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Abstract:  In the past decade, there has been a rise in automation in every field of occupation. Occupational computer use has tremendously increased 
in each part of the World. This analysis was designed to investigate the effects of work postures on the musculoskeletal stresses experienced by 
computer tasks operators by computer aided designers and office staff working on computer in an engineering institution in India. 20 office staffs and 20 
CAD (computer aided design) designers were invited for the study. The Occupational Safety and Health Administration (OSHA) evaluation checklist and 
Rapid Upper Limb Assessment (RULA) tool was used to understand the health-related issues on the users and incorrect work postures adapted during 
computer usage. The survey results were analyzed and the results suggested that CAD designers had discomfort in the wrist, trunk and neck region 
whereas office staffs had discomfort in. This research suggested that the discomfort level of CAD designers working on computer is higher compared to 
the office staff. The suggestions to improve work postures while working on CAD software’s are also laid out in this paper. 
 
Index Terms: Computer Workstation, Ergonomics, RULA tool, Work Postures.   
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1. INTRODUCTION 
In the past decade, there has been a rise in automation in 
every field of occupation. Occupational computer use has 
tremendously increased in each part of the World. Computer 
professionals spend most of their day working on the 
computer, which leads to prolonged sitting for a long number 
of hours (almost 8-10 hours). Thus, working on the computer 
is sedentary. The computer user comes in contact with the 
entire computer workstation which comprises of the keyboard, 
mouse, monitor, chair, and the desk. Hence, the design and 
the placement of each component of the computer workstation 
play an essential role in providing comfort and improving the 
health of the users. Researchers have found that the incorrect 
usage of computers led to pain in the entire upper extremity of 
the body [1], [2], [3], [4]. To reduce the development of pain 
among computer users, researchers have studied various 
aspects of computer workstation ergonomics. The concept of 
total safety, health, and productivity were directly related to 
various factors like physical, physiological, postural, and 
environmental. The development of musculoskeletal disorders 
among IT professionals is due to the awkward posture adopted 
by them during work [3], [5]. Many studies are carried out 
among IT employees working in multinational companies. It was 
found that there are ergonomic trainings conducted to maintain 
good working postures while working on computer. Ergonomic 
information on the position the workstation to maintain neutral 
working postures is also provided. It was also observed that 
most of the IT employees working in multinational companies 
were provided with height adjustable chair, height adjustable 
armrest and wrist pad to adjust the position of their workstation 
ergonomically. However, in low scale companies, there is a lack 

of ergonomic training and good workstations. Hence, the main 
aim of this study was to investigate the effect of work postures 
on the musculoskeletal stresses experienced by computer tasks 
operators by computer aided designers and office staff working 
for more than 5 hours a day on computer. This study was also 
aimed to perform ergonomic interventions to improve the 
posture of the subjects. 
 
 
2. MATERIALS AND METHOD USED 
 
2.1 Review Stage 
40 male subjects were recruited (20 office staffs and 20 CAD 
designers). The inclusion criterion was that the subject should 
be working on the computer more than 5 hours a day. The 40 
subjects were divided into two groups. Group 1 constituted of 
20 subjects performing office documentation work and Group 
2 constituted of 20 CAD designers. The Occupational Safety 
and Health Administration (OSHA) evaluation checklist [6] was 
used to evaluate the computer workstations of the 40 subjects. 
The demographics of the subjects were also collected and 
documented RULA tool [7] was used to assess the work 
postures of the subjects in their respective workstations at 
work. With this tool, there is no requirement of specialized 
equipment to evaluate the working postures of a computer 
user. This tool analyses the posture of the neck, trunk, arms 
and legs. It is a coding system which generates a final score 
from 1 or 2 (acceptable posture), 3 or 4(further investigation, 
change may be needed), 5 or 6 (further investigation, change 
soon) to 7 (investigate and implement change). This final 
score indicates the level of intervention required to improve 
the posture adopted by the user and the physical loading on 
the user. 
 
3 EXPERIMENTAL PROCEDURE  
The 40 subjects were approached in their workplace and an 
appointment was taken to study their computer workstation 
and the work posture individually. The subjects were explained 
about the OSHA and the RULA checklist and the responses 
were recorded. The demographic details were also received 
from the subjects. After the RULA analysis was conducted and 
the total score was calculated, the workstations of the subjects 
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with RULA score less than 4 was studied. Appropriate 
ergonomic interventions were carried out for the respective 
workstations of the subjects having the RULA score less than 
4 to maintain neutral postures while working on a computer. 
After which, the RULA analysis was repeated again and the 
recorded. 
 
4 RESULTS AND ANALYSIS  
The demographic characteristics of the study population for 
office tasks and CAD designing task is given in Table 1. It can 
be noticed from Table 2 that for CAD designing task, the 
working on computer at a stretch and daily exposure on the 
home computer, is greater compared with the office tasks. 
Hence, it can be inferred that the users working on the CAD 
software’s spend more amount of continuous hours working on 
the computer. Hence, such users are under greater risk of pain 
and musculoskeletal disorders. 

 
TABLE 1 

DEMOGRAPHICS OF THE SUBJECTS RECRUITED FOR OFFICE TASK AND CAD 

DESIGNING TASK 
 

Variable 
Office Tasks (n = 

20) 
CAD designing 
Task (n = 20) 

Age (years) 

Mean 38.15 26.4 

±SD 09.03 07.05 

Height (cm) 

Mean 167.2 165 

±SD 7.48 6.18 

Weight (kgs) 

Mean 67.75 58.6 

±SD 10.5 8.98 

Total work experience (years) 

Mean 14.1 5 

±SD 7.58 7.38 

Computer Work/shift (hrs) 

Mean 6.975 6.8 

±SD 1.609797307 1.3 

Work on computer at stretch (min) 

Mean 32.57 43 

±SD 16.74 17.88 

Home Computer 
(%) 

60 80 

Daily exposure home PC (min) 

Mean 4.62 96 

±SD 7.12 68.41 

 
The existing discomfort or pain level in different body parts 
(neck, shoulder, chest, elbow, back, wrist, knee) was also 
measured for all the 40 subjects. Figure 1 shows the 
discomfort level in percentage for the computer workers 
performing office tasks and CAD designing. From Figure 1, it 
was understood that the shoulder, back and wrist had more 

pain while working on CAD software’s. This could be because 
of the excessive usage of the mouse. The results of the 
research done by Samani et al. [8] suggested that wrist flexors 
and extensors during computer mouse work caused shoulder 
pain. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The postural analysis was conducted using the RULA tool and 
the OSHA checklist on all the 40 subjects. The deficiencies 
observed in the workstation by the Group-1 and Group-2 is 
summarized in Table 2. The main deficiency observed was the 
lack of armrest supporting the forearms and this leads to pain 
in the shoulder, upper arm and wrist as confirmed by the study 
done by P. K. Nag [9]. After the RULA analysis on each 
subject, the individual scores of posture of upperarm, lower 
arm, wrist position, neck, trunk, leg were documented and 
studied. The final score was obtained for all the 40 subjects. It 
was found that in 50 % of the Group-1 subjects and 70 % of 
the group-2 subjects obtained a RULA score above 4. This 
indicated that for majority of the subjects further investigation 
is required and change in the posture or workstation is vital. 
Hence, the subjects with RULA score greater than 4, the 
following interventions were carried out as shown in Table 3. 
The RULA analysis was conducted again for the workstation in 
which ergonomic interventions were carried out. It was 
observed that the RULA score reduced for all the subjects 
after carrying out the ergonomic intervention. Some of the 
workstations of the subjects in the Group 1 are shown in 
Figure 2 (a) and Figure 2 (b). The workstation of the subjects 
in Group 2 is shown in Figure 3. 

 
TABLE 2 

DEFICIENCIES OBSERVED IN THE WORKSTATION FOR OFFICE TASK AND CAD 

DESIGNING TASK 
 

S.No Deficiencies observed in the workstation 

 Group 1 Group 2 

1 Seating   
 No lumbar support 

Edge of the seat hits the 
back of knee and legs. 
Normal plastic chairs 
are used without 
cushioning. 
No arm rests 

No lumbar support 
Forearms not supported 
Non-adjustable chair height 
Non-adjustable armrest 

2 Key board & Mouse 
 Wrist resting on sharp 

edges 
No wrist pad 

Wrist resting on sharp 
edges 
No wrist pad 

 

Fig. 1. Discomfort experienced in different body regions among 
office task computer workers and CAD designers. 
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Mouse not placed in-line 
with the keyboard 

3 Monitor 
 Height of the monitor 

not adjusted to maintain 
top of the screen at or 
below the eye level. 
Monitor very close to 
the eyes 
Glare is reflected on 
screen. 

Monitor placed close to the 
eyes during work 
 

4 Working Area 
 Insufficient clearance 

between the top of the 
thighs and keyboard 
platform. 
No sufficient clearance 
for legs and feet. 

Insufficient clearance 
between the top of the 
thighs and keyboard 
platform. 
 

5 Accessories  
 No document holder 

Usage of Telephone 
causes bending of neck 
and head 

- 

6 General  
 No micro-breaks taken Duration of continuous work 

stretches for more than 1 
hour 

 
TABLE 3 

ERGONOMIC INTERVENTIONS CARRIED OUT FOR OFFICE TASK AND CAD 

DESIGNING TASK 
 

S.No 
Ergonomic Interventions carried out in Group 1 and 

Group 2 

1 

Ergonomic training was given regarding the ergonomic 
principles for working on a computer workstation to 
maintain neutral posture to avoid the risk of pain. 
OSHA (1970) 

2 Document Holder was provided  

3 
Height adjustable chair with height adjustable arm rest 
was suggested 

4 Wrist pad was provided 

 
 
 
 
 
 
 
 
 

 
 

Fig. 2(a). Some of the existing workstation of office task computer workers 
 

 

Fig. 2(b). Some of the existing workstation of office task computer 
workers. 

 

 

Fig. 3. Existing workstation of CAD designers 
 

5 CONCLUSION  
The ergonomic evaluation of 40 subject’s workstation was 
successfully conducted. The workstations of the subjects with 
RULA score less than 4 were studied. Appropriate ergonomic 
interventions were carried out for the respective workstations 
of the subjects having the RULA score less than 4 to maintain 
neutral postures while working on a computer. After which, the 
RULA analysis was repeated again and the recorded. It was 
observed that the subjects working on CAD software’s were 
more prone to pain in the wrist, shoulder and back due to 
excessive usage of mouse.  
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