 

been linked to increased risk of musculoskeletal 

disorders.
5 

Electronic data are mainly displayed on visual 

display terminals, improper body posture and prolong 

sitting in front of these terminals can lead to many health 

hazards, including eye strain, muscle fatigue, and other 

musculoskeletal discomforts.
3,6 

Akrouf et al. reported that 

MSDs are the most common occupational health 

problems.
6 

Around 42.5% of workers in UK suffered 

from MSDs caused by or made worst by work in the year 

2013 and MSDs accounts for about 8.3 million working 

days lost in same year amounting to an average of 15.9 

days per case of MSD.
7 

In the United States, MSDs 

accounted for about 41.4% of all adult disabilities (41.2 

million) in the last two decades. Bao, Winkel and 

Shahnavaz
8 

reported a very high prevalence of MSD 

among workers in China especially in the low back, 

shoulder and neck region. MSDs contribute about 37% of 

disease burden globally, which might be attributed to 

occupational risk factors resulting in substantial 

disability.
6,9,10

 

A number of factors have been associated with the 

development of MSDs including awkward posture, 

inappropriate manual handling, heavy lifting, strenuous 

task, repetitive actions and psychological stress. 
[11]

 

Demographic variables, workload and psychosocial 

factors are also known to play important roles in the 

development of MSD.
8 

Bank workers in operations 

section are involved in long periods of static work, 

awkward posture, prolong sitting and repetitive computer 

activities. Thus, these tasks may predispose them to 

MSDs. Previous studies have reported high prevalence of 

MSDs among bank workers, with a prevalence ranging 

between 80% and 83.5%.
4,6 

 

Despite technological advancement and mechanical 

modification of working place, the incidence of MSDs is 

ever increasing, which has an adverse impact on the 

individual and the society. Little information on the 

prevalence of MSDs and associated disability is available 

in southern India.
12 

Many studies were conducted on 

prevalence of MSDs, but yet there is no single 

identifiable study done on prevalence of musculoskeletal 

disorders and associated disabilities among bank workers 

in, Tamil Nadu. This study investigated the prevalence of 

MSDs and associated disabilities among bank workers in 

Kancheepuram district, TamilNadu and also identified 

the risk factors responsible for MSDs and the resulting 

disabling conditions. The information provided by this 

study can be used to stress the need for primary 

prevention thereby promoting health in the banking 

industry. The aims of this study was (a) to find out the 

prevalence of MSDs and associated disabilities among 

bank workers (b) to investigate the relationship between 

job characteristics and MSDs (c) to investigate the 

relationship between psychosocial stress and MSDs and 

(d) to investigate the relationship between demographic 

characteristics and MSDs. 

METHODS 

A cross sectional analytical survey was conducted among 

bank workers in 17 different banks with their branches 

spread within Kancheepuram district, Tamil Nadu, 

Southern India. The study was approved by the ethical 

committee of college of physiotherapy, SRM University 

India. A sample of 300 individuals was used, which was 

pre-determined using the prevalence obtained from a 

pilot survey conducted to determine the feasibility of the 

study and establish the presumptive prevalence. 

Participants were recruited into the study purposively 

based on the following inclusion criteria; currently 

serving in a bank, working with operations section, using 

a visual display terminal, between 20 and 55 years, and 

having work in the bank for a minimum of 1 year. 

Pregnant women and individuals that were physically 

disabled as well as those with any underlying condition 

affecting the musculoskeletal system were not included. 

The procedure involved the distribution of self-

administered questionnaire to the individual participants 

across the 17 banks enlisted for the study. Consent of the 

participants and their respective working places were 

sought verbally and using a consent form to obtain 

written undertaken of the participants. A letter of 

introduction was also used to obtained formal permission 

from the managements of the respective banks.  

Questionnaire description and administration 

A pre-validated questionnaire adopted from modified 

Nordic Musculoskeletal Questionnaire and Goldberg 12 

Item General Health Questionnaire was used to obtain the 

required information from the participants. The 

questionnaire consists of three portions, the first part 

assesses individual’s demographic and job characteristics 

[(age, sex, height, weight, Body Mass Index (BMI)], 

level of activity, job tenure and amount of time spent at 

work per week), the second part assesses the annual and 

weekly prevalence of self-reported MSD in the following 

body regions; neck, shoulder, elbow, wrist, hand, upper 

back, lower back, hip, knee, and ankle as well as the 

associated disability incurred and the third part assesses 

psychosocial stress based on the GHQ12 score which is 

graded as normal, moderate and high psychosocial stress.  
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A total number of 300 questionnaires were distributed to 

the enlisted banks staff. The banks included City Union 

Bank, State Bank of India, State Bank of Hydrabad, State 

Bank of Travancore, Indian Bank, Axis Bank, Bank of 

Deni, Tamilnad Mercantile Bank, Canara Bank, Karur 

Vysya Bank, Bank of Andhra, Syndicate Bank, HFDC 

Bank, Indian Overseas Bank, UCO Bank, Bank of India, 

and State Bank of Mysore. Instructions on how to answer 

the questionnaire was adequately explained to the 

respective participants. Further instruction was contained 

in the questionnaire which included body chart describing 

the different body region so as to guide the respondents. 

Participants were also told to fill up the questionnaire 

properly and to answer all questions to their best of 

knowledge. Incomplete questionnaires were not included 

in the study. A response rate of 62.3% was observed out 

of which 54.6% were duly filled and therefore considered 

as final response from the study respondents.   

Statistical analysis 

Descriptive statistics of mean, standard deviations, 

percentages and frequencies were used to describe 

demographic characteristics, job characteristics and 

psychosocial stress. Pearson correlation coefficient was 

used to investigate the relationship between job 

characteristics and MSDs. Pearson Chi-square analysis 

and multiple linear regressions were used to determine 

the relationship between psychosocial stress, 

demographic characteristics and MSDs. All statistical 

analyses were performed on an IBM compatible 

microcomputer using the Statistical Package for Social 

Sciences (SPSS Windows version 20.0 Chicago IL., 

USA). Significance was set at α=0.05 level (two tailed).  

RESULTS 

This study revealed the physical characteristics of the 

participants which were shown in Table 1. The mean age 

was 33.6 ± 10.5 years, the mean height and weight were 

164.2 ± 9.8 cm and 67.2 ± 12.2 kg respectively. The 

mean BMI was 24.9 ± 4.1 kg/m
2
 and the mean hours 

spent per week was 50.3 ± 9.8. The proportion of males 

to females was 59.8% and 40.2% respectively. Also, 

29.35% were physically active while 70.7% were 

sedentary. The GHQ12 score proportions were 81.1%, 

13.4%, and 5.5% for normal, moderate and high 

psychosocial stress respectively. Finally, 18% have 

worked for a minimum of one year while 72% have 

worked for more than one year (2-36 years). Also, 33.8% 

of the participants reported to have suffered at least one 

MSD during the proceeding year, while 8.5% reported to 

have encountered disability as a result of MSD, this was 

shown in Figure 1. Regional prevalence of MSDs and 

associated disabilities were also shown in Figure 2. 

Lower back MSD and associated disability were the most 

prevalent conditions with a rate of 51.8% and 18.9% 

respectively, while ankle MSD and knee associated 

disability were the least prevalent conditions with a rate 

of 18.3% and 2.4% respectively. Female respondents 

reported suffering more from MSDs than their male 

counterparts while the reverse was the case regarding 

MSD associated disability this were shown in Figure 3. 

Table 1: Individual variables.  

Individual variables  

Characteristics Mean ± SD 

Age (years) 33.6 ± 10.5 

Height (cm) 164.2 ± 9.8 

Weight (kg) 67.2 ± 12.2 

BMI 24.9 ± 4.1 

Hours spent per week 50.3 ± 9.8 

Characteristics 
Percentage 

(%) 

Sex 

Male 59.8 

Female 40.2 

Life style 

Active 29.3 

Sedentary 70.7 

GHQ12 score 

Normal (0-15) 81.1 

Moderate (16-20) 13.4 

High (21-36) 5.5 

Job tenure 

One year (12 m) 18 

Above one year (˃12 m) 72 

 

Figure 1: Overall prevalence.  

 

Figure 2: Regional prevalence of musculoskeletal 

disorders and associated disabilities.  
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Figure 3: Gender differences in terms of prevalence of 

MSDs and resulting disabilities.  

There was a high and significant correlation between 

annual and weekly prevalence of MSDs (r = 0.896, P 

<0.01). Also, MSD was found to significant with 

associated disability (r = 0.384, P <0.01). There was a 

significant correlation between MSD and job tenure. But 

there was no significant correlation between the 

occurrence of MSD and hours spent per week at work 

(Table 2). 

Table 2: Relationship between job characteristics and 

MSD.  

Job characteristics MSD 

Job tenure                                       

r 0.220 

P value 0.005 

Hours spent per week   

r 0.75 

P value 0.342 

*Significant at P <0.05 

Results of multiple linear regression analysis indicated 

that the three predictors explained 34% of the variance 

(R
2
 = 0.114, F (14.567, 5.070) = 2.873, P <0.05. It was 

found that sex significantly predicted MSDs (β = 0.173, P 

<0.05), as did GHQ12 Score (β = 0.179, P <0.05) and job 

tenure (β = 0.382, P <0.05), while age (P >0.05), lifestyle 

(P >0.05), BMI (P >0.05) and hours spent per week (P 

>0.05) did not significantly predict MSDs (Table 3). 

GHQ12 score (P <0.05, β = 0.466) and job tenure (P 

<0.05, β = 0.021) were also shown to significantly predict 

MSD associated disability (R
2 

= 0.315, a = -1.6).  

Also, female gender was significantly associated with 

shoulder MSDs (P <0.05) than the male counterpart 

(Table 4).   

 Table 3: Relationship between MSD and risk factors.  

Predictor variable β coefficient P value 

Age -0.041 0.328 

Sex* 0.824 0.032* 

BMI 0.020 0.665 

Job tenure* 0.087 0.042* 

Hours spent per week 0.018 0.348 

GHQ12 Score* 0.770 0.025* 

Life style -0.043 0.915 

Constant (a) = 0.134 

Table 4: Relationship between shoulder MSD and sex. 

 
MSD P value 

No Yes 

0.012 Male [n (%)] 66 (67.3) 32 (32.7)  

Female [n (%)] 32 (48.5) 34 (51.5) 

*Significant at P <0.05 

DISCUSSION 

This study determined the prevalence of MSDs and 

associated disabilities among bank workers in 

Kancheepuram district. The reported annual prevalence 

of the MSD was 33.8% while that of the associated 

disability was 8.5%. These findings were in consistence 

but relatively higher than previously reported from 

another population study in southern India,
12 

but much 

lesser than findings of most scholars.
4,6,13-16 

The 

prevalence of regional MSDs was highest in the lower 

back for both the disorders and the associated disabilities, 

which was commonly reported in previous studies with 

higher prevalence.
4,10,17 

The regional MSD prevalence 

was lowest in the ankle but that of the associated 

disability in the knee which was contrary to the findings 

of Akrouf et al. and Abledu & Abledu.
4,6 

Females 

reported to have suffered most from the MSDs while 

their male counterpart suffered most of the associated 

disability.
6,16,17 

The commonest regional MSDs and 

associated disabilities were observed in the lower back, 

neck, shoulder, upper back, wrist and hand.
4,6,18 

Also 

annual prevalence was strongly correlated with the 

weekly prevalence of MSDs. This indicates either 

persistence of the MSD symptoms or recurrence of MSDs 

episode which might explain why the presence of 

associated disability as observed in some of the 

respondents. 

Job characteristics were found to correlate significantly 

with MSDs and associated disability, particularly job 

tenure,
1,4,6,19 

but there was no significant correlation 

between MSDs and the number of hours spent per week 

at work which contradicts the findings of Talwar et al.
20 

who reported gradual increase in MSD symptoms as the 

number of hours spent at work increases. Findings of this 

study implies that shorter or longer hours spent at work 
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did not influence the occurrence of MSDs but longer job 

tenure influence the occurrence of MSD in the studied 

population.  

Psychosocial stress was found to strongly correlate with 

MSD and associated disability, which might probably 

culminate to more occurrence of MSDs. Musculoskeletal 

disorders have been found to manifest in individuals with 

higher psychosocial stress as psychosomatic disorder, as 

well as in individuals with excessive job stress.
9
 

Demographic characteristics and psychosocial stress have 

been reported as predictive factors in the occurrence of 

MSDs and associated disabilities.
6,10 

It was found that 

sex, psychosocial stress, and job tenure were significant 

predictors of MSD, while psychosocial stress and job 

tenure were significant predictors of the resulting 

disability. In previous studies
1,4,6 

it was reported that sex, 

psychosocial stress, and job tenure were significant 

predictors of MSD whereas sedentary life style, and 

psychosocial stress were significant predictors of MSD 

associated disability. This study did not find age, BMI, 

life style, or hours spent per week significant in 

predicting the occurrence of MSDs and associated 

disabilities but, Souza et al.
21 

reported significant 

association between life style and MSDs.  

Findings of this study, suggested that sedentary or active 

lifestyle, age difference, variation in BMI, and longer or 

shorter amount of time spent at work did not determine 

the occurrence of musculoskeletal disorders or the 

resulting disabilities. Females were associated with 

shoulder MSDs unlike their male counterpart; also 

females were at more risk of developing MSDs which 

may leads to the occurrence of disability. This may be 

due to physiological, morphological or socio-cultural 

variations between male and female gender. 

Summarily, findings of this study revealed much lesser 

prevalence of MSD and associated disability (33.8% & 

8.5% respectively) compared to reports of most studies 

conducted in same or related population as reviewed in 

the literature.
4,6,14 

This lower prevalence may be 

attributed to socio-cultural factors, lesser job stress, or 

understated feedback.
22 

Job characteristics (job tenure) 

were associated with MSDs and the resulting disabilities 

likewise psychosocial stress. Also demographic 

characteristics (sex), job characteristic (job tenure) and 

psychosocial stress were significant predictors of MSDs; 

while job tenure and psychosocial stress were significant 

predictors of MSD associated disabilities. 

Limitations and recommendation 

This study was limited in certain context due to non-

randomization bias as well as its generalization due to 

fair response obtained from the participants. This might 

be due to poor cooperation from the participants 

recruited, work overload or insufficient time as explained 

by some respondents. Also, information was sought 

subjectively, ergonomic evaluation such as job analysis 

and job site analysis were also not performed.  

Future studies should involve larger sample size drawn 

through process of randomization to minimize bias and 

encourage generalization of findings, objective 

assessment of participants should be considered to 

minimize feedback bias and obtain accurate data. Further 

studies should also incorporate job analysis and job site 

analysis to identify and determine the exact ergonomic 

risk factors responsible for the occurrence of MSDs and 

the resulting disability.  

CONCLUSION 

Low prevalence of musculoskeletal disorders and 

associated disability was reported by bank workers in 

Kancheepuram district. Females suffered most of the 

disorders while males suffered most of the disabilities. 

The significant risk factors responsible for the occurrence 

of musculoskeletal disorders includes, longer job tenure, 

higher psychosocial stress and female sex while those 

leading to associated disabilities were longer job tenure 

and higher psychosocial stress.  
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