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Abstract : The WMSDs are known to occur more in upper extremity than lower extremity, and such a ratio is increasing each year. The
motions or repeated work requiring excessive strength beyond worker’s maximum grip strength were known as a major cause of the
WMSDs in upper extremity. To prevent the WMSDs in upper extremity, research on the grip strength characteristics analysis of field
workers that can be used as basic data for work design and manual tool design is needed. The purpose of this study is to identify various
variables affecting grip strength and is to find out the impacts of grip strength on WMSDs. This research measured the grip strength of
327 field workers at Heavy Industries, and also conducted a questionnaire survey on individual characteristics and job characteristics. As
a result of analyzing grip strength, the grip strength was statistically significant (P<0.1) according to the body surface area (BSA) of the
research subjects. The differences between percentile groups of grip strength were statistically significant (P<0.1) according to pain
levels of hand/wrist/finger and arm/elbow. The comparison results between the average grip strength of Korean adult males and the
average grip strength of the survey-targeted heavy industry workers show that the average grip strength of the heavy industry workers
was higher by 9.75 kg. This study analyzed relationship between grip strength and the pain levels of hand/wrist/finger and arm/elbow,
and compared the findings in this study with those of existing preceding studies. Also, this research comparatively analyzed the grip
strength of Korean adult males and survey-targeted heavy industry workers. The findings of this study can be used as useful data for
ergonomic work design and manual tool design to prevent WMSDs at industrial worksites, given that almost no data on the grip strength
of workers in the industrial sites are found in Korea.
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Table 1. The status of individual characteristics

Classification Subjects Mean + S.D.
Male 327 N/A
Gender
Female 0 N/A
Age 327 429 + 10.1
Height(cm) 327 1724 £ 5.6
Weight(kg) 327 70.7 + 9.4
Job duration(years) 327 144 + 11.2
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Table 2. The percentile gorup of maximum grip strength

Classification Range (kg) Frequency (person)
0 ~ 25 %tile 28.40 ~ 45.20 83
25 ~ 50 %tile 4530 ~ 51.16 82
50 ~ 75 %tile 51.16 ~ 56.55 80
75 ~ 100 %tile 56.60 ~ 74.10 82
Total 327
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Table 3. The ANOVA result of maximum grip strength group
according to the body surface area

Source SS DF MS F p-value
Grip strength group 3 1.673 | 0.55756 | 46.74 | 0.000**
Error 323 3.853 | 0.01193
Total 326 5.526
95% CI for the mean
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Grip strength group

Fig. 1. Maximum grip strength group according to the body
surface area,

3.3 eiziz} of
QA

H(ANOVA) A3}t B 208 golai7] Let
Th(P<0.05). ATH= Table 40 LhEfjglom o] <

Table 4. The ANOVA result of maximum grip strength group
according to age

Source SS DF MS F p-value
Grip strength group 3 5,894 1964.8 | 23.20 | 0.000%*

Error 323 217,351 84.68

Total 326 33,245

95% CI for the mean
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Grip strength group

Fig. 2. Maximum grip strength group according to age.
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Table 5. Comparison between the maximum grip strength
group according to hand / wrist / finger pain levels

| 0~25 | 25~50 | 50~75 | 75~100
Classification outile utile outile utile Total | p-value
No Pain 45 58 59 66 28
(19.7%) | (25.4%) | (25.9%) | (28.9%) | (100.0%)
o 15 8 10 10 43
Mild Pain | 34 900 | (18.6%) | (23.3%) | (23.3%) | (100.0%)
0.006%*
Over Middle | 23 16 1 6 56
Pain (41.1%) | (28.6%) | (19.6%) | (10.7%) | (100.0%)
Total 83 82 80 82 327
(25.4%) | (25.1%) | (24.5%) | (25.1%) | (100.0%)
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Table 8. The comparison results between the average grip strength of Korean adult males and the average grip strength of the
survey—targeted heavy industry workers

Classification The average of Korean adult males(kg) The averagﬁl d(ilfst:'t)l/e ;gﬁzzzs-(tﬁ;g;wd heavy The difference value(kg)

19~24 years old 43.2 533 10.1

25~29 years old 44.1 53.5 9.4

30~34 years old 435 54.9 11.4

35~39 years old 44.4 56.4 12.0

40~44 years old 42.0 52.2 10.2

45~49 years old 40.5 49.8 9.3

50~54 years old 40.2 479 7.4

55~59 years old 38.5 46.7 8.2
Mean(S.D.) 42.05(1.98) 51.84(3.18) 9.75(1.43)
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