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Abstract
Musculoskeletal symptoms, visual fatigue and stress are the 
common health hazards among the computer users. The objective 
of this study is to compute the level of risk among the computer 
users using Rapid Upper Limb Assessment (RULA) method. 
Working postures are recorded with 10 participants having age 
range from 25 to 33. It is observed that more than 70% postures 
are harmful for prolonged use of computer and for not maintains 
any work-rest schedule. However ergonomics improvement may 
help to reduce the problems.
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Introduction
Increasing trend of the use of computers in schools, colleges, 
universities, offices and even at homes demands the critical 
investigations on Video Display Terminal (VDT). Visual and 
musculoskeletal symptoms are the common health problems 
among computer users, working for more than five years [1]. The 
risk factors are mainly related to awkward head, upper and lower 
arm postures, illumination of the working place, duration of work 
and frustration from repetitive computer work particularly data 
entry. Before 1990, a few persons are used computer for their works 
but the number has increased significantly during the last decade 
and the percentage of time using computer has also increased 
day by day [2-4]. Soft tissues of hands, arms, neck, shoulders etc 

are affected by upper limb musculoskeletal disorders. About 350 
million computers are in use over the globe at present [5]. The 
percentage of repetitive strain injuries to total injuries as reported 
to Occupational Safety and Health Administration has increased 
by 34% in twenty years [6-7]. Visual fatigue and eye strain are 
common among VDT workers [8-9]. However satisfaction with 
work types and load, carrier growth, demographic characteristics, 
personal habits and moods of a computer user affect the degree 
of discomfort. Working environment viz thermal stresses (heat/
cold), acoustic disturbances, relation with co-workers and 
time line of the job may also induce psychological discomfort. 
There are many suggestions regarding the work-rest schedule 
for field or laboratory workers for reducing the physiological 
and psychological disorders. Table 1 gives the summary sheet 
of different recommendations of work-rest schedules [10-14]. 
Visual demands for eye-hand coordination may differ in addition 
to muscular activity differences during computer works using 
mouse and keyboard. The Electromyography (EMG) records of 
arm muscles extensor carpi radialis, flexor carpi radialis, extensor 
digitorum and extensor carpi ulnaris during the clicking by mouse 
and key showed that the EMG gaps of different muscles differ from 
each other as reported by Laursen et al., [15]. The link between 
use of computer and musculoskeletal symptoms are reported in 
different epidemiologic studies [16-19]. A lack of knowledge still 
exists regarding the magnitude of risk factors for the computer 
users with different input devices. The aim of the paper is to assess 
the level of risk factor associated with daily uses of computer for 
a considerable time in relation to body postures.

Table 1: Work – Break Time Line
Continuous Work Rest Continuous Work Rest
40 minutes 5 minutes 60 minutes 4 breaks (3 minutes, 3 x 30 secs)
210 minutes 30 minutes 15 minutes 30 secs
60 minutes 10 minutes 15 minutes 1 minute
30 minutes 5 minutes

II. Methodology
Ten experienced computer users are selected for this study. The participants are all right handed and daily computer users with mean 
(standard deviation) age 28.1(±2.8) years, height 1.59(±0.09) m and BMI 24.63(±3.23). Working postures are analyzed using Rapid 
Upper Limb Assessment (RULA) method which was developed by McAtamney and Corlett [20] and then modified by Lueder [21]. 
According to this method scores are estimated from postures of different body parts. Neutral position is characterized by arms keeping 
straight download, elbows in 90º flexion, neck and trunk up to 10º flexion and legs/feet supported and balanced. The flow chart of 
score computation is given in Fig. 1. The RULA method of ergonomic evaluation results a risk score ranges from 1 to 7. The relation 
of risk score with action level is illustrated in Table 2. Action levels are computed for each posture for each participant.

Fig. 1: Flow Chart of Computing Risk Score for Computer Users



IJECT Vol. 4, IssuE spl - 1, Jan - MarCh 2013  ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g 144   InternatIonal Journal of electronIcs & communIcatIon technology

III. Analysis
Video recording of the working postures are taken continuously for 10 minutes. Fixed frame after each one minute are selected for 
computing the postures following the RULA method. Sample stick diagrams of the postures along with computed RULA score and 
action level are illustrated in Table 3. From the analysis it is observed that 14%, 23%, 34% and 39% postures are in the category of 
action level I, II, III and IV respectively. According to the survey among the participants, most of them use mouse frequently and do not 
follow any work-rest cycle. Table 4 summarized the Intervention effects on health as observed by different investigators [22 – 27].  

Table 2. RULA Score and Action Level
Risk Score Action Level Comments
1 - 2 I The posture is acceptable
3 - 4 II Further observation and modification may be required
5 - 6 III Both investigation and change are needed soon
7 IV Both investigation and change are needed immediately

IV. Conclusion
This study highlighted the risk factors of the computer users having age group (25 to 33) years for their working postures. The action 
levels are computed using a rapid tool RULA. The risks for postural problems are mainly due to their lack of awareness and bad 
habit of sitting. Moreover muscular activity increases with the mental demand during VDT work. The RULA tool can indicate only 
the critical postures causing musculoskeletal disorder in the long run. Awareness to correct posture, use of proper chair, work-rest 
schedule, average length of working period and environment may help to reduce the disorder. 

Table 3: Sample Working Postures and Associated Action Level

Stick diagram Score Risk
Level

Stick 
diagram Score Risk

Level
Stick 
diagram Score Risk

Level

6 III 5 III 7 IV

7 IV 7 IV 7 IV

7 IV 7 IV 7 IV

Table 4: Intervention Effects on Health
Change/Modification Effects on musculoskeletal disorder
Exercise No change of low back pain, shoulder fatigue and neck pain
Posture Positive change of  upper body pain but no impact on lower part
Monitor/ sitting No change on musculoskeletal pain
Monitor, sitting and posture Positive effect on total symptoms
Arm support Positive effect on neck  and shoulder pain
Mouse Positive effect on neck and hand pain but no change of headache
Key Board Either Positive or no effects are observed
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