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The Study of Pinching Type and Power

Myung-Sang Moon, M.D., In-Young Ok, M.D., Han-Joo Kim, M.D., Sun Im, M.D.
Department of Orthopaedic Surgery, Catholic Medical College and Center, Seoul, Korea

The pinching motion is thought to be one of fundamental hand functions, the power of which has been quantified by
measuring it isometrically with variously devised pinch-meters.

The present authors describe the investigations on the pinching power of 350 healthy persons, 200 male and 150 female
Koreans, by the use of Preston Pinch Gauge.

Six kinds of pinch were chosen: (1) thumb-index finger tip pinch (1-2TP), (2) thumb-middle finger tip pinch (1-3TP),
(3) thumb-index finger pulp pinch (1-2PP), (4) thumb-middle finger pulp pinch (1-3PP), (5) thumb-index-middle finger pulp
pinch (3PP), (6) key pinch (KP), which were classified again into 19 kinds according to the shape of thumb, index, middle, or
other fingers during each pinch.

We describe those as principal type, hyperextension-flexion type, hyperextension type and other type into four. It should
be justified to calculate the mean normal value of principal type pinching power in Korean.

Principal type of pinch involves 1-2TP, 1-3TP, 1-2PP, 1-3PP, 3PP and KP, as to Hyperextension type of 1-2PP, 1-3PP, 3PP
and KP. Other type of pinch involving 1-2TP, 1-3TP, 1-2PP, 1-3PP, 3PP and KP is different from Principal type simply
because of the shape of nonjoining fingers during pinch. Generally, the pinching power of Principal type was clearly highest
among the four types except for pulp pinches.
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Fo 3 FEstel kA 2 o] AR (i)
AR FA Tl w3 =l
A4 33 gz Ao ke H FEE(D)
71 84 ZA 5] 93, 12kg =& 25Ibs 7} 9 &3 o)
75 A7 Fig. 1)

2717+ B3t 5UT "dAAE ARsgla, A
718 A=Al 4elE A skt

3. {YE wWx|Hof yato
A FF HA LRl et AzEE B

SaollA g ge] Zele mA, Uz, FA Aol
A 52 FohA AAYrEe YA (Fig. 2).

O Tip Pinch : =3 (%)t A =& FAHE
Zhell A Wallxle WA 2AFA DA (1P THE A
3y BARgArARH M-P) e ARAE HEA =,
(Fig. 2-1).

2 do

Fig. 2. 1. Tip Pinch, 2. Pulp Pinch, 3. 3 Pulp Pinch and 4. Key Pinch.
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- FIG.3

1 Thunt=Firger tip pinch = 2Tnunb-Finger pulp pinch

'3 Tous: Index & s

e r.%nerr 4 Koy pinch
: nch e
thumt I-F jointjless than ‘thusb 8-P jointino more than Banz thumb [-P jeintiless
; QU0 flexed, - n extended, t}nmb I-P jolnt & M- F Jointino than 90 flexed,
thimb ¥-Fjoint;up to 0 more than (- extended. thumb M-F joint;less
extended, . index & middle fingersiside to than 0 extended,
GEPE ; side attached.
5Thumt-Finger tip pinch. - 6Key pinch 7 Thunb-Finger pulp pinch BKey pinch

thunb I-P jointjup to 90 - thumb I-F jointjup to

thumb I-F jolntjhyperextended. thumb I-P jolntihyper-

flexed. 90 flexed o

: * thumt M-F jolntjless than O extended.,

thumb M-P jointghyper- ~ thumb M-P Jjeintihyper- W 3 1axt9nded. thumb M-P jolntjless than
St Extended, ' 0 extended.

9 Thumb-F inger tip pinch

thumb & the related finger
same as:in the prin-
cipal type.

f.har fingers;nearly in func- al poaition.
tional position.
Fig. 3.
@ Pulp Pinch : 23] 2% (pulp) &} 81 A =+ FA &5
bl A sz e WA olud, ofuf ma|FAFATAL A

2 HAANE AT 4 ¢A HoH(Fig. 2-2).

@ 3 Pulp Pinch: 2%, 2% 358
4 B2jell o] F-o=] = pulp pinch o]} (Fig. 2-3).

@ Key Pinch: 4] & & =is} Z& Az 24
Bxo ale &8 oA Al A} (Fig. 2-4).

ol el WHE FHsd AAME ZAHE FHE B2
o] ZA kA,

1-2 TP : Thumb-Index finger Tip Pinch

SER 7ol

1-3 TP : Thumb-Middle finger Tip Pinch
1-2 PP : Thumb-Index finger Pulp Pinch
1-3 PP : Thumb-Middle finger Pulp Pinch
3 PP : Thum-~Index~-Middle finger Plup Pinch
KP : Key Pinch
=3 7 AX)FaAe 2] e a9 AX gl 3

thunb & the mluwd E‘Lm;f-'r,aam
_ as in the principal type.
ot‘rmr fingersynearly in function-

11Key_pinch
thumb & the related fingeri
same as in the prin-
cipal type.
other fingersinearly in fune=
tional position.

otz 9v A Y ¥ Aol whebA 712 (Principal type),
FA1 A 9] —F %1 ¥ (Hyperextension-Flexion type), #A A
% (Hyperextension type) 28|32 71E}E (Other type) &2
FR39 s, 7)£3elE 1-2TP, 1-3TP, 1-2PP, 1-3PP,
3PPt KP 2 6%, HAAH—EHYdE 1-2TP, 1-3

TP9 KP Y 3FH, FHAAAYel= 1-2PP, 1-3PP, 3
PP} KP9 4 %% a8la 7|ty 6572 F 19%
9 #A1E FHsec (Fig 3).

A. 7|24 (Fig. 3-1, 2, 3, 4)
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B. M9 —2 Y (Fig. 3-5, 6)
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Table 1-1. Relationship between pinching power and ages, height and weight Principal type

(200 cases: male, 150 cases: female)

Pinch (kg) [ No. of . .
. 1-2TP 1-3TP 1-2PP 1-3PP 3PP KP Height (cm)  Weight (k

S Gro)N| subjecs ght (cm) ght (kg)
10-14 30/20  3.0/20 21222 2018 22720 3.128 4.5/4.3 152.48/152.24 41.21/41.13
20-29 50/40  2.8/21 4.2/25 3.0/22 4028 52835 8.2/5.4 170.46/158.21 60.98/89.35
30-39 50/30  3.0/25 4.5/3.0 3.025 4430 54/40 8.4/6.2 168.27/157.14  62.05/51.15
40-49 40/30 2823 4.7/28 3.024 4228 54139 8.5/6.0 167.15/153.11 62.63/52.21
50-59 2020 24122 3.024 2522 2525 4.5/34 6.5/5.0 166.71/154.31 60.07/51.45
60- 10710 2017 2818 2UL7T 2118 3425 5.0/14.0 166.84/154.06  59.03/50.35
Total 200/150 15.0/12.8 21.3/14.7 15.6/12.8 19.4/149 27.0/20.1  41.1/30.9  999.91/929.07 346.97/295.64
Mean 251 3.6/25 2621 32125 4.5/3.35 6.9/5.15 165.32/158.45 57.83/49.27

* Male/Female

Table 1-2. Relationship between pinching power and ages
Hyperextension-Flexion type (200 cases: male; 150 cases:

Table 1-3. Relationship between pinching power and ages

female) Hyperextension type (200 cases: male, 150 cases: female)
Pinch (kg) Pinch (kg)
. . 1-2PP 1-3PP PP P
AgE §1s) 1-2TP 1-3TP KP Age (y75) 3 K
10-14 1.0/1.0 1.4/1.1 2.212.3 10-14 2.82.5 3.012.6 4.0/3.5 2222
20-29 2.11.3 2.21.3 4.3/3.3 20-29 4.0/3.1 4.6/3.2 5.714.0 3.212.8
30-39 2.2/1.6 2.4/1.6 4.4/3.5 30-39 4.2/3.4 4.8/3.6 5.8/4.4 3.4/3.0
40-49 2.01.5 2114 4.0/3.3 40-49 4.0/3.2 4.6/3.2 5.8/4.2 3.5/2.6
50-59 1.31.3 1.6/1.2 3.3/2.6 50-59 3.212.5 3.6/12.8 4.8/3.7 2.6/2.3
60- 1.1/1.1 1.4/1.1 2.4/2.2 60- 3.012.0 3.4/2.2 4.2/13.0 2.2/1.8
Total 9.7/7.8 11.1/7.7 20.6/17.2 Total 21.2/16.7 24.0117.6 30.3/22.8 17.014.7
Mean 1.6/1.7 1.9/1.3 3.4/29 Mean 3.52.8 4.02.8 5.1/3.8 2.8/2.5
* Male/Female * Male/Female
Table 1-4. Relationship between pinching power and ages Other type (200 cases: male, 150 cases: female)
Pinch (kg 1-2TP 1.3TP 1-2PP 1-3PP 3PP KP
Age (yrs.)
10-14 1.411.3 1.8/1.7 1.211.2 1.4/1.4 2.52.3 3.4/3.2
20-29 2.4/18 3.312.0 2.31.7 2.3/1.8 3.9/2.8 5.8/3.5
30-39 2.6/2.1 3.4/2.3 2.3/12.0 2.5/2.0 4.1/3.2 6.0/14.0
40-49 2.312.0 3.6/2.1 2.3/2.0 2.3/1.9 4.1/3.0 6.1/3.7
50-59 2.0/1.7 2.71.8 1.7/1.5 1.6/1.7 3.012.8 4.8/3.4
60- 1.6/1.2 2.2/1.6 1.4/1.0 1.3/1.0 27120 4.0/2.4
Total 12.3/10.1 17.0/11.5 11.2/9.4 11.4/9.8 20.3/16.1 30.1/20.2
Mean 2.05/1.7 2.8/1.9 1.8/1.6 1.9/1.6 3.4/2.7 5.0/3.4

* Male/Female
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A8 £34ARE FAAAL AG Aol o] F
oAl WAolch, E o] Hel AHFHE AT + gl&
Akgrol glol olelg ol 52 SR A ASsgich

of Yollxie AP ALYt WA gad,

C. BAMYY (Fig. 3-7, 8)

PP, 3PP, KP ol A5l o} %4 4 gle AN E%e) |
Yolv], EAFARYY A= AANE HEo FTHY
38 3teE sto] SAslgc

1-2PP, 1.3PP, 3PP &} Ax a2 7]&3guc P4 3
g,

D. 7|erd (Fig. 3-9, 10, 11)

AAegel Az b2 A Aol zefsial &
7l =AY A4S A (2 7150 #HSHA
g Heolrt,

AR Aeyuc gagel

m o H(EHAD

1, cdoiel A

b 2009, oi#F 1509 9] odEid UxAHe JAE 2
o, dAbel S, 10~144F 5 504014 Fel A& F
FHH A7} %3, 2000, 308, 400FAME HE A
8 2 7} &k} (Table 1).

o] o} F(10~14A4l, 504l o] AHF 2 A AF) 7he] A A H

e
N
3
30,
o

ol NG AL AYE 1%2 F2E .
ozt = 30 HAXHo| 7t A 2 Fe ol
7y gkotAlel whet AA Faskgict,

2, el A

YEAeg ol Wzl e} 1 4 AE A A
AL Z2n gdgdon] 20~494 Atelel 14069 FA,
100ed1 9} ofzbel 7 7|EY e AAH HEAE FHED
v, Jate] @l o] of=bel Aol wid, 7z AP
7+ fxE g xlol] it FAHelA 10~14419 o
2E2 Adlze ¥ 1% AR G237 AR

¥& 3T el ok (Table 2).

3. AF-AMZoHe oA

10~ 14l A AlR-AFa 7 A8 2ol H8E1
%2 %ol WA QAAUS, 2ol 2 98l dS
A& AA-AFe A Fojof BACE A, v
A QA9 g ol9lef FolM AF-MFL AXH
of d3kg v A=A Egohe AL & 4 USieh (Table 3).

olAel AEA F5qe AUAY HFAEF v, A
A3, % 9 298E T 27 2R oA
(Table 4).

wq G AAS Tl 4 X FHo g P FAA
g uwlms) R, HAALF e Pulp Pinch & A3}

Table 2. Relationship between pinching power of Principal type and sexes (cases: 10-49 yrs.)

Pinch (kg 1-2TP 1-3TP 1-2PP 1-3PP 3PP KP
Age (yrs.)
10-14 2.012.0 2.112.2 2.01.8 22120 3.112.8 4.5/4.3
20-29 2.82.1 4.212.5 3.012.2 4.0/2.8 5.2/3.5 8.2/5.4
30-39 3.012.5 4.5/3.0 3.012.5 4.4/3.0 5.4/4.0 8.4/6.2
40-49 2.82.3 47128 3.012.4 42128 5.412.9 8.5/6.0
* Male/Female
Table 3. Result of statistical analysis of the relationship between pinching power and height and weight
\Factors Height
Pinch 10-14 20- 30- 40- 50- 60- | 10-14 20- 40- 50- 60-
1-2TP e - - - - - |+ - - - -
1-3TP ++ - - - - - ++ - - - -
1.2TP + + - - - - - ++ - - - -
1.3TP ++ - - - - - ++ - - - -
3PP ++ - - - - - ++ - - - -
KP ++ - - - - + ++ - - - +

++ :P0.01, + :P0.05 -:P0.05or no significant difference
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Table 4. Mean value of pinching power of principal type

(Male)
Pinch | 121p 13TP 12PP 13PP 3PP kP
Age
soqs Men| 29 45 30 42 53 84

SD. [ £04 %03 £04 +03 +04 =06

Mean 2.1 28 22 2.3 3.7 5.3

Others

04 05 £04 +04 +05 +12
(Female)

inch

Pinc 1-2TP 1-3TP 12PP 1-3PP 3PP  KP
Age

soup Mean| 23 28 24 29 38 59
SD. | 0.3 +04 £03 #04 04 205
1. . . . . .
Others Mean 9 2.1 1.9 2.1 29 4.4

SD. | £04 £05 +04 +05 +06 1.0

Others: 10-14 yrs.
over 50 yrs.

Table 5. Average pinching power of male between 20 and
49 yrs. of age

e ST R U °J;I7l £
Pinch (kg) - B ST
1-2TP 29 2.1 - 2.4
1-3TP 4.5 2.2 —_ 3.4
1-2TP 3.0 — 4.1 2.3
1-3TP 42 —_— 4.7 2.4
3PP 5.3 —_ 5.8 4.0
KP 8.4 4.2 3.4 6.0

P 7)1 EYe] PAHe] AR & e v Frt
(Table 5).

| Et

A o] ol el, Charles(1958), Bechtol(1954)%%
2 finger tip pinch, finger nail pinch, lateral pinch & %¥&
8k AL, E Flatt(1961)” 4= tip grip, palmar grip, lateral grip
© 2, Swanzon(1962)2 chuck pinch, lateral pinch, key
pinch &, Taylor (1955) += palmar prehension, tip prehen-
sion, lateral prehensiono]el E& &l A|ut 7|2H o
= °iL Folr} 3 F 72| pinch Fatell4 o]Folxlz 2
Zgyigte] ohE golrt,

AAEE 7lEH oz A (kR 71 )
A (tip pinch), AA(¥% :Ertzk wpeh)7lee @A)
(pulp pinch) 28] key pinch & 3 7}#& ®&}e], TP &}
PP & 77 =R, Az, & FA Abe]dlA e A
22 vrdx, oA 2R, A aejx Fz Aol
FAlol o] FoiAE 3PP & w3 67179 #HAE F
Z A3,

23 AREL o] 67 71 EYAA F4Hoz
4] HrbaE o FrhEE, & 2A, AA, F21 Y
a8 Ae A 2ol uwa AAAY — =9,
HAANY, ez 7ty F& FAHAEE A3
et

AHHZ A el Aelztle A7 7 AR5
Sk uk ok wAstE 477 gk, FAAdezE
19531 Bechtol o] Bt Al 2= o]-&% grip tester
of faled B v Y3, 2F YR 1961 HIA
(Yanatani)?5-°) 155, 28-S o]43 gx 24
€ A=sga, 19714d60E BRMaruo)'7} ¥EEA )7
(EEH)E o83 AXA 23 Hx|ajol] Hale] xu
vk 9let,

=3 1972\ d o] 8 Dickson-& Cybernometer 5 A}-&3}
o Fulelad AAQ gale] AHH-E FAHsIAR w},
&9 715 Hrioz A 43 Wyolata slaiel,

197539l &= Burmeister? 7} 3-%52] s x| 2ol e gk =}A)|
T RTE 3tn dR|ab vt & AT AZRE o] £
FAE AAAd,

g gAgle Ao S0l B7 —“r'-il%} 2d, o
Foll e KR (Ogihara)™ll 213k 821ele] P4 Hgd &
z}9] o}z 2 (#BI% S ¢ grip strength )oll g -3‘-’—-1—7]' A
i, Burmeister & X flelol A e Fata 2 shd ol
ol2 = 17419 2] ofF< A i wuE %},

Selvbebol & 243 (1975)2 4 7F A4 FFe &
oF % (B 7)ol H3led B mgtul Qlort, of3] Ao
g Hue il

AAEe Feldta 4 ddoARe Faa 28z
21 o] et 204101 4bel A dl 25 3505 ol v shod
YL FA45n, Aol J3g Fiz ofe] 249
o] Ao wfsle] HEZ vl 5] 10404 14400) o]
2+ 3y 5088 oAl R g I REe YyAhdE v

B3 o} eodleldsie Ao A A wlk
25 eI WA,

Hol| W2 25 ¥ 204lc] 4ol S 1 %9
FrzhE e do 24 2 Ay el 25 gl 33
ol ofzle] Aurh ¥ £ 55 e, o
sy @LE"“ Aol A= g ghed] “5‘:} R R o R

A gk

ok FIF
* f-lft

oZ:
I
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Burmeister + 5ol A& $ulete) 27 59 247}
BAAZA D ol
Azdste] JAE ¥, dAE 20~4948 AAIEF
o] #% 1l 504l0l4ke]l mddSe) AAHuc ¥
e A% Jelz, o] 5 FoE vy HEE
A2 3 2ol Elgslte Ag o 4 gidl, @‘6“’“’“—‘-‘"
300} Hxol HAaxz velygn, 1 FE Aol B
°]'7ﬂ’"%‘ A8 HxHe] AEHchE AT 564
F o60Alol A = Alate) A vlkd 3 JebiEe A
ookt
AR, AFE Adde Ao e Jgrg v AR &
ez Bolu}, Burmeister £ °|AL <AAIHAHE
wpeke) Avjebe wof Fad QA7) Aok g,
Axy 2HAKE v, KP7} 713 &3 3PP 2
t}2-o)s, TP, PP 7} HAAE Yehiglich, &, A3
%‘i""ﬂ"‘] 71239 KPo #HFAE 8, 4kg°]_\_. 3PP 9
THE 5.3kgol et

o i

e

¥ g ¥

AAEL 19813 3YHE 6 YAtolo] 35089 A4
Y dxalel AxHE A3 b AAE A
o},

1, Ax#de 7l2ge] A2 £ 43 (KP: 8. 4kg)
wolm, of FlE¥eos A4 FFUd AXH HFA
24235k o) elgdslict,
2., AAHAY —FH4Ee 1 =Y (GEF ¢ shapening)
o] ¥7b5d AFE glow, of fFel A KP:
4.2kg) & AB2Yuct A4 Ax, FARNYES PP#
(4. 9kg)° 71282 PP (4, lkg) Boh & g Rt
. AxHE dedate] AAE v, A AR

mo ndu

»3_%, 453} noiuEe F T2 rolAn, ot
A% 30ehel g o] H A KP: 6.2ke) & HhER
T2 FFE ezt pobd 45 AAHE Ao

.;;

. Aol w2 AAHG wud, 204 oj4akel Aqle
*i—t— A Sl glo} A7) AR 37
& vepiigdcl
Az AFae A v, Addolde A4
A3 BA 7 glod, 5ol oM BH G LA ol
= A& 4 5 UL

6, AAHE Fq el KP7L 1  (KP: 8,4/
6.2kg)°] 3, 3PP(5.3/3.8kg) 7} L t}&olud, TP(3.7
/2.5kg) o} PP(4.1/3.0kg) &} 32 79 Zx HAAE
LA

TN

w

WY
e
o
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