
  2 

2.1 (Ergonomics)

2.2

2.3

2.4

2.5

2.6

2.1  (Ergonomics)

  “ - - - ”

Ergonomics   “ - - - ”

ERGON (work)     +    NOMUS (law)  +   ( , 2548) 

 “ ”

 (workstation) 

 (work system) 
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 human 

factors

 human factors engineering 

human engineering

“ ”

 “ ”

 work 

 science  work science  “ ”

 (Ergonomics) 

 ( , 2546) 

 ( ,

2550)

 (

, 2552) 

 (  International Labour Organization, ILO, 

2540)
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 ( , 2551) 

 “

”

( , 2545) 

 (HumanFactors in Engineering),  (Human Engineering), 

 (Engineering Psychology),  (Cognitive Engineering), 

 (Work physiology),  (Sport physiology), 

(Occupational Biomechanics),  (Sport Biomechanics) 

 Cybernetics 

2.2 ( , 2545) 

1.

2.

3.
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1.

2.

1.

2.

3.

4.

5.

6.

7.

8.

9.

-   (posture) 

-  (frequency) 

-  (force / exertion) 

-  (weight / load) 

-  (duration) 

- -  (tool / machine)

-  (environment)

1.  (Forceful Exertions) 

2.  (Repetitive Motions) 

3. (Organization and Psychosocial Work Factors) 

4.  (Vibration) 

5.  (Prolonged Activities) 

6.  (Awkward Working Postures) 
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 15 

 20 

7.  (Localized Contact Stress) 

-

-

-

-

-

-

-

-

 15 

 Cumulative Trauma Disorder (CTD) 

 5 - 10 

Stretching

 Stretching 

 ( , 2546) 

1.  (Anatomy) 
– (Anthropometry)

–  (Biomechanics) 
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2.  (Physiology)
–  (Environmental Physiology) 

–  (Work Physiology) 

3.  (Psychology)
–  (Occupational psychology) 

–  (Skill Psychology) 

4. (Engineering and Physical Sciences) 

–  (Industrial Engineering) 

–  (System Engineering)  

1.  (biological factors) 

2.   (psychological factors) 

3.  (work factors)

4.  (physical and environmental factors) 

5.  (organizational and social factors)

-

-

-

-

-

-
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-

-

-

-

-

-

-

-

-

-

2.3

1.

2.

3.

 (Work-

related Musculoskeletol Disordres, WMSDs) 

 (Tendon)  (Ligament) 
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 (Work – related disease) 

 3

 (6) 

. . 2537 

 2 

1.

2.

2.1

2.2

1.

 (Upperextremity WMSDs) 

-  (Tendinitis  Tendonitis)  (Tendon) 

-  (Hand – arm Vibration Syndrome : HAVS)
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Powered tools (  Gasoline  Compressed air) 

 25 - 150 Hz 

2.

 70 

 2  (gluteal fold) 

60-80  80 

 (Fatigue)

 2 

1.  (Acute fatigue)  1 

2.  (Chronic fatigue)
 (Chronic fatigue syndrome)  6  4 

1.

2.

3.

4.

5.
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6.

7.

8.  24 

 1
 (Musculoskeletal Disorder) 

 2

 3

2.4 ( , 2547) 

1.

2.

3. /

4.

5.

6.
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 1
 - 

RULA  (Rapid 

upper limb 

assessment)

MSDS

Body

discomfort

 (Heart 

Rate Monitor)

OWAS (the 

Ovako Working 

Posture

Analyzing

System)
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-

(Motion

Analyzer)

(Electromyogra

phy: EMG) 

(Oxygen

consumption

analyzer)

 Body discomfort 

2.5

  2.5.1 
 3 

1.  (

)  1 - 2 2.
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 2. 

3.

 10 

 2.5.2 
 2 

 1. 

 2 

         - 

          - 

 3 
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 ( )

 1
 16 - 20 - 0, 18-22-0  20 - 20 - 0 

 25 .  16 - 16 - 8  25 .

 5-6 

 2
 40 – 45 

 25 - 30 .  10 - 15 .

 20 

 2. 

 2 

 3 - 5 

 7 

 20 - 30 
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  2.5.3 
 20 

 10 

2.5.4
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2.5.5
 14% 

-

-

-

-

2.6

 ( , 2549) 

 442 

 3 

 stopper trimming 

 grip strength dynamometer 



21

 ( , 2550) 

 214 

 grip strength 

dynamometer

 ( , 2550) 

 Standardized Nordic 

Questionnaire  12 

 33.5,  19.5  14.0 

 7 

 24.5,  14.0  10.9 

 ( , 2549) 



22

 230 

 RULA 

 56.96 

 12  7 

 85.21  50.87 

 3 

 ( , 2548) 

167  160  95.8 

 3

 (EMG),  RULA 

 L5/S1  EMG 

 EMG  1.84,1.86,1.67  1.81

 RULA  7 

 7,243.7 

2.7
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