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Abstract: - In order to prevent the computer-related health problems in computer users, OSHA has developed a 
computer workstation checklist. This checklist is divided into six parts, including working postures, seat, 
keyboard/mouse, monitor, work area, and accessories. It can be used to check the health issues of the computer 
work settings. The developed intelligent software in this study was based on the OSHA’s checklist. We added 
actual pictures to enhance readability. Besides, text modifications were made for fitting the culture in Taiwan. 
Finally, specific recommendations were designed to be automatically provided by interactive interface after 
finishing the diagnosing. This software not only helps people to check their computer work settings by 
themselves but also assists in improvement of the computer-related risk factors while using a computer. 
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1   Introduction 
Because of the development of computer 
technology, office workers can save the working 
time and increase the productivity by using 
computer. With the increase of computer usage, the 
complaints about musculoskeletal disorders have 
become more and more in the workplace. Fogleman 
and Brogmus [1] examined compensation data from 
1986 to 1993 and concluded that although computer 
mouse related claims represented a small proportion 
of claims for cumulative injuries to the upper 
extremities, the proportion increased rapidly over 
that period. Rizzo (1994) indicated that computer-
related cumulative trauma disorders (CTDs) was an 
important occupational hazard of the information 
age [2]. IOSH (Institute of Occupational Safety and 
Health) in Taiwan surveyed 125 computer workers 
and found that 98.4% of them had visual discomfort 
and about 70% of them had local musculoskeletal 
disorders [3]. 

Since computer work only demands little muscle 
group effort and small energy consumption, it is 
hard to occur sudden injuries. But the computer 
work may lead to cumulative-effort traumas. The 
possible occupational injuries include decreasing 
eyesight, low back pain, shoulder and neck 
disorders, carpal tunnel syndrome, and etc. In 

general, most people are not aware of the potential 
risk factors in their usual computer work. Keegan 
[4] indicated that sitting for a long time with 
crooked back may lead to low back pain. Prolonged 
or repetitive exposure to postures involving 
deviation from neutral joint positions has been 
associated with development of musculoskeletal 
discomfort and injury [5]. 

Besides, there are also other factors, such as 
unsuitable chair design, no effective support to 
back, muscle fatigue, and abnormal or unnatural 
postures, leading to musculoskeletal disorders [6]. 
In order to prevent computer workers from health 
problems, this study tried to develop intelligent 
software, which can help computer users to 
diagnose the potential risk factors associated with 
computer work conditions. It was expected to 
decrease the occurrence possibility of the 
occupational diseases associated with the computer 
work. 
 
 
2   Problem Specification 
In order to prevent the computer-related health 
problems, OSHA [7] has developed a computer 
workstation checklist that comprises six categories, 
i.e. working postures, seat, monitor, work area, 
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keyboard/mouse, and accessories. Each category 
had several queries, and the answer options for each 
query were ‘Yes’ and ‘No’. If the answer is ‘No’, it 
implies that there is a risk factor associated with the 
corresponding category. Although the OSHA’s 
Computer Workstations Checklist has covered most 
risk factors about computer work, it still has some 
drawbacks, as the following statement: 
 
 
2.1   Lack of Interactive Feedback 
After filling all the queries of the OSHA’s checklist, 
the respondent can only know whether there exists 
any risk factor in the computer work condition, but 
he/she still can’t understand how to improve the 
unsuitable work condition. At this situation, it’s 
necessary to invite ergonomics specialists to help, 
but it will spend a lot of time and money. 

 
 

2.2   Evaluation with Paper Checklist 
Nowadays, people usually like to apply the time-
saving and money-saving methods in every thing, 
even using checklist to evaluate the work conditions. 
The OSHA’s checklist can be downloaded as a PDF 
file, which required to be printed out for checking 
the possible risk factors in the work settings. If a lot 
of workers need to be evaluated, it will take great 
manpower, money, and time. In the economic 
viewpoint, it is more superior to make evaluations 
without papers, and the workers can check their 
work conditions by themselves through a computer-
aided tool. 
 
 
2.3   The Description Was Too Difficult 
The content of OSHA’s checklist is hard to be 
understood, because it was designed for ergonomic 
specialists. General workers may be not able to do 
self-checking with the OSHA’s checklist. In 
addition, if the checklist can’t lead users to evaluate 
their work condition completely and accurately, the 
effectiveness of the evaluation results will be 
questioned. 
 
 
3   Problem Solutions 
This study adopted the Computer Workstations 
Checklist developed by OSHA as the basis of the 
computerized diagnosing tool. We tried to develop 
intelligent self-checking software to solve the 
above-mentioned three problems. This software was 
expected to overcome the drawbacks of the OSHA’s 
checklist by the following solutions: 

 
 
3.1   To Increase the Readability 
To simplify the content of OSHA’s checklist was 
the first step of establishing a computerized 
checklist. In order to suit for the general computer 
workers in Taiwan, the culture background and 
experience of the workers in the real workplace 
were considered in modifying the statement of the 
check queries. Besides, we also inserted actual 
pictures for each query in the checklist. All these 
efforts were expected to let users easily understand 
what the suitable work settings are and what the 
improper work conditions are. 

 
 

3.2   Computerized Checklist 
In order to increase the application range, the 
Microsoft Office software was taken as the platform 
for establishing a computerized checklist. The 
developed application software was coded by Excel 
VBA. It can be used to aid computer workers 
checking their work conditions and then recording 
the current situation without papers. The developed 
software was applicable to the popular Windows 
operation system. 
 
 
3.3   Applying the ‘MultiPage Control’ 
In order to increase the usability, the Multipage 
Control was applied in the interface design of the 
developed intelligent self-checking software. The 
advantages were that the user could jump to any 
category easily and he/she could fill in the check 
items quickly. This interface was more superior to 
that of the traditional paper checklist. 
 
 
3.4   To Provide the Save Function 
The developed self-checking software included six 
categories and totally 30 queries. If the user wants to 
check all the queries at one time, it may take a long 
time. In order to let the user have more flexibility to 
perform the self-checking, this study provided the 
save function for recording the checked items in the 
hard disk of the computer. Besides, the checked 
results can be opened and rewritten again next time. 
 
 
3.5 Providing the recommendations 
According to the available ergonomics rules [8-13], 
we prepared the improvement recommendations for 
the corresponding check results that had health 
issues. After the user checked some items and click 
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the ‘Recommendations’ button, the software will 
automatically list the specific recommendations for 
the checked items through the application program 
of Microsoft Word. At the same time, the user can 
save and print out these recommendations easily. Of 
course, the user can return to the self-checking 
window when he/she closes the Microsoft Word 
program. 
 
 
4   Results and Discussions 
After a lot of testing and modifications, the 
computer workstation self-checking software has 
already developed. Because the software was coded 
by Excel VBA, it must be executed in the Excel 
program. The operation procedures are illustrated 
and explained as the following: 

Step 1: To begin a new self-checking, you 
should open the self-checking software and click the 
‘New’ button, as shown in Fig. 1. 

Step 2: After finishing the step1, the self-
checking multipage window will show and the user 
can start to answer the queries, as shown in Fig. 2. 
At this stage, the user should check his/her postures 
and current computer workstation and choose either 
‘Yes’ or ‘No’ for each query. 

Step 3: After answering some queries, the user 
can click the ‘Update’ bottom, and the number of 
the checked items and the numbers of the found risk 
factors would display. For example, when the user 
had answered all the 30 queries and clicked 
‘Update’, the numbers of the checked items will be 
30, as shown in Fig. 3. 

Step 4: After filling in all the 30 queries, the 
user can press the ‘Conclusion’ button; it will 
appear a short conclusion, as show in Fig. 4. 

Step 5: When clicking the ‘Recommendations’ 
button, it will open the Microsoft Word program 
and list all the recommendations, including the 
items that have health issues and the items that have 
no health problems. The potential risks and the 
suggested improvement actions are also given. We 
take the third category (Monitor) for example, if the 
user selects ‘No’ for query 3-1 and then selects 
‘Yes’ for queries 3-2 and 3-3, the recommendations 
generated by the software are shown in Table 1. 

The ratings of the satisfaction grades for 
evaluating the developed intelligent self-checking 
software are shown in Fig. 5. The value of the bar 
chart is the average rating grade of the 20 workers, 
which were randomly selected from one of the 
famous semiconductor manufacturing company in 
Taiwan. Grade ‘1’ means the worst and grade ‘5’ 

means the best. There were seven dimensions of the 
satisfaction evaluation, i.e. (1) the interface is easy 
to be operated, (2) the text is clear and easy, (3) the 
pictures can display the right messages and can be 
understood quickly, (4) the software can provide 
specific and useful recommendations, (5) the size of 
text is proper, (6) the displayed colours are nice, and 
(7) the overall software is helpful to you. In Fig. 7, 
the highest mean grade of all the satisfaction ratings 
is 4.6 for ‘the displayed colours are nice’, and the 
others are at least 4.0 grades. The software has 
already reached the originally expected goal. It can 
be used by general computer users to diagnose their 
computer work conditions and to improve the health 
issues. It also provided useful recommendations to 
improve the inadequate work settings. 

However, there are still some limitations to this 
developed intelligent self-checking software. The 
evidences to explain the relations between the risk 
factors and the health problems are still required to 
be provided in the software in the future. Besides, 
the options for every evaluative item in the software 
were only ‘Yes’ and ‘No’. It may need more options 
for various situations in the real world. Therefore, 
further studies about quantification of the ergonomic 
risk factors and their effects are demanded. 
 
 
5   Conclusion 
This study modified the OSHA’s computer 
workstation checklist and then computerized it. The 
computer users can check their computer 
workstations by the developed intelligent software. 
This developed intelligent software can help 
computer users to identify the potential risk factors 
associated with the computer work conditions and to 
improve these improper work settings as soon as 
possible. It can be considered as a useful electrical 
tool to prevent computer users from the computer-
related health problems. 

The developed software can’t respond to 
different levels of risk factors. It still lacks 
quantitative data to interpret different levels of 
ergonomic risk factor. More studies are required to 
understand whether different levels of risk factors 
lead to different degrees of MSDs. 
 
 
References: 
[1]  Fogleman, M., Brogmus, G., Computer mouse 

use and cumulative trauma disorders of the 
upper extremities, Ergonomics, Vol.38, 1995, 
pp.2465-2475. 

Proceedings of the 5th WSEAS International Conference on Applied Computer Science, Hangzhou, China, April 16-18, 2006 (pp832-837)



[2] Rizzo, T., New workplace safety standards 
coming, Stanford Medicine, Vol.9, 1994, pp.9-
13. 

[3] Su, C. Z., Song, M. H., Yang, G. W., Lin, Z. 
H., Shieh, Y. J., Lee, C. L., Design Guidelines 
on Safety and Healthy Man-Machine 
Interface― Visual Display Terminals, Institute 
of Occupational Safety and Health, IOSH86-
H121, 1998. 

[4] Keegan, J. J., Alternations of the lumbar curve 
related to posture and seating, Journal of Bone 
and Joint Surgery, Vol.35, 1953, pp.589–603. 

[5]  Bergqvist, U., Wolgast, E., Nilsson, B., Voss, 
M., Musculoskeletal disorders among visual 
display terminal workers: individual, 
ergonomic and work organisation factors, 
Ergonomics, Vol. 38, 1995, pp.763-776. 

[6] Kumar, S., Theories of musculoskeletal injury 
causation, Ergonomics, Vol.44, 2001, pp.17-
47. 

[7] U.S. Department of Labor, OSHA Ergonomic 
Solutions: Computer Workstations e-Tool 
Checklist. http:// www.osha.Gov/ SLTC/ 
etools/ computerworkstations/ checklist.html 

[8] Kroemer, K. H. E., Grandjean, E., Fitting the 
Task to the Human, Fifth Ed., Taylor & Francis, 
1997. 

[9] Kroemer, K. H. E., Kroemer, H. B., Kroemer-
Elbert, K. E., Ergonomics: how to design for 
ease and efficiency, Second Ed., Upper Saddle 
River, NJ: Pretice Hall, 2001.  

[10] Sanders, M. S., McCormick, E. J., Human 
Factors in Engineering and Design, Seventh 
Ed., McGRAW-Hill, Inc., New York, 1993. 

[11] Pulat, B. M., Fundamentals of Industrial 
Ergonomics, Prentice Hall, New Jersey: 
Englewood Cliffs, 1992. 

[12] Matias, A. C., Salvendy, G., Kuczek, T., 
Predictive models of carpal tunnel syndrome 
causation among VDT operations, Ergonomics, 
Vol.41, 1998, pp.213-226. 

[13] Rodgers, S. H., Kenworth, D. A., Eggleton, E. 
M., Ergonomic Design for People at Work, v2, 
Van Nostrand Reinhold Company, Easterman 
Kodark, New York, 1986. 

 
 
Acknowledgments: 
The authors thank C.Y. Lin and C.H. Wang for the 
technical support in conducting this study. The 
authors also thank all of the twenty subjects who 
tested and evaluated the usability of the developed 
software. 
 
 

 

Table 1. The illustrations of the recommendations 
for queries 3-1, 3-2, and 3-3. 

3-1. Top of the screen is near by the level line of 
eyes, so you don’t low or face upward your head in 
watching screen? 

Because your answer was ‘No’, the possible effects 
were musculoskeletal disorders on the neck and visual 
fatigue. 

Recommendations: 

1. To change the screen height, let the top of the screen 
is near by the level line of eyes, besides the screen must 
face the body and then you can see the screen clearly 
without turn your head. 

2. If you can’t watch the screen in natural posture, 
please remind yourself to take a break frequently, and 
turn around the neck slowly while resting. 
 
3-2. The distance between monitor and eyes is 
suitable, you can watch the screen without forward 
or backward your trunk? 

Because your answer was ‘Yes’, there were no health 
problems. 

Recommendations: None. 
 
3-3. The monitor is forward to you, you can watch 
the monitor clearly without let your trunk turning 
right or left? 

Because your answer was ‘Yes’, there were no health 
problems. 

Recommendations: None. 
 
 
 

 

Fig. 1. The main frame of the self-checking 
software. 
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Fig. 2. The interface of the self-checking multipage window. 

 
 

 

Fig. 3. The illustration of displaying the checked numbers. 
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Fig. 4. The illustration of displaying the statement of conclusion. 
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Fig. 5. The satisfaction ratings for the developed software. 
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