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A Review Study for Grip Strengths of Hand
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ABSTRACT

Many researches for grip strengths, using diverse ways such as subject, equipment, posture, method, has been conducted
to investigate the differences of grip performance of dominant hand and non-dominant hand. It is hard to conclude,
however, with one single or simple answer for this question based on researches due to various findings. Although 'the 10%
rule' which is the dominant hand may produces a 10% greater grip strength than the non-dominant hand was often
mentioned for this issue, there is still lack of supports for utilizing to general cases. This manuscript provides an overall
review on the 53 research papers which were measured grip strengths of dominant as well as non-dominant hand in various
conditions. According to this review study, many research findings reported that overall the grip strength differences between
dominant and non-dominant hands were 6~10%, regardless of gender and age, followed by 0~5%, 11~15%, and over
16%. More detail information for grip strengths in both hands for gender and age groups were also presented in this study.
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£ APEoq Ak Ao gk ARee vixe e tEh o] E e &k SEyEmat ol A
AdyEHN ARE, T34, E5BE0) TS AR o 2k} ek Ul oo FES e #d vhee W S
£ e & WAE F4o)A slFa SA9 5 d-E Q7 s3] 5, 1984).
RE B 93S w1/ sith & A= FE 23 Nalebuff¢} Phillips (1984) & el oabd &2 vjold
A o VR R EE At AHE FEEe] 7 AE7b 4 889N ALk wrhd 7122 A4AE T2
olS thekalA AT ¢ Y, FAAo] o 197 (activities of daily living) & F3& 4 iy HE3A=
9} 1471 ¥do] ExAow wdy o] FEAS VPR o, d& 59 bt B3], 2 9 237, 7R3,
54 Aeg fg 729 7125 ATt (Frankel 5,  Fol W IR, A, A &2la Uy, @
1989). F 717] T% FetEo] Qlojok 7hsdt Folnw et

g}t (Grip Strength) o]l EAE F+= T oA, LA+ th3t Frh= o6t sivkm g 54 ok (Ayres, 1981).
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gpote] - &9] FEE ot Hiz Z10F HA uke} Uk
A1 ZH 9] ZAHEA e, &9 Fofl AEE HIsH]
Sfell, At ABAR e ] 98l 12l eve AR
= o] Sl8l Brhdv 59, setE el Frks A8
Aapgel Slolx 1 g3 AdAola gA Hrtst=dl =
e TR PdelM wWol ARErH (A E F, 1992). &
&, vteteol] gk mEdlolEl= ghxtel] widt 7t AR =
A=, AHARl A8 B35 A, St Agjow
gt f1%t e Brlelr] 9l 2 esitt(Mathiowetz

5, 1985).

Bechtol(1954) 2 #ote] ofs} 52 7532 <Qlato]
3}, 95 o= %l HolE s & F gls AT AR 53X
= AR 75 FEE O vEEE] golg vjeS
Hlwst A7 oF 10% F% zte)7k drtal skglom, 19891
Petersen E3H F8<&0] HlFEERT oF 10% &
il 3HE 10% Rules WE3FITE 10% Ruleo] & F8&
(dominant hand)¢] ¥}e}e]2 H]52]<= (non—dominant
hand) ¢] et Eot glof] QlojA] oF 10% HE -2l A

£ Zojth o5 B0 Q&) & eEEF o] 3l
ol eE& wolg HArE e delEs HHorH
o & Qe 9<=2] Thelgo] 444.5N(100b)olzpd 28

0
2 245 4% 5 ke Aol @HA 5, 1992).
BE, FHEn wFEE Aokl Jolo] JFS v
QAzE AL AP, e, AT, 29 A, 5

=9 Sol Qo webd, oleld glEel

=

2. AL

=i TS 9 =wEY AF  Google
scholar (www.scholar.google.com) £}
a8an
(www.sciencedirect.com) £} springerlink (www.
springerlink.com) & ©]&3l3 o, U =252 A9+
DBpia (www.dbpia.co.kr) & ©]83I31t}. Keywordsi 'grip
strength', 'hand strength', 'dominant hand', 'non—dominant
hand', 'hand dominance', 78] '10% rule'¥} '}, '5}h

ofe's st wEEs FHE v, abstract®: Sl

Medline (www.

ncbinlm.nih.gov/pubmed), sciencedirect
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3. of=0fl njxl= 291 & J|E 28S0

o

2
=1, Mathiowetz 5(1985)2 & AE] ¢} vlE3
EX MY FollA ZFshs dRkel 6389 (3 :
328™) & tharo®, to] B 20~944, 12709 15
(20~24, 25~29, 30~34, 35~39, 40~44, 45~49, 50~54,
55~59, 60~64, 65~69, 70~74, 754 o14h) 07 Lol
ST @xF FEE0 A 30~3447F 541INE 7
Rom 344 o= ofgo] A Fhaste] T5HA o]
A9 292NE YERSITE T8 nj 5l AjolofA=
40~44 -7} FEE0] 3.4% HAE A AFGF A 2
2tolE HQl Wb, 55~59A oA FEgo] njFH e u
3 °F17.7% HEZ A AFdF 7P 2 ApolE vrER
o7} FeE0] Aol 20~24417F 312.9NA 25~294]
o] ¢ 331.2N=Z F7kslth7t 30~344004 349.8N 71
%3, I HAZE A Foj5] 754 o)l A9 189.4N
ashe e Bolch o439 & v)FEEs of
Zpoli= 45~49A410A FEE0] 9.9% F& A AFdS
71 2 Aol S B o 55~59A0ll M FEEo] 17.4%
2 AA d"FuUlF 7P 2 ZolE YeERith
Sella(2001)+= 19~91A41¢] w52l 875 (H: 4827,
o]: 393%) & o ® AFEE 7/ 1% (10~19, 20~
29, 30~39, 40~49, 50~59, 60~69, 704 0|4} o7 L}
of FA% A7), Fxpo] A= 20~294 LFEA SE8E
432.18N, €<=0] 411.6NOZ 71 =7 23 gon F
gy} v)FE ] xjolo| = 40~494 183 60~694)
IFo] FEEs) vFEEe] oo atolr} 747} 3.3% (7}
2 22 Ao 9k 8.9% UV & Ao E HAFSLE ozt
% 30~39A4 Z1FolA 2E<0] 245N, f<Eo] 242.1N

o A ¥oka, FEEI WFHEY Folo M 30~
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3941 1F°] 1.2% zolZ 71 zpo|7k Alal, 70~79A)
OFNM 14.2% Zpol2 7P 2 tolE Bt

Hager—Ross9} Rosblad (2002)+= 4A41914 16419 <]
do] 267HS o R oS A A 449 A
56.5N, 541 69.0N, 641 83.1N, 15412 - 414.7N,
1641 490.6NC.2 o7t F7shel| uje} ofe = g
71ee Bt

Kamarul 5(2006)& Zgo]rlo} A7 412 (& 212
g, o: 200) S WOz 5709 vo|thE (18~24, 25~34,
35~44, 45~54, 55~65A4) 2 Ad& 3k AP A3}
2 AR 25~34 104 TReteo] 71 Z151(43.1Nm)
35~44A1%= 43.0Nm, 45~5441% 38.5Nm, 55~6541=
33.8Nm=E Ho]7} 575 getgo] 7hAache HolFglth
TS 18~2442 FHET) v]F-Ee] gotg o] zto]rt
9.0%% F8o] ¢ Zlon, 25~344= 8.3%, 35~444)
= 9.3%, 45~5441%= 11.4%, 55~6541= 15.7%% F9
&ol njFEEEn & gt Below, vo|rt Folas
= T vFEENRS] Aol ARYE Bk oA 9]
A9 18~24 40014 Thoteo] 7HF Z131(25.9Nm), 1 t}
o] 25~3441(25.5Nm), 35~444(23.5Nm), 45~544]
(23.0Nm), 18]3L 55~6541(20.7Nm) & o7} =opxde]
wpe} 7Faehe UERQITh 18~2441% 9.6%, 25~344=
12.5%, 35~44A1%= 5.5%, 45~544% 7.8%, 55~6541=
13.5%% F8&o] njFYErty & gold s welon,
30tjellA FEEw) nlFEE2] Apol7} Ryt thAl 40
O o] 2 FEEr njFEE] o)k ALE BTk

AFAe] Afdel wet ofEs A ATEE e
4], Tsuji 5(1995) 2 3> 2sATES
SAstolck HU2 Mo FEEn v 0] Ajo]ofA
T80l 305.8NQ1 HHA, H|FEe] ofg 2 233.2No®
23.7% =Fol7}F Wt Lucki®t Nicolay (2007)2 HlY XA A
I 487 (241, of: 247) 9} AWkl 35 (& 187,
of: 17%) & o= ofHs S A3 A 39 A%
2 Hiy2 A4 F8<E0] 558N, H]FEE0] 473NZE
15.2% #}olE B, A& HYx A5 39 F8&
205N, H]FgE0] 236NCE 20% 2to]S Ktk Qdukel
& @A FE<E0] 469N, H|FEEo] 448NE 4.5%, 12t
9] A4 F¥<E0] 198N, H]FgEo] 190NOE 4.0% =
o5 w3tk

3.2 &3 |
sfete] =4S dynamometer® =43F=d], 1954

Bechtolo] £40]9] 33k Aoz AsA Hol Q=

Jamar dynamometerE #2°% A78FoH, 1956

California 2181832 AFu W A& 3] et =
AR 91913] (Subcommittee for the Study of Grasping
Power of the Committee on Industrial Health and
Rehabilitation of the California Medical Association) i]4]
ety S4& st 7P At 7|72 ARl

a9 1elA Hi= vpel o], tffie] A5 oA Jamar
dynamometerE A=, o)A HA]ZES SUARE
Zdo] 7V5341 (2.5, 3.8, 5.1, 6.4, 7.6cm), 7} ukH o
2 ARET(G3E F 308, 57%). WFE Febae] FElQl
AL JEd ol IR ALY FHUE HomA I
St Ew T2 o] ol A 3R} oFgt AlghEo]
AFESHH(53 T 53, 9%). HESF Z]A1 Au| A AxE
o] gdg o g oS £%3= Smedley dynamometer
(Nicolay 8} Walker, 2005; Ozgocmen, 1995 %) 7} 3ttt
(538 ZF 84, 15%). 71 9el= BTE work simulator&
ARgEte] oS FAsk AT 5, 20065 3l 5,
1998) ¢} LIDO kinetic work set (Kamarul 5, 2006), &
¢2] A\]Ql Martin vigorimeter dynamometerE A3t
ATE A (Thorngren®t Werner, 1979).

Martin =% FHl

simulator NETET
9% dynamometer
57%

Smedley
dynamometer

3.3 5 Tl

Kraft®} Detels(1972)  Pryce(1980)& £52] =}
A7b pete el mA]E JES AT-steleh Kraft9h Detels
(1972)2] 15° flexion, neutral, 15° extension, “12]3L
30° extension®] thal Ftetele =A% A3}, 15° flexion
(301.4N) ¥to] neutral (348.5N), 15°extension(347.6N),
30" extension(347.6N) ol vl setedo] ekl A7) ve}
wom thE MZEA AAIY] g2 zbel7t §lSith Pryce

(1980) = flexion¥} extension®} 7 unlar deviations



718 Yong-Ku Kong - Seong-Tae Sohn - Jun-Goo Han JESK

Frbsle] Aol d-& =43ty 1 A3, unlar deviation
(0°: 304.5N, 15°: 296.5N, 30°: 272.5N) & moleg oF
A sh= Aoz FAMER O flexion¥} extensione] T
4= Kraft® Detels(1972) 9] A4 3}9} 220], flexion
(15" 255.6N)©] extension(0”: 289.4N, 15°: 304.5N) ¢]
u)8) shetejo] okshAl Lhebiet.

Mathiowetz 5(1985b)& 2427} 90° flexion} fully
extensions Z7gsto] BEX|2] A7} et vA &= 4
o]l #at A2 sk 2 A7} 90° flexion (R: 307.6N,
L: 272.5N)°] fully extension(R: 296.5N, L: 254.7N) 1.

o ok 5% 7} B 20 S W, Feles nTd
£9] Aol T AP BRA FEEG9.2N) 0] BFEE

(61.3N) ol vl&l °F 12% F%= A Yebt 10% Rules
Equl—i]aﬂ Z[_gi\ﬂr

Hhd| Balogun 5(1991)& Mathiowetz 5(1985b) 2 &
o= B ApAgh FRste] ok Aol A AAI7L T}
ko] mX|&= gl Tl AFE SFl o, Mathiowetz
5(1985b) = HHE 907 flexion (sitting: 289.1N,
standing: 296.9N)¢] fully extension(sitting: 296.9N,
standing: 304.8N) Bt} 24817 speleo] ekalr) 1}
om ke A HTE A R4 ] Zhelgo] ¢F 3~5% 7
T AA veRd 2& HofFgth

olg} Fo] ot F4 Al AAE et ] Ao JEFS
nx]=d], 19813 v|=<FX] 5AME 3] (American Society
of Hand Therapists, ASHT) o|A do}& HAALS 93
F3hE D3RS S AAE ARSI o] A= FHAA
7} 2ozt gle YAtel ok ApAlelA] A2 ydstkaL
o7 3HE Aol FHEe 907 FHATIL &5
HHE THOE g Aol

o]F, AT dAFelA ASHTel &3 AHAIE ==
Ao Ve o ol AAE wER] g A AT

% Bol=d](Ozgocmen 5, 1995; Incel %, 2002; Satoru
9} Kazuo, 2005), o] A 3A7} «11}01] oA 2 A
o Aol 25 A AAME s AT

34 5YYY

dhete o] S 0w = APATE 5]EHE 3s 3
A9 =R o xR A e B3she A9t e,
AR Agtmit oFzhe] xjol7k gl

Kamarul 5(2006)2 5%3F 63 dx Z743151
Kamieniarz 5 (2002), Lau®} Ip(2006) & 3%7+ 33| :_17:
Astz A7 287 2418 sk 1, Incel 5(2002)-&
FEEY vFEE AYEE 3 St FHake 7l

Zakla 54 F 183 72 Fskelom, Mathiowetz

o

o rir

kzl

5(1985h) & 33] REE3te] ZA4akqity WA, Kraft &
(1972) 3} Pryce (1980) & 2t7he] &5pell thste] 134t
57438k, Balogun 5(1991) % 5%7F 13 54331
Lunde 5(1972) F8&7 v]FgE tjste] 242t b
ARk st om, shH o ST A9 =& s st
WS AR T Hager—ross 5(2002)2 10%7F =
Al 7V e whe AEsks WS ARESISIT Dellhag
Bielle (1999) % 7}7ke] o] tisto] shinl Zg3tsl
. HESh Fraser 21(1999)+ 374 34} Alxiwto] ofd
Al L8t SHARE st STt

| e i of [ G

%I_.|

4. 7|

I
Mo
mun
10

017 =3

b & AR 9 Tl B & A A4ls Y
7L, Aolle 711 AFRES] o) Agsgr), 3le] 13
WA A 55 He] Y8l AFE-E=d (Innes, 1999),
—’F%‘J% s HFEE 2R A9 534 5, O 9AE

2 A el 7t #BE A 54, @
3 A 147, @ A

;L]_OI—E:] O

ot

ﬂJr‘% E—ﬂ.ﬁl FxdolHE Ass]
A4,©

® 71eF 10z10]30 T}

stete] o] Prhe Bapel Ft B Bk PR IA
Avhi olgelo} YEAE WwA ARHOT FHE 5 9l

Foll A o] ARg-EITH

e HHoE o A dATEE dFdy 9EH
(1992)¢] stete dlole] vlwE fl3l] JJAE2] deolHE
=4 sto] YA F9E(10.70bar) o] H]FE(9.65bar)
R}t ok 10.8% A YEREaL, o34 9] 2E4=(6.62bar)
o] 91&(6.16bar) B} ¢k 7.49% Avki AAEITE A3
& %—(2003)—@ TE£(204.8N) 0] H]FEHE(177.4N) Bk

oz T8I 98H, 1992).

°F 15% A% AThL 313lom, 254 5(2006) 2 F8H&
(247. 8N)01 H|F8=(232.8N) B} ¢F 6% Athil skgick
b uh] 5(2006) 2 2 E45(41.24Nm) ¥ 945(41.44
Nm) 2] zfeli= §lrkal skeich

=9 =FoM AFE FZ 07 3 o= Mathiowetz
(1985a)7} garele] mhotd dlojy vluE flE 4dJ1E2
dolE & A3t PS> 2E48(463.6N) o] 9=(413.8
N)EE} oF 12% A WERtL, oA HESE @ 842(279.2N)
o] Y<(239.6N) X} oF 16.5% Attal AASFA . Incel
5(2002)2 & Foll ARE 93] FEE v|FHES 1
sl FE&(86.06kgms)©] H]FH<E=(79.13kgms) BTk
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oF 10.93% Attar AAEE Yy Thorngren®t Werner
1979+ &5 A FE5 & 5, &3 o7& I 5
= S AFstaa F8&E0 vFEES S8t

2ol gl vlsl o 7% AlthaL sk3l e, Nicolay
( =

_2,_
i3
FEHE(262.4N) 0] H]FHE(238.1N) B} ok 10% =t}
11 3}tk Bechtol(1954) &} Swanson %5(1970)2 A
A ZolRIES] AE H AR VS A Y E &
o] Ankr o7 n|FEEo] 444.5N(1001b)od 4
489N(110ID) & °F 10% Fd=2] AFo)7t et 33
Kamieniarz % (2002)2 A2l A4A] AofjelEef thdt 7|
S gloy, ofle] X AelJEL] AEE st 7]
= SA%ko] FFeto] ofglo] A HollEe] A8 Vs
oAk wpebe s S4sqink 1 A3, ofolx Jllnit
zto]7h Qlot FEdo] HlFHE HlE) Atka st
Cetinus (2005) = Yz 3419 Grip StrengthE 73}
F2E(324.9N) 0] H]FHE(310.7N) Bk oF 45% =t}
I 3118w, Duruoz 5(2003) 2 @ 541 3x}e] &9
715S F4ste] vetd s wwstual 3 Ay, FEHE
(225.3N) 0] BHIFEE(195.9N) Bl oF 15% Al #A]
It} Fraser 5(1999)2 vkl FHE|S 32199
ol S nlwal=d], Akl 817 (14, o) 679), F
HElF 22 831 (16, o 678) & o ® FHE
I n]FEEe] olHe FAT Ay}, Al J@x FHES
322.23N, H]FHELE 301.85NC 7 6.7% o= Holn,
oz} FELe 181.23N, HIFHELS 164.59N0 FEE
o] HIFEERT} ¢k 10% A% Ak FHEE $A49 4%
WAl FELS 77.35N, HFEHELS 82.84NCE 6.6% A
o]5 BT oz}t FHEL 66.79N, HFHELS 70.70N S
% 5.5% Aol Z v]FEEo] FEERT) ofHo] F5 et
W13z, Dellhag®} Bjelle (1999)2 F8& FuleE]E gl
sl 51 9] 713F &<k gote o] wskE S7ste] nlastal
2} ek WAlS F8E(174.4N) 0] H|F8E(224.8N) K.
th oF 22% HEE SHA UERLD, AT FHE(73.29N)
o] BlFEE(B1L.7IN) et oF 10% Z= Arka stk 5
W 5] AR Feolle @do] F+8E(193.87N), HlF8
£(194.13N) 9] #ol7h glgiom, whd oA FHE
(63.43N) o] H]F#E(71.43N) &) vl ¢k 10% A AA
vehd 25 A 2 2olzt glith

A ATEelA FYEH vlFYES foty vEE 4
st % 13 Zo

ol
O—|l—’

&
N

¢

5

N

4.2 £F KM=t miots Ziol k| iy

=74 A Wsle] e Feds) vjFeee) sjoke vl

B AT

14

o

No A2} WE | & (FEEMTEE)
~ e =ehs 108%
ES: | o »l———n__
1| 958, 484 1992 | 5! =% 7400
2 | A% 9 2003 | FEE 15%
3| E g 2006 | o]l
4 | AEp, o]F] 2006 | TE<E 6%
5 | Bechtol 1954 | F9% 10%
6 | Swanson et al. 1970 | 9% 10%
7 | Thorngren and Werner | 1979 | 8% 7%
. e FEE 12%
8 | Mathiowetz et al. 1985 of: FEE 16.5%
. F@Eh: vFEE 229%
9 | Dellhag and Bjelle 1999 o] () wlFEE 10%

of: == Ecnl

10 Fraser et al. 1999 Lj—(%}}}?ﬁ%i@% .
o (3 HIFHE 5.5%

11 | Incel et al. 2002 | & 10.93%

12 | Kamieniarz et al. 2002 | €& 10%

13 | Duruoz et al. 2003 | T8 15%

14 | Cetinus et al. 2005 | FE€E 45%

15 | Nicolay and Walker 2005 | T8 10%

S A3 =R 07 Kraft and Detels(1972) 2} Pryce
(1980) = =59 A9 w2 shete o] wigks: S7gstaat
51993, Fredericks(1995)+= £59] 247 $HY w 3}
otele] Z7)e) disliA Asstaat skith. Mathiowetz &
(1985b) 2 FE=A] $1A]e] wpE selel ] Helg S5t
2} eklen, 2 EE(69.2N) 0] AE=(66.7N) Kl ¢F 12%
7} Avka AAEEATE o9} & FA|E Balogun 5 (1991)
T ghetge] WstE 4ot

A A=A FEEY vFEEe goty bjEs A
3 ®% 29} 2t

%

B2 5 XM H#H =5

No A2} a= H| & (F8&/0] 78 E)
1 Mathiowetz et al. 1985b FHE 12%
2 Balogun 1991 FEE 12%

4.3 #ZEHOE HE AT

wEuolEle] ME Wole MEE AT T HEOw,
Yim %5(2003)& #5 ojzlo|o] sjelee] g Heleg A
FahnAh Toke e Sste], WAl ojzlolt Feld (2045
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N)o] H]F#E(192.5N) B} ¢k 6% Avka gkgen, o
2} ojfols F8<E(188.5N) 0] H]FEE(171.1N) B} oF
10% =Avkar AABEATE o] 34 5(1995) 2 &=11e] <
FodE gty RFHolHE Alwstnat oty s 5%
3lod, 20thE F8<(430.2N) 0] H]FEE(391N) B}
9% Akl aF%aL, 30t FE<E(428.26N), H]FEE
(413.6N) 9] #Fo]7} oF 3%, 40t= %Eﬁt(409.6N), H|F
H<=(377.3N) 9] Afo]7} oF 7%, 50 F2<(369.5N),
H]F8&(366.5N) o] #fo]7} ¢lom, 6OEHE F2%(363.6
N), B]FHE(844N) & o)zt ¢k 5%, 70d= FY<&
(358.7N), H]F3&(353.8N) 2] z}o]7} ek 3F3Th
A 5(1992)2 FH=<lolAl 10% Rules 44 715
duap setd& SAste], WA= FYE(301.4N) 0]
£@273.1IN)HYG ok 10% Aot 3o, oA += F
142.5N)°] H]F#E<=(119.9N) B} oF 18.8% =Ivtw
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ol
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tm ¥@ AN
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] JElel whE spote WistE ATst
Hager—Ross 5(2002) 2 ofol=2 TetE 9
1A} ko] 4~16419] FYEH H|FHEL]
dch 1 Ay, RE dAHox Fg o] H
10% Aar FE3FATE Sella(2001) = 1

FHlolElE WAt st S SAstke], wAke
(432 2N) o] H]FEE(411.6N) Kk oF 5% Artkal
A= FEE(245N) 3 H|FHE(242.1N) &) xfo]7} w
sitkar shsich Kamarul 5 (2006) 2 Zeo] Aol o] et
g RFUOlEE e e Bago) g d&FtolR et
Oﬂ J}o a_o_ _z_xi o}o:] ua} _Q_Eﬁ:;d—o] E_/,:(41 2Nm)
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