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Abstract

This study aimed to 1) develop a Thai version of the Rapid Upper Limb Assessment (RULA) for
Computer Users, 2) evaluate the content validity of the translated RULA for Computer Users from the original
English version into Thai, and 3) examine the User Experience (UX) and User Interface (Ul) design of the
Thai version of the RULA for Computer Users assessment tool.

This study employed a Research and Development design and was conducted between June and July
2025. Standardized translation and cross-cultural adaptation procedures were applied, including forward
translation, synthesized translation, backward translation, and expert review by three linguists and sixteen
ergonomics experts. Content validity was evaluated using the Item-level Content Validity Index (I-CVI) and the
Scale-level Content Validity Index using Universal Agreement (S-CVI/UA). In addition, UX/UI evaluation was
conducted in terms of usability, system function, and functional requirements.

The results showed that the Thai version of the assessment tool was newly developed with improved
presentation formats, colored illustrations, and systematically organized assessment procedures to enhance
clarity and suitability for computer-related work contexts. The forward and backward translations
demonstrated comparable findings, with mean CVI scores of 0.93 and 0.92, respectively. Furthermore, all
assessment steps demonstrated high I-CVI values ranging from 0.90 to 0.93, with an overall average CVI of
0.92, indicating acceptable content validity. The UX/UI evaluation revealed high levels of usability (X=4.07,
+S.D.=%0.64), system function performance (X=3.75, +S.D.=+0.80), and functional requirements satisfaction
(X=3.80, +S.D.=+0.93).

In conclusion, the Thai version of the RULA for Computer Users demonstrated acceptable content
validity and high levels of user experience and user interface evaluation. The assessment tool may be
applicable for ergonomic risk assessment among computer users in the Thai context.

Keywords: RULA for computer user, ergonomics assessment, computer user
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Table 1 Demographic Characteristics of Ergonomics Experts

No. Academic Field Expertise Highest Educational Qualification
1 Engineering - Industrial Engineering Ph.D. in Industrial Engineering
- Ergonomics
2 Engineering - Biomedical Engineering Ph.D. in Biomedical Engineering
- Human Factors Engineering and
Ergonomics
3 Engineering - Industrial Engineering M.Eng. in Industrial Engineering
- Human Factors Engineering and
Ergonomics
4 Architecture - Architecture Ph.D. in Design
- Ergonomics and Designs
5 Occupational Health and Safety - Human Factors Engineering and Ph.D. in Biomedical Engineering
Ergonomics
- Occupational Medicine
6 Occupational Health and Safety - Occupational Ergonomics Ph.D. in Public Health (International Program)
7 Occupational Health and Safety - Occupational Ergonomics Ph.D. in Public Health (International Program)
8 Occupational Health and Safety - Occupational Ergonomics M.Sc. in Occupational Health and Safety
9 Occupational Health and Safety - Occupational Ergonomics M.Sc. in Occupational and Environmental Health
(International Program)
10 Occupational Health and Safety - Occupational Ergonomics Ph.D. in Public Health (International Program)
" Occupational Health and Safety - Occupational Ergonomics Ph.D. in Occupational and Environmental Health
- Occupational Medicine (International Program)
12 Occupational Health and Safety - Occupational Ergonomics M.Sc. in Occupational Health and Safety
13 Physical Therapy - Musculoskeletal Physical Therapy Ph.D. in Physical Therapy (International
Program)
14 Physical Therapy - Musculoskeletal Physical Therapy M.Sc. in Physical Therapy
15 Occupational Health Nursing - Occupational Health Nursing M.N.S. in Occupational Health Nursing
- Ergonomics in Nursing
16 Occupational Medicine Physician - Occupational Medicine Ph.D. in Biomedical Engineering

- Human Factors Engineering and

Ergonomics
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Table 2 Comparison of Assessment lllustrations Between the Original English Version and the Developed Thai Version of the RULA for

Computer Users Assessment Tool

RULA for Computer Users Assessment Tool RULA for Computer Users Assessment Tool
in English Version (Original) in Thai Version (Developed)

Upper Arm

20°+0

H +20° -20° to +20° >-21° 21° to 45° 46° to 90° >91°
M

+1
Lower Arm
Wrist

v‘% =

>15° >15°
+3 +2 +3

Neck

0°-15° 11°-20° . >20°

0-10° 1-20° = 20° ‘ 4
- — €& - %" h h h

/ F\ 11°-20° 21-60°
/ TN 60%4+
\ /)
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Table 3 Comparison of Content Validity Index (CVI) Scores Between Forward Translation and Backward Translation by Linguists

Linguists Mean CVI Score of Forward Translation Mean CVI Score of Backward Translation
1 0.94 0.93
2 0.92 0.91

3 0.92 0.92
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Table 4 Item-level Content Validity Index (I-CVI) of the Thai Version of the RULA for Computer Users Assessment Tool Evaluated by Linguists

Assessment Steps of the RULA for Computer Users Linguists Item-level Content Validity
Assessment Tool 1 2 3 Index (I-CVI)

1 Step 1: Upper Arm 0.92 0.92 0.93 0.92
2 Step 2: Lower Arm 0.92 0.91 0.92 0.91
3 Step 3: Wrists 0.90 0.91 0.92 0.91
4 Step 4: Wrist Twist 0.90 0.92 0.93 0.92
5 Step 5: Table A 0.91 0.93 0.94 0.93
6 Step 6: Neck 0.92 0.90 0.91 0.90
7 Step 7: Trunk 0.92 0.91 0.92 0.91
8 Step 8: Legs Score 0.92 0.92 0.93 0.92
9 Step 9: Table B 0.92 0.92 0.94 0.92
10 Step 10: Muscle Use Score 0.92 0.90 0.92 0.90
11 Step 11: Force / Load Score 0.92 0.92 0.93 0.92
12 Step 12: Table C 0.93 0.93 0.94 0.93

Mean 0.92 0.92 0.93 0.92

Table 5 Comparison of Mean Scores for User Experience (UX) and User Interface (Ul) Evaluation by Ergonomics Experts

Ergonomics Experts n Mean +S.D.
1. Ergonomist I 4.42 +0.72
2. Occupational Health and Safety Specialist 5 4.51 +0.69
3. Physical Therapist 2 4.47 +0.64
4. Occupational Health Nurse 1 4.56 +0.67
5. Occupational Medicine Physician 1 4.61 +0.62
Table 6 The Usability Test Evaluation
Usability Test Weight X_ S.D. Interpretation
1. The document was easy to use 5 413 +0.81 High
2. The display format was standardized and easy to understand 5 4.06 +0.85 High
3. Appropriateness of font type selection 5 4.31 +0.79 High
4. Appropriateness of font size selection ) 3.44 +1.15 Moderate
5. Appropriateness of font color selection 5 4.31 +0.60 High
6. Appropriateness of text used to convey meaning o) 4.06 +0.85 High
7. Appropriateness of images used to convey meaning 5 413 +0.81 High
8. Appropriateness of symbols used to convey meaning 5 412 +0.89 High
Overall 40 4.07 +0.64 High
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Table 7 The Function Test Evaluation

Function Test Weight X S.D. Interpretation
1. Accuracy of data display 5 3.88 +0.96 High
2. Accuracy of assessment results 5 4.19 +0.91 High
3. Processing speed 5 3.19 +0.83 Moderate
Overall 15 3.75 +0.80 High

Table 8 The Functional Requirement Test Evaluation

Functional Requirement Test Weight X S.D. Interpretation
1. Ease of use 5 3.81 +1.11 High
2. Accuracy in use 5 4.00 +1.03 High
3. Speed of use 5 3.50 +1.21 Moderate
4. Reduction of assessment steps 5 3.50 +1.37 Moderate
5. Improved understanding of the assessment 5 3.75 +0.93 High
6. Usefulness for practical application o) 4.25 +0.86 High

Overall 30 3.80 +0.93 High
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Figure 1 RULA for Computer Users Thai Version




