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ABSTRACT

Objectives: The purpose of this study was to measure estheticians' grip and pinch strength in the hand parts and identify related
factors according to general characteristics.

Methods: A Jamar dynamometer was used to measure grip strength and a Jamar pinch gauge was used to measure tip, palmar and
lateral pinch strength. General data were collected through a questionnaire survey among 116 estheticians from 31 skin care
centers and spas.

Results: The subjects’ mean grip strength was 23.95 kgf for the right hand and 23.42 kgf for the left hand with the dominant right hand
recording slightly higher mean grip strength. Their mean pinch strength was the highest with lateral pinch(right 4.89 kgf, left 4.69
kgf), which was followed by palmar pinch(right 3.77 kgf, left 3.88 kgf) and tip pinch(right 2.29 kgf, left 2.25 kgf), in that order.
Conclusions: The grip and pinch strength of the hand parts was high when estheticians’ commonly used both hands for massage
instead of just one. The use of both hands is recommended to protect the hand parts during massage.
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Table 1. Grip and pinch strength levels in this study (N=116)
Hand strength(kgf) Mean+S.D. Min Max
Grip 23.95+5.10 11.65 34.00
. Tip pinch 2.29+0.74 0.95 4.90
Right K
Palmar pinch 3.77+1.18 1.35 7.75
Lateral pinch 4.89+1.11 1.90 7.50
Grip 23.42+5.16 11.00 34.50
Left Tip pinch 2.25+0.76 1.00 4.90
Palmar pinch 3.88+1.28 1.45 7.80
Lateral pinch 4.69+1.02 2.25 7.30
Table 2. Levels of grip strength by general characteristics (N=116)
Variables Classification Mean strength(kgf)-:5.D.
Right hand p-value Left hand p-value
Age(years) 20~29 25.52+5.16 0.938 24.25+5.50 0.497
30~39 25.27+6.40 25.84+5.63
>40 25.11+4.21 24.94+4.71
Education Under college 26.01+5.18 0.540 25.37+3.97 0.351
level College 25.00+5.29 24.14+5.75
Above university 26.23+4.56 25.93+5.04
Marital Married 25.76+5.52 0.581 25.59+5.19 0.178
status Unmarried 25.20+4.97 24.18+5.40
. Therapist 25.35+5.33 0.896 24.43+5.64 0.846
Position
Manager 25.09+5.20 25.14+5.25
Director 25.78+4.78 24.83+4.75
<3 25.51+5.86 0.272 24.27+5.76 0.697
Job 3< yrs <6 25.89+4.46 25.52+5.32
career 6< yrs <9 23.48+4.91 23.96+5.44
yrs =9 26.40+4.45 24.95+4.39
Height <160 24.38+4.36 0.126 23.40+4.57 0.065
(cm) >160 25.92+5.47 25.33+5.63
Weight <50 23.42+2.89 0.052 22.1244.33 0.081
(kg) 50~60 25.07+5.58 24.82+5.53
>60 26.93+4.86 25.61+5.20
http://iwww.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(4): 554-565
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Table 3. Levels of pinch strength of right hands by general characteristics (N=116)
Variables Classification Mean strength(kgf):5.D.
Tip Palmar Lateral
Age(years) 20~29 2.56+0.82 4.16+1.36 5.13+1.10
30~39 2.71+0.82 4.54+1.89 5.32+1.40
>40 2.46+0.89 4.03+1.06 5.31£1.16
p-value 0.617 0.458 0.718
Education level Under college 2.56+0.71 4.38+1.39 5.46+1.13
College 2.58+0.87 4.06+1.30 5.16x1.14
Above university 2.52+0.83 4.48+1.79 5.05+1.24
p-value 0.961 0.409 0.458
Marital status Married 2.64+0.93 4.23+1.35 4.23£1.35
Unmarried 2.53+0.78 4.17+1.43 4.17+1.43
p-value 0.520 0.850 0.850
Position Therapist 2.60+0.85 4.18+1.46 5.03£1.08
Manager 2.54+0.76 4.27£1.50 5.49+1.21
Director 2.514+0.87 4.14+1.15 5.39+1.25
p-value 0.891 0.943 0.156
Job career <3 2.68+0.98 4.43+1.57 5.21£1.20
3< yrs <6 2.63+0.66 3.97+1.45 4.96+1.12
6< yrs <9 2.37+0.73 4.03+1.07 4.98+1.21
yrs > 9 2.40+0.81 4.17+1.20 5.82+0.86
p-value 0.406 0.518 0.054
Height(cm) <160 2.48+0.84 4.06+1.31 5.32+0.96
>160 2.61+0.83 4.26+1.45 5.14£1.25
p-value 0.399 0.478 0.432
Weight(kg) <50 23.42+2.89 2.32+0.68 4.01+0.98
50~60 25.07+5.58 2.54+0.85 4.18+1.43
>60 26.93+4.86 2.73+0.85 4.30+1.54
p-value 0.245 0.782 0.777
Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(4): 554-565 http://www.kiha.kr/
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Table 4. Levels of pinch strength of right hands by general characteristics (N=116)
Variables Classification Mean strength(kgf)-S.D.
Tip Palmar Lateral
Age(yrs) 20~29 2.42+0.88 4.03+1.22 4.87+1.05
30~39 2.54+0.85 4.53£1.54 5.15+1.12
>40 2.71+0.85 4.00£1.10 5.23+1.13
p-value 0.361 0.279 0.287
Education level Under college 2.60+0.73 4.30+1.11 5.45+0.81
College 2.49+0.94 4.00+1.26 4.88+1.14
Above university 2.45+0.72 4.27+1.44 4.90+1.05
p-value 0.826 0.662 0.080
Marital status Married 2.58+0.87 4.15+1.16 4.15£1.16
Unmarried 2.46+0.87 4.08+1.31 4.08+1.31
p-value 0.487 0.783 0.783
Position Therapist 2.47+0.88 4.10+1.23 4.72+0.98
Manager 2.40+0.87 4.17£1.49 5.35+1.12
Director 2.69+0.84 4.04+1.14 5.38+1.13
p-value 0.451 0.929 0.006"
Job career(yrs) <3 2.46+0.99 4.23+1.32 4.81£1.06
3< yrs <6 2.5740.82 4.00+1.38 4.96+.977
6< yrs <9 2.38+0.68 3.99+1.00 4.91£1.19
yrs > 9 2.62+0.85 4.12+1.23 5.58+1.06
p-value 0.783 0.844 0.070
Height(cm) <160 2.4620.95 4.00+1.16 4.99+0.93
>160 2.52+0.83 4.16+1.31 5.00+1.16
p-value 0.709 0.507 0.972
Weight(kg) <50 22.12+4.33 2.22+0.71 3.78+1.19
50~60 24.82+5.53 2.50+0.91 4.15+1.23
>60 25.61+5.20 2.64+0.85 4.17£1.35
p-value 0.269 0.532 0.374

*p<0.01 by one way AVOVA
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Table 5. Levels of grip strength by job characteristics (N=116)
Mean(kgf)+S.D.
Variables Classification
Right hand p-value Left hand p-value
Working hour per day <10 25.75+5.44 24.74+5.78
0.623 0.921
>10 25.23+5.05 24.63+5.19
Night duty No 25.80+5.38 25.1945.47
0.078 0.052
Yes 24.05+4.10 22.91+4.57
Holiday work No 25.60+5.26 24.80+5.22
0.677 0.793
Yes 25.20+£5.09 24.54+5.50
Rest time No 25.76+5.13 25.22+4.86
0.474 0.301
Yes 25.07+5.19 24.18+5.74
No. of customers per day <5 25.55+5.37 24.85+5.28
0.637 0.601
>5 25.07+4.73 24.30+5.52
Hand to use in working One hand 23.71+4.94 23.06+4.54 .
0.005% 0.010
Both hands 26.46+5.03 25.68+5.60
Level of body burden Not hard 22.12+7.48 19.82+7.33
Neutral 25.22+4.36 0.333 24.40+4.94 0.101
Hard 25.97+6.03 25.53+5.64
Level of psychological burden Not hard 23.85+4.63 22.75+4.40
Neutral 25.57+5.59 0.790 24.62+5.43 0.739
Hard 25.244+4.49 24.91+5.36
Working posture Good 25.95+5.27 25.03+4.99
Neutral 24.47+4.94 0.193 24.71+5.77 0.661
Bad 25.39+5.16 25.17+5.07
*p<0.05, +p<0.01 by one way AVOVA
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Table 6. Levels of pinch strength of right hand by job characteristics

L
- = - —9—
Slsto] uba B4, 2R B4 9@ & 9] 53 4
7454 ojRe] WarE BAH hEEARAL UA
3 Avks ohewt gt

Mean strength(kgf)+S.D.

Variables Classification -

Tip Palmar Lateral

<10 2.524+0.70 4.37+1.73 5.18+1.16
Working hour per day

>10 2.59+0.89 4.11+1.23 5.21£1.16

p-value 0.670 0.434 0.892
Night duty No 2.58+0.83 4.23+1.46 5.24+1.09
Yes 2.53+0.83 4.05+1.17 5.08+1.36

p-value 0.812 0.546 0.529
Holiday work No 2.61+0.74 4.27+1.47 5.20£1.15
Yes 2.53+0.91 4.12+1.34 5.20£1.17

p-value 0.594 0.559 0.989
Rest time No 2.64+0.87 4.23+1.26 5.33+1.09
Yes 2.51+0.80 4.16+1.52 5.09+1.21

p-value 0.402 0.789 0.269
No. of customers per day <5 2.57+0.83 4.22+1.49 5.24+1.26
>5 2.56+0.85 4.13+1.23 5.114+0.93

p-value 0.952 0.746 0.567
Hand to use in working One hand 2.46+0.83 4.12+41.29 4.98+1.10
Both hands 2.64+0.83 4.21+1.47 5.34+1.18

p-value 0.258 0.665 0.107
Level of body burden Not hard 2.42+0.47 4.37+1.67 5.60+0.90
Neutral 2.55+0.82 4.23£1.45 5.20£1.16
Hard 2.61+£0.88 4.11+1.31 5.16+1.18

p-value 0.868 0.871 0.774
Level of psychological Not hard 2.00+0.53 3.70+0.87 4.60+0.31
burden Neutral 2.58+0.85 4.15+1.49 5.26+1.22
Hard 2.59+0.82 4.31+1.29 5.16+£1.09

p-value 0.384 0.650 0.523
Working posture Good 2.60+0.93 4.39+1.56 5.58+1.31
Neutral 2.45+0.74 4.02+1.33 4.94+1.01
Bad 2.78+0.88 4.29+1.29 5.18+1.16

p-value 0.262 0.434 0.030"

*p<0.05 by one way AVOVA
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Table 7. Levels of pinch strength of left hand by job characteristics (N=116)
Variables Classification - Mean strength(kgf)+S.D.
Tip Palmar Lateral
Working hour per day <10 2.49+0.71 4.20+1.57 5.01£1.13
>10 2.51+0.93 4.06+1.11 4.99+1.07
p-value 0.937 0.624 0.928
Night duty No 2.49+0.90 4.13+1.29 4.99+1.03
Yes 2.53+0.75 4.00+1.18 5.02+1.25
p-value 0.858 0.639 0.893
Holiday work No 2.61+0.79 4.27£1.29 5.01£1.04
Yes 2.41+0.93 3.95+1.22 4.98+1.13
p-value 0.208 0.173 0.859
Rest time No 2.51+0.87 4.15+0.97 5.08+1.14
Yes 2.50+0.87 4.06+1.47 4.91£1.03
p-value 0.962 0.675 0.400
No. of customers per day <5 2.54+0.84 4.17+1.32 5.00+1.15
>5 2.42+0.92 3.98+1.14 4.98+0.95
p-value 0.492 0.457 0.914
Hand to use in working One hand 2.35+0.70 4.09+1.17 4.96+1.10
Both hands 2.60+0.95 4.11£1.32 5.02+1.08
p-value 0.137 0.908 0.783
Level of body burden Not hard 2.32+0.68 3.35£1.49 5.70+0.84
Neutral 2.56+0.82 4.18+1.34 4.89+1.08
Hard 2.43+0.96 4.06£1.10 5.09+1.09
p-value 0.692 0.424 0.271
Level of psychological Not hard 2.60+1.30 3.40+1.51 4.57+0.65
burden Neutral 2.52+0.84 4.05+1.28 4.98+1.13
Hard 2.46+0.88 4.26+1.19 5.05+1.04
p-value 0.921 0.369 0.704
Working posture Good 2.57+0.80 4.18+1.46 5.22+1.16
Neutral 2.40+0.88 4.07£1.20 4.86+1.02
Bad 2.64+0.96 4.07+1.09 4.95£1.09
p-value 0.485 0911 0.268
Table 8. Factors affecting grip strength
Right Left
Independent variables Model 1 Model 2 Model 1
B t B t B t
Weight(kg) - - 0.137 2.0217 - -
Hand to use in working
One hand vs both hands 2.606 2.767" 2.343 2.497° 2.507 2.524
F(p) 7.656(0.007) 5.975(0.003) 6.372(0.013)
Adj R2 0.055 0.080 0.045
*p<0.05, *p<0.01 by stepwise multiple regression
o Eof Hlsl] FEY B 2EBEE oFo] & AL (p<0.01), &A1& of o] FF= mA= adozes A
2 YERtHp<0.01). B3 204 = AFol mo+5, B 2y 1A mRARA] 2] Al =2 AREShE &
SARA) Q] 4] 2 ARGEHE do] B ol M) o] B o] W]3) ALY A A ofelo] &L Ao
£9 49 0B ool H& Ao U 2 Uehdthp<0.05).
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Table 9. Factors affecting pinch strengths

Tip Palmar Lateral
Independent Right Left Right Left Right Left
variables
B t B t B t B t B t B t
Position
Director vs therapist - - - - 0445 2076 -677 -3492"
Right hand pain - - 0018 2259 -025  -1.998" -0.028 -2.406 - - - -
F(p) 487(0.918) 5.101(0.026) 3.991(0.048) 5.790(0.018) 4311(0.040) 12.196(0.001)
Adj R’ -0.057 0.035 0.026 0.040 0.028 0.089
*p<0‘05, *p<0‘01 by stepwise multiple regression
AR EEEL T WA 300 ool A9 Wit ofele 2822 kefolgl

Ao A e2E £ A A FoEA
F2 uH= 2212 $UGITHTable 9). &0 = & Z
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Ao 2 UYEPHTH 28 p<0.01, €& p<0.05). & &
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o], ol vls ElgmAES] wpx|go] FA AR
oA W Aoer AEJTHE4 p<0.05, ¢
£ p<0.01).
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[
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A A 8 Bie SkR 8 el 2=

AREA7F Z7h FA 0] ATHMOEL, 2013). E&, of

o] A=
Hog olXuk

O
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L, BARREARE A o] Het of g 2520
kgf= o] A+-9] 23.95 kef(F2 &) et =7 "}EB?{
T} Lee et al.(1995)2] AFofA A9 HHF gL
20t](27.3 kghol A 71 =hom, 60t 7hA]= A
5] fasithr) 704 o] SR E= 48| Harith
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Mathiowetz et al.(1985a)2 APAIE 9} vlE3) Ao
QNEAAE 59 FAHAL 6387 (" 31078, 04 328%)
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Al A 25~2941714] F7Fstet7 30~34A]914 7+
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35 Haste A¥FS Hdok EZL Sella001)=
19~91A4)9] u]=+2l 8757 (' 482, o 393%)2 At
oz Agdz 1058 70HE &5t S43 4
Ih, ool A9 30~39A4] oA eEE, A& oY
o] 7} =9k, Kamarul et al.(2006)2 2| o] Ao}
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