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AbstractAbstractAbstractAbstract 
Visual display terminals (VDTs) as one of the most important and useful equipment are used in offices and 
workplaces that may be created some health hazards, including work-related musculoskeletal disorders 
(WMSDs). The aims of this study were to (i) investigate the prevalence of WMSDs among Iranian bank tellers 
and (ii) to examine the demographic and work-related characteristics associated with that prevalence rate. In 
this cross-sectional study, 382 bank tellers who regularly working at VDTs stations were interviewed. The 
demographic, work characteristics and musculoskeletal disorders (MSDs) data were collected using specific 
questionnaire and standardized Nordic self-reporting Musculoskeletal Questionnaire. Hence, data analyses were 
carried out using IBM SPSS for Windows. As a result, 70.2% of participants reported the musculoskeletal 
problems within 12 past months in at least one of the body regions. The most prevalence was reported in the 
neck (37.4%) and low back (36.6%) regions, and the elbows (8.3%), and thighs (12.3%) were regions that 
reported with the least prevalence rate. Mean duration of daily VDT (DVDT) work in 268 subjects with 
musculoskeletal symptoms was 6.2 h (SD = ±2.2) and in other 114 subjects without symptoms, it was 5.5 h  
(SD = ± 2.3). There was a positive significant relationship between DVDT work hours with reported 
musculoskeletal problems (P = 0.005). In conclusion, WMSDs in bank tellers happened in high rate (70.2%) and 
the most complain reported in neck and low back regions. The most consistently identified risk factor was a 
duration of DVDT use and inadequate break times. 
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Introduction1    

Computers as one of the most important and 
useful visual displays are used in almost all offices 
and workplaces, and their use is growing.1 
Different sectors, including banks, government 
offices, private entities, autonomous institutions, 
etc. have computerized their data systems for 
easier and faster flow of information. Therefore, 
the increased use of computers in the modern 
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office setting has raised concern related to its 
potential health hazards. One of the most 
complaints in visual display terminals (VDTS) 
workers is work-related musculoskeletal disorders 
(WMSDs),2 which account for approximately one-
third of all work absenteeism.3,4 

In other words, the introduction of VDTs has 
changed the nature of work and so raised the 
prevalence of WMSDs among workers in offices; 
as some studies mentioned that the prevalence of 
WMSDs is closely associated with the VDT use.5 
Numerous cross-sectional studies of VDT users 
have reported a prevalence of 10-76.5% of 
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musculoskeletal symptoms in the neck/shoulder 
region among visual display units (VDU)  
users.6-10 Some previous studies evaluated the 
prevalence of musculoskeletal disorders (MSDs) 
among Iranian workers with VDT stations.11,12 
Mirmohammadi et al. reported that the 
prevalence of MSDs among VDT users in their 
study period of 12 months were 46.5%, 20.3%, 
5.1%, 12.4%, and 57.6% in neck, shoulder, elbow, 
wrist, and low back areas, respectively.11 

Bank working is one of the major occupations 
with the potential MSDs hazard.5 Repetitive 
tasks and awkward postures are known as work-
related ergonomic factors while age, gender and 
psychological characters are known as worker-
related risk factors of MSDs among these 
workers.13-17 However, there are some 
controversial discussions about the causes and 
extent of the problem as well as the work-related 
reasons and the hazards leading to the 
symptoms, especially at VDT workstations.18 
Furthermore, according to the results of several 
systematic reviews, there are limited evidence 
for an association between computer work and 
some of the studied MSDs.19 

Hence, the aims of this study were to (i) 
investigate the prevalence of work-related MSDs 
among Iranian bank tellers and compare the 
findings with other studies and (ii) to examine the 
demographic and work-related characteristics 
associated with the prevalence rate. 

Materials and Methods 

This cross-sectional survey was carried out 
during April 2010 to Jun 2012 in bank tellers in 
Sanandaj, Iran. Subjects included 382 tellers 
regularly working in the banks with VDTs. For 
participant’s selection, a list of all banks and 
their branches were taken from Provincial 
Headquarters of banks, and 76 banks were 
selected randomly, then from every branch 
offices, five participants were selected randomly. 
Inclusion criteria were included: ages between 20 
and 55 years, employed for at least 3 months or 
more in the current job (VDTS) and worked for at 

least 1 h/day for at least 5 days a week. 
The following participants were excluded 

because of not meeting the entrance criteria: 
those who were not tellers, shift workers, those 
with more than 13 days off in a month, who had 
an injury such as disorders caused by unwanted 
events (e.g., falling down, accidents, etc.) or 
illnesses like diabetes and finally those who were 
not willing to cooperate in the study. 

The study was explained for the employees 
and those willing to participate were enrolled, 
and their informed consent was obtained. The 
demographic information, Work characteristics 
such as VDT work experience and duration of 
daily work with VDTs were collected using 
specific questionnaires. MSDs data were 
gathered using standardized different studies, 
including Persian medium have approved the 
reliability and validity of the Nordic self-
reporting Musculoskeletal Questionnaire.20,21 
This questionnaire deals with the incidence of 
MSDs during the previous 7 days and recent 12 
months as well as their severity and body parts. 

After data collection, normality of data was 
tested by one-sample Kolmogorov-Smirnov. 
Normally distributed data were analyzed using 
Student’s independent t-tests. Non-normal 
distributed data were analyzed by chi-square 
and Mantel-Haenszel tests. The latest test was 
used to control the effect of confounding factors. 
All analyses were carried out using IBM SPSS 
Statistics for Windows (version 20.0, SPSS Inc., 
Chicago, IL, USA). 

Results and Discussion 

Of 400 subjects included in the study, 382 
completed the questionnaire with the high response 
rate of 95.5%, which suggested that the tellers were 
very interested in the subject and the validity and 
reliability of the questionnaire was approved. 

According to the results, 268 (70.2%) 
participants reported the musculoskeletal 
problems within 12 past months in at least one of 
the body regions. The final study group was 
comprised of 302 males (79.1%) and 80 females 
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Table 1. Association between some demographic characteristics and musculoskeletalproblems  
among Sanandaj bank tellers (n = 382) 

Variables 
Musculoskeletal problems 

Total (%) P 
Reported Not reported 

Gender     
Female 57 23 80 (20.9) 

0.400 
Male 211 91 302 (79.1) 
     

Age 
255 127 

382 0.700 
µ = 37.4 ± 6.8 µ = 37.1 ± 7.5 

     

Body mass index (BMI) 25.8 ± 3.0 25.4 ± 2.6 382 0.300 
     

Smoking     
Yes 29 19 48 (12.6) 

0.080 
No 239 95 334 (87.4) 
     

Duration of employment (year)     
> 5 78 43 121 (31.7) 

0.100 5-10 113 36 149 (39) 
10-20 77 35 112 (29.3) 
     

Working hours/day 8.4 ± 0.9 8.2 ± 1.0 382 0.080 
Daily VDT use (h) 6.2 ± 2.2 5.5 ± 2.3 382 0.005* 

* Statistically significant; VDT: Visual display terminal 
 

(20.9%) with mean ages of 38.5 ± 6.9 and 
32.6 ± 5.3 years, respectively. t-test analysis 
showed that there was no significant 
relationship between age and MSDs (P > 0.05). 

The most prevalence of work-related 
musculoskeletal symptoms reported in the neck 
[143 (37.4%)] and low back regions [140 (36.6%)]. 
This prevalence was not significant between males 
and females (P > 0.05). Furthermore, the results 
showed that the elbows and thighs were the 
regions with the least prevalence rate of 32 (8.3%) 
and 47 (12.3%), respectively. Table 1 demonstrates 
the association between some demographic 
variables and reported musculoskeletal problems 
in the Sanandaj bank tellers. 

Mean duration of daily VDT (DVDT) work in 
268 subjects with musculoskeletal symptoms was 
6.2 h (SD = ±2.2) and in other 114 subjects, 
without symptoms, it was 5.5 h (SD = 2.3). There 
was a positive significant relationship between 
daily VDT work hours with reported 
musculoskeletal problems (P = 0.005). Table 2 
presents the prevalence of WMSDS symptoms in 
the various body regions of the tellers during the 
last 12 months. As table 2 demonstrates, the most 
commonly affected regions among the tellers 

were neck (37.4%) and low back (36.6%). 
Prevalence at a low back region was related to 
marital status and working hours at home. 

 
Table 2. Musculoskeletal symptoms in various body 
regions during the 12 months before their including in 
the study (n = 382) 
Body regions Number (%) 
Neck 143 37.4 
Shoulders 123 31.0 
Elbows 32 8.3 
Wrists/hands 79 20.7 
Upper back 114 29.8 
Lower back 140 36.6 
Thighs 47 12.3 
Knees 99 25.9 
Legs/feet 55 14.4 

 

Work experience data demonstrated that 
59.7% of the participants worked for 10 years or 
more 10 or more in banking operations, and 
86.1% worked for 8 or more than hours per day. 
Furthermore, duration of DVDT use showed 
that 63.9% of respondents worked for 6 h or 
more, and 29.3% tellers worked for 8 h or more 
with VDTs. Approximately, 8.2% of subjects 
were having rest breaks of 5 min/h, which 
indicates that there are no reinforcement breaks 
in the actual workplace. 



 

 

 
 

http://jaehr.muk.ac.ir 
 

Daily VDT use and MSDs in bank tellers Giahi et al. 

4     J Adv Environ Health Res, Vol. 2, No. 1, Winter 2014 

Working in the bank, and any activity related 
to it is a stressful occupation. Several studies 
have been conducted in MSDs in office workers 
in Iran,11,12 but the assessment of these 
symptoms among bank tellers, which are 
important users of the visual display terminals, 
have not been examined, yet. The 95% of 
participation rate suggested that the tellers were 
very interested in the subject. According to the 
results of several systematic reviews, there is 
limited evidence for a relationship between 
computer work and MSDs.19 Based on our data, 
the prevalence of musculoskeletal problems was 
high in bank tellers. It was recognized that there 
are multiple stressors in bank workers such as; 
repetitive computer based tasks, awkward and 
continuous postures, insufficient break times 
and some other factors. 

According to the research, there was no 
significant relationship between age and 
musculoskeletal problems prevalence rates since 
all the subjects were relatively young tellers; the 
mean age was approximately 37 years old, and 
most of them were employees with <10 years’ 
experience (70.7%). Similarly, the prevalence of 
MSDs in all body regions between males and 
females was not significant (P > 0.05), except 
wrist/hand. The prevalence of MSDs in the 
recent organ was 26% and 23% in females and 
males, respectively. The relationship between the 
incidence and gender was significant (P = 0.03). 
In a similar study, carried out by Klussmann, et 
al., association between gender and having 
symptoms in hand/wrist or elbow/forearm was 
not significant; however, this relation about neck 
and shoulders was significant.18 

This study demonstrated that the association 
between MSDs prevalence and cigarette smoking 
was not significant (P = 0.08). This result was 
compatible with several previous studies in which 
sports and smoking habits had no significant 
effects on symptoms in anybody region.18 

Our study revealed that compared to other 
organs, the prevalence of symptoms in neck, lower 
back, and shoulders was higher during the 

previous year (37.4%, 36.6%, and 31.0%, 
respectively), which may be due to changes in the 
workstation during time. Initially, workstations 
were designed with ergonomic consideration, but 
the changes caused by the users make the stations 
non-ergonomic. For example, the monitor that is 
too lower than the eye level of the user is a risk 
factor for increased discomforts in the shoulders 
and the lower back.22 Furthermore, lack of 
adequate rest periods increases the problems.23,24 
This finding is similar to the Aydeniz and Gürsoy 
which conducted in Turkey. They compared 100 
bank workers with extensive computer use with 
65 office workers with < 2 h/day of computer use. 
They founded that the extensive computer users 
had more positive clinical tests for diagnoses in the 
shoulder-neck, as well as in the elbow and wrist.25 
Other related studies have shown increased risk in 
neck and shoulders caused by duration of 
awkward,18,26 static and fixed sedentary posture at 
work.27 

In this study, the duration of work at VDT 
stations for all body regions was recognized the 
most consistent risk factor (P = 0.005). We found 
that 63.9% and 29.3% of tellers worked for 6 and 
8 h/day with VDTs stations, respectively. This 
long uninterrupted exposure may cause the 
incidence problems arise. In another study, 2000 
clerical workers were studied, in Thailand. It 
was found that there is a significant correlation 
between daily work hours and MSDs in head 
and neck regions (P < 0.001).28 

In order to prevent MSDs in bank tellers or 
those with similar occupations that have to work 
continuously with VDT stations, we recommend 
the followings: (1) Having sufficient breaks, (2) 
respecting the housekeeping and avoiding the 
disarray, (3) redesigning workstations without 
consideration of ergonomic principals, and (4) 
using customer waiting systems for workload 
control. 

Conclusion 

WMSDs in bank tellers happened in high rate 
(70.2%) and the most complains were reported 
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in neck and low back regions. The most 
consistent risk factor recognized was the 
duration of DVDT use and inadequate break 
times. Regarding to the lack of research and its 
inconsistency, we suggested further studies to 
be implemented for demonstration of MSDs risk 
factors among bank tellers. 
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