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ABSTRACT 
 
Ergonomics and design have made the greatest relation in producing an artifact or creating a workplace. A computer 
table is widely used in classrooms in universities. However, the problems of the current computer table have been 
detected through the results of RULA analysis. In this project, a survey of the questionnaire was done and the 
anthropometric data have also been collected. The dimensions of the current computer table are then collected and 
the deficiencies of the current computer table have been focused on RULA analysis. A new structural design of the 
computer table has been designed, in order to meet the requirements of ergonomics. A product of the new design of 
ergonomics computer table is made and has been focused on RULA analysis to define the improvement between both 
tables. The paper showed a comparison between the current computer table and the new ergonomics computer table 
were analyzed. The improvement of the new ergonomics computer table was identified and reduced the injuries and 
disorders. A further investigation on better working posture when using a computer table is required, while further 
improvement for the product design of a new ergonomics computer table is needed, as well as the application of the 
ergonomics design aspect in our life. 
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INTRODUCTION 
 
Nowadays, computer usage plays an important 
role in our life, where numerous tasks can be 
carried out through its usage. Even the technology 
has been improved, the pc, particularly a desktop 
computer, which is also known as a personal 
computer that is only dedicated for normal use at 
just one place on a desk or table due to its size 
and power supply requirements. The most 
common configuration of a desktop computer has 
a central processing unit, motherboard, disk 
storage, a keyboard, and a mouse for input, 
whereas a computer monitor, speakers, and 
infrequently print outputs. The comfortable 
position during these activities is important, 
especially coupled with long hours of work to 
potentially avoid ergonomics risk factors or 
injuries. 
 
However, to pursue improvements in this 
technology, individuals usually disregard the 
conformity of the table, as long they can utilize 
the table to carry out their respective 
responsibilities. The uncomfortable of body 
posture that perpetually works in front of a 
computer and is desk-bound will result in the 
occurrence of Work-related Musculoskeletal 
Disorders (WMSDs) at the neck and upper limbs, 
such as carpal tunnel syndrome, tendonitis, 
thoracic outlet syndrome, and tension neck 
syndrome. From ergonomics knowledge, the 

ergonomics risk factors while using the new 
product or doing computer work can reduce its 
possibilities from injury. The analysis of the 
computer table will be taken by using 
anthropometric data, and the process of the new 
design of ergonomics computer table will then be 
proceed based on the result analysis in this 
research. This research is focused on the new 
design and development of ergonomics computer 
table based on anthropometry data of students. 
Those students that selected are frequent users, 
mainly students who usually use the computer 
Studio’s computer table. 
 
Ergonomics emphasize the human fit 
environment, minimize fatigue, and discomfort 
through product design and development.  
Ergonomics mostly applies in office furniture as 
the design needs to take interactions between the 
products and users into accountability1. With the 
definitions, we can summaries that Ergonomics is 
focused on the fulfillment of the workplace to 
make sure the environment is designed to be well-
organized, safe conducive. Effective work system 
design with ergonomics can implement a well-
balanced between end-task users and demands. 
This can enhance the performance of the workers, 
facililtae in carrying their tasks and 
responsibilities, introduce proper safety as well as 
well-being, in terms of mentality and physically. 
Abandonment of ergonomic principles 
applications causes discomfort, pain, and 
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inefficiency to users. The aim for the design of 
workplaces is to design for as many people as 
possible and to know the Ergonomic principles of 
posture and movement that is fundamental for 
the provision of a safe, healthy, and comfortable 
work environment. 
 
ERGONOMICS PRINCIPLE 
 
A few basic principles have developed from the 
ergonomics field for the past decades. These 
principles should be followed accordingly to 
ensure that the designed work is meant to be fit 
with the workers. The fundamental principles 
include aesthetics, ease to use, safety, comfort, 
productivity, and performance2. Aesthetics in 
terms of beauty are commonly related to 
appearance, colours, and shape. Ergonomics 
added this part for the market needs to offer jobs 
that fit the workers. Aesthetics values are 
typically related to tools used that associated 
with the job. 
 
Therefore, a workplace which is decorated 
dedicatedly reduces the workers’ stress level as 
they can fully emerge into the working condition 
physically and mentally. Ease to use is related 
between the working and tools equipment. 
Workers should be responsible for keeping all the 
tools within the range that able to reach within 
hand length. However, the aspect of ease of use 
must put into consideration for all tools to ensure 
they are accessible easily by any individual who 
requires it. 
 
Safety is the key factor, especially while 
performing a task. Safety consists of the working 
environment and tools used. It is vital to design 
spacious work areas for workers to ensure the jobs 
are accessible and done quickly. The working tools 
with safety measurements must be handled 
carefully. A comfortable atmosphere encourages 
workers to work better when performing a task. 
Moreover, a comfortable zone helps the workers 
to be stress-free, which can prevent ergonomics 
risk factors among them. With ergonomics, not 
only comfort and health can be affected both 
directly and indirectly, but also the quality and 
efficiently of the work being done3. Productivity 
is well associated with performance, as the 
performance is directly proportional to 
productivity. Workers’ performance lies within 
the working aspects include the ergonomics itself. 
 
Ergonomics are meant to enable workers to fit the 
job given based on their basic needs in order to 
ensure productivity and performance. From all 
the principles that have stated above, we can 
conclude that well performance job can be 
achieved by applying ergonomics principles into 
tasks. Some of the studies have shown that 
ergonomics principles are known to be effective 
in solving problems related to work injuries. 
 

ANTHROPOMETRY 
 
Anthropometry is the study of the physical and 
dimensional measurement of humans. A 
distinction has been made between applied 
anthropometry, sometimes referred as to 
engineering anthropometry, and the more 
academic anthropometry that is used in research 
in conjunction with other areas of human biology3. 
 
In addition, a further distinction is made within 
applied anthropometry, based on the techniques 
used to gather the raw data. They can also provide 
measures of surface area or volume, which are 
generally difficult to obtain with traditional 
instruments. Anthropometric design principle 
typically used for equipment or facilities that can 
be adjusted to fit a wider range of individuals4-5. 
The true design should have used the body 
dimensions for a combined male and female 
population. Anthropometry provides a scientific 
basis for analyzing and designing elements of the 
workplace so that they fit people of different 
sizes. 
 
Furthermore, the field of applied anthropometry 
relates basic measures of human size, strength, 
and bodily motion to very helpful design criteria 
used by designers interested in innovative and 
creative things that fit or otherwise better match 
the size or other aspect of the human body. The 
following ergonomics guidelines for sitting work6: 
(1) The person must be ready to reach the whole 
work area without stretching or twisting 
necessary.  
(2) The work table and chair ought to be designed 
in order that the work surface is relatively at the 
equivalent level as the elbows. Moreover, 
students ‘anthropometric measurements also 
additionally varied wide across completely 
different age groups, at intervals an equivalent 
age groups, and between genders and completely 
different cultures7-11. 
 
MUSCULOSKELETAL DISORDER (MSD) 
Both workspaces and designed tools have an 
important effect on body posture, mainly wrists, 
shoulders elbows and other body parts, which is 
related to pathological musculoskeletal changes. 
MSD happens due to repetitive works and heavy 
lifting, which may lead to fatigue and failure of 
body tissues. An unhealthy lifestyle that involves 
repetitive work and movement is the leading 
cause of MSD12. Our body parts will become 
fatigued if we are exposed to repetitive and 
tedious work daily. For example, a person might 
feel cramp, sore or pain in the neck, shoulder and 
waist area when doing computer work for an 
extended period. MSD cases have reported being 
raised each year, which means workers are more 
likely to expose to MSD, and it will lower works’ 
efficiency and productivity. Table 1 below shows 
the Outlines Occupational Risk Factors and 
Symptoms.
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TABLE 1.  Outlines occupational risk factors and symptoms 

 

Disorder Occupational risk factors Symptoms 

Tendonities/tenosynovitis Repetitive wrist motions 

Repetitive shoulder motions 

Sustained hyperextension of arms 

Prolonged load on shoulders 

Pain, weakness, swelling, 

burning sensation or dull 

ache over the affected 

area 

Epicondylitis (elbow 

tendonitis) 

Repeated or forceful rotation of the 

forearm and bending of the wrist at the 

same time 

Same symptoms as 

tendonitis 

Carpal tunnel syndrome Repetitive wrist motions Pain, numbness, tingling, 

burning sensations, 

wasting of muscles at the 

base of the thumb, dry 

palm 

DeQuervain’s disease Repetitive hand twisting and forceful 

gripping 

Pain, numbness, swelling 

of the hands 

Thiracic outlet syndrome Prolonged shoulder flexion  

Extending arms above shoulder height  

Carrying loads on the shoulder 

Pain, numbness swelling of 

the hands 

Tension neck syndrome Prolonged restricted posture Pain 

 
RAPID UPPER LIMB ASSESSMENT (RULA) 
 
Rapid Upper Limb Assessment (RULA) is a general 
analysis which designed for the work designed, to 
evaluate the exposure of individual workers to 
ergonomic risk factors associated with upper 
extremity MSD, RULA Assessment Tool was 
developed. The RULA ergonomic assessment tool 
considers biomechanical and postural load 
requirements of job tasks/demands on the neck, 
trunk and upper extremities. In RULA worksheet, 
the evaluator will assign a score for each of the 
following body regions: upper arm, lower arm, 
wrist, neck, trunk, and legs. RULA was designed 
for easy use without the need for an advanced 
degree in ergonomics or expensive equipment13-15. 
 
METHODOLOGY 
 
Figure 1 shows the research methodology for this 
research from the beginning until the research 
accomplishment. The flow chart simplifies the 
steps that will be taken the first step and continue 
with what will be performed for the next step 
until the final step to completing achieving this 
research.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1:  Research Methodology 



Malaysian Journal of Public Health Medicine 2020, Special Volume 1: 138-144  

PROCEDURES 
 
Firstly, taking the measurements of the current 
computer table in the computer Studio. After 
that, for the measuring processes, collect the 
anthropometric data from those students that 
selected are the frequent users, mainly students 
who usually use the computer Studio’s computer 
table. After those data are collected, both of the 
data will apply to CATIA software for analyzing 
process. For the measurement of the current 
computer table in computer Studio, the 
dimensions usually will be taken such as height, 
width, depth, and other parts of the dimensions 
that included in this current computer table 
design. The drawing needs to use along with the 
anthropometric data in analyzing process for 
defining the ergonomics concept of the computer 
table. There will be 100 students take as samples 
both males and females, for measuring the body 
dimensions. The dimensions are presents in a 
normal distribution, and finally, the statistical 
analysis has been done to get the population of 
students. When the current computer table’s 
dimensions and the anthropometric data are 
completely collected, the analyzing process will 
be using CATIA software. Lastly, the final process 
for this project is to design and develop a new 
ergonomics computer table. The idea of a new 
computer table is very important for every user’s 
in finding comfortably of the workplace while 
doing the computer job for a long period without 
having any ergonomics risk factor or injuries.  

The new design of the computer table and then 
will proceed with the steps the same as the 
current computer table to ensure that it follows 
the ergonomics prospect. 
 
RESULTS  
 
The anthropometric data of students have been 
taken and analyzed to get their percentile. The 
percentile will be used in design analysis to define 
ergonomics aspect for the current computer table 
in computer Studio. The anthropometric data 
were taken for 24 parts for human body 
dimension. The percentile taken was 5th 
percentile, 50th percentile, and 95th percentile. 
From the normal distribution, mean and standard 
deviation can be defined which is get from 
percentile of body dimension for students. 
 
From the anthropometric database collected, it 
will be used as guidance in designing a new 
concept of the ergonomics computer table. 50th 
percentile is the average of the database, will be 
used as an appropriate percentile.50th percentile 
is chosen as the main database for this project is 
because of there is different anthropometry of 
students who used the computer table which all 
of them will use the same computer table to do 
their work. Table 2 below shows the concept 
evaluation by using the Pugh method. 
 
 
 

TABLE 2.  Concept evaluation by using Pugh method 
  

Criteria Concept 

Table top can be adjusted 1 2 3 4 

Keyboard level can be adjusted + + + 

D
a
tu

m
 

Good Stability + + + 

Good appearance - - s 

Size - - + 

Durability + s s 

Leg rest + s + 

Ease to use - + + 

Comfortably + + + 

Σ + 5 5 7  

Σ -  4 2 0  

Σ s 1 3 3  
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Figure 3 below shows a manikin sit on a chair using 

the current computer table when using the 

computer. The manikin will be set by referring to 

the average anthropometric database. Figure 4 

and 5 below indicate the complete RULA analysis 

with the left-hand side and right-hand side for 

current computer table. Figure 6 below shows the 

manikin sitting on the chair using an ergonomics 

table. Figure 7 and 8 below show the complete 

RULA analysis same as sitting posture using an 

ergonomic table. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3:  Sitting posture using the current 
computer table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4:  RULA analysis for left hand side 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5:  RULA analysis for right hand side 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Sitting posture using the new  
ergonomics computer table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7:  RULA analysis for left hand side 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8:  RULA analysis for the right-hand  
Side 

 
DISCUSSION 

 
The final results for both sides of the new design 
of the ergonomics computer table (sitting and 
standing) have been improved. Most of the 
posture problems of the body part have been 
solved, and only for the muscle part, it is 
recommended that further investigations are 
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required to grasp a better comprehension and 
improvements can be made. 
 
Figure 9 and 10 below show the improvements of 
a computer table can make, involving a test on 
respondent A, while Figure 11 and 12 below show 
the improvements of a computer table that was 
tested on respondent B. The improvements can 
reduce the injuries or disorders of the users who 
work for a long time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 9: The sitting posture of Respondent A 

with the current computer table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10: The sitting posture of Respondent A 
using a new ergonomics computer table 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 11:  The standing posture of Respondent B 
using the current computer table 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 12:  The standing posture of Respondent B 
using the new ergonomics computer table 

 
CONCLUSIONS 

 
A new ergonomics computer table is designed and 
developed, as shown in figure 13 below. This 
project is definitely related to the application of 
ergonomics aspects in designing the new 
ergonomics computer table to fit the student; 
resulting in having a good, working posture, but at 
the same time, eliminating the risks of injuries 
and disorders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 13: Shows the design of the new 
ergonomics table. 
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