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ABSTRACT

Objective: The objective of this study is designing an optimal hand tool through maximum grip force study accordance to
the hand grip span. Background: In order to prevent musculoskeletal diseases, studies on hand tool design are proceeding
based on grip strength, finger force, and contribution of individual finger force on total grip strength. However, experimental
apparatus using a tool that is actually used in work place was almost non-existent. Method: 19 males were participated in
an experiment. Using the load cell inserted real plier, finger force, grip strength, and subjective discomfort rate of both hands
(dominant and non-dominant) were measured in 5 different hand grip span(45mm, 50mm, 60mm, 70mm, and 80mm).
Results: There was significant difference(p<0.001) of total grip strength, individual finger force and subjective discomfort
rating according to various hand grip span(45, 50, 60, 70, and 80mm). Also, statistically significant different(p<0.001) was
shown between the dominant hand and non-dominant hand. In addition, individual finger force in maximum grip was in
order of middle finger, ring finger, index finger, and little finger. Conclusion: Optimal grip span of pliers that exerting
maximum grip strength is 50~60mm. Application: This finding is expected to be used for designing proper pliers.
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2. Method
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Figure 1. Custom-made pliers

45mm 50mm 60mm 70mm 80mm

Index 40.74 45.79 51.52 57.66 62.00

Middle | 44.54 52.20 60.80 69.74 80.05
Ring 39.51 49.79 62.60 72.29 86.51
Little 30.81 44.00 60.20 72.05 90.36

Figure 2. Specification of custom-made pliers

2.3 Experimental design
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2.4 Experimental procedures
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3. Results
3.1 Grip strength
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Figure 3. Total grip strength over grip spans
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Figure 4. Individual finger force in maximum grip strength
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Figure 5. Interaction of finger and grip span
Table 1. Individual finger force over grip span
45mm 50mm 60mm 70mm 80mm
Index | 87+34%| 82+428"| 78+28"%| 67+26° | 50+22°
Middle | 118+35" | 116430° | 113£31° | 108+28" | 90+30°
Ring 67121" | 92424 | 94425 87420 | 79422°
Little | 22+13€| 441198 | 604242 | 574204 | 424158
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Wt} (Figure 6).

120
100
80
60
40
20

Finger force(N)

Index

Finger * Dominance

—+—Dominant == Non dominant

Middle Ring Little
Finger

Figure 6. Interaction of finger and dominant hand

3.2 Subjective discomfort rating

Figure 6%
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Figure 7. Subjective discomfort rating over grip spans
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4. Discussion
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5. Conclusions
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