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Analysis of behavior in opening plastic bottle caps among healthy women:
Differences between young and elderly individuals

SUZUKI Misaki, HIRANO Daisuke, OGANO Misao,
TANIGUCHI Takamichi and SUGIHARA Motoko

Abstract

The purpose of this study is to clarify the relationship between ways of opening plastic bottle caps and grip and pinch
strength by observing how young and elderly individuals open plastic bottle caps and by classifying these behaviors. Opening
of caps of 500-mL plastic bottles by right-handed women (young: 51 university students; mean age 19.8 y, range 18-22 y;
elderly: 62 community-dwelling individuals; mean age 79.9 y, range 60-97 y) was recorded with a video camera. Afterward,
grip strength, pulp pinch strength, and lateral pinch strength were each measured three times. The 11 elderly individuals
who could not open the plastic bottle had significantly lower grip and pinch strength than those who could open the plastic
bottle. Among the elderly individuals who could open a plastic bottle, some behaved differently from the young individuals;
for example, some of those elderly individuals pressed the bottom of the plastic bottle against their thighs, etc. A behavior
that the young and elderly individuals had in common was that many in each group pinched the plastic bottle cap with the
fingers of the right hand and gripped the bottle with the left hand. Although both groups behaved similarly in attempting to
open a plastic bottle, the use of thumb strength, increases inthe actual contact area of the cap by pressing the palm of a hand
or by pinching the plastic bottle cap with three fingers, and other behaviors were observed among many in the elderly group.
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Therefore, elderly individuals appeared to choose ways to easily apply additional force in opening a plastic bottle.

Keywords : grip, grip strength, pinch, plastic bottle, plastic bottle cap

I. 3L

TR 27 4F 10 H 1 HEFROAENZ BT 2 Sl
267%" EVbITWV A %, E&EIC L 2B EE
I 5 BRI S BT BV ESEIREE DR R B\ T A
PEREEIHEN TS, M IRBREIIC BT B 1R
2B VT RIS RS ST WERTH S
EHSOMRIZBWTY, RSB X 2 B8 A
BIBEEHEOMEERDLE (LT OT) %2179 % ofks*
"BTWDb, UNEYT—=2aryiziED T IIHhi:
0, 3BT PR B O SRR R L, RO
H#AGEE) (DU ADL) L XV ECTETL5—4T,
L OBENDL [Ry PR MVOF ¥ v THRITFIZL
W] Lo R E AN D, BT R
D 60% LL EOFEGIT, ADL IIAESIATZ A%y b
RIVERTZ2EEPROENETHL EbVbILTE
DY, BRI IR T O A7 & BIETIT B,
Fieif, EREEE VoA RRTOPET L E
s Tn5 Y,
BERANEZSFRE Loy MR MVOF v v T HHE
OFFETIE, HFETE v v 72 0F L 2BRICIES
105kg PLE - IS AT 25kg L ERHES 2 Y &
ERHRHEET 0.54MPa DL ELETH B Y 2 LR
HEINTWD, F72, HEFLLBET 2L, Gk
TLZzmEEIlE 2T, Xy MR MVORER A -
FDOS:OREIE LV L Y PEHE SN TN,
Thomson 5 7 IZFHHAMETF LTS ICHE TX
DEBOTYA ¥ OBREIZIANT 2R 21TV, Sk
W&o THEICRDEF LDy PR LT
HY, WEELHEBE L CFRHERFRIEREIEL
LT ERFT WD, F72, BE/Y — i Inverted
power grip (M FIZ L 72fHHR Y ),
digits T and Il (BHE & RIBIC L 2 MBED £ A), Lateral
pinch grip-digits T and 111 (EE3E & 3512 L 2 HIES
380 ),
Power grip-palm,digits IIl and IV (F-Z & Hig, ZRIFIC

Lateral pinch grip-

% 4 ), Normal power grip (JliH D&Y

L %18Y0), Other (Zfh @ 4k LRIBOFEE Cw
i) Lo 6 DR b, HTHHEDS T A
DLW &, JEE Y — VIS b R E
WA ZMERIREO bk ho 22 2 L Tw
B, SLICEROBMIICEELERERZL LT [
Dy AT - B () - HEBIE] © 3 >0
FAEHZZTC05%, BYDY 4 TUMND 2 EFED
SR 2 R R LT v, BIEERILT L D
FTx vy ThEA, FHEFCOREEZ LT 2 L1
REd, HWoOLELHoZ e RMENTVLOAT
Hb. ZOWE TR CHEEBEOREICE TE
SholcBRE LT, NREPNEES L EE
EEDETABEL ol bR, FEFLEH
FEHEIMME TV L, SHIRETFEREELTHI T
RN IFEOY S OMEHE T LT 55, BE L
DHIRD A7, e LHEBEESBE SN2 L
HEEND.

IS Y EE SRS (B A, K119 A)
AR LZEBAEIC LD, 2L oy MR MV
DF vy THEROR S L FROKRE, HH L33
DWTHEZRYD, SOIZEBICHECEL2Gr%
AT L7z, ZORR, 2 N (12%) PHRHEHRETH D,
T F 72 1B E W LR C D HAT25.0%, FHRHAYE
WE L 2HED 122%, FHRI/BHIRTVERLLFE
75104% VY, FEBRICHBETRTONELE L 5E
ML EHE LTS,

BAETIEZ = N—F VTS V558 E L, FETHH)
AT 2HMEEDBGPHEINTVE =T, &
W2 & 5Ty MR MVORENT W F 22128 LWk
EThiHEVRD., LeLess, @SEofy KR
NVOBRIETEER, FEBERED R 2% 55 EH L mikn
EOREFEOERCRT) - D AT L OBRIEE T
FMC T LRI . 22T, ARFRIR,
5 LERE DNy MR VORI BIE - 58
L, B - 25BN EOBRMEEZHHOLIITHI L%



[N R WNE e

Hig& L7z, CoOBREEAHL 2T LICLD,
Bee ZBIEHATEZNAZENTE, FOREBICEES
B o 7R R E QBRI R L OO T 2w
neE T

0. Jik
JIIP O
FRIFLTREFEESINE, HETH#ER ML
7Aoo T B HUSAEE D 65 LA 62 A
DEFI3ATH . EEHPAMESEACHELL. &
LIlEEE R ADH L, Xy PRMVOF v v TH
HARTRTH 72BN 11 ABY, Rikd % BE
ROFEONFHE Lz, 2011 AOFIZiE, v v
TERET AR, FIGEERR TR S E bW
MEFIE, FENCHIZEEH R, B ATEHRORE B
LCa L, MEefre b, AL, ERER
TR R EE R RS ORR LS CEM L 72 (KGR

5 14-10-126) .

2. FIH
1) BIHEEED U T4 g

H 5 A LOPLEIZ 500mL DFEFDOF <Y IR b
VEEEL, TOEICES 72O EORF2%kiEL
720 NRBEIZ T AT OMFICERB LTS v, ik
HN OOy PR PMLVEFIZ-> THDH O X
T TL S, BEIIF Yy THWN D T TH
T2 | EfE— ENZHORZ ITEHDOATE 2
720 NRBEIIBREEOIREY 2, <y PR MVE
M) EFThrody vy 72RF LTS5 o72.
C O, FFHBIEOHEIZFE L %5 7.

HREOWMAE 26 FHE TO LRI Z S
&9, EFF A A ZIZIER &M LI 2 BikiE L
7z.
2) ) - o FANOHE

PR BRI, B FANERREL. B
I TH N BUIRIRICH &, \BAEF (A A FL—
RIBEE - g L3, TKK.S5401) O 7)) v 7O
18 D (X TR o E AR BT & 73R i B 2% 90°

#2225 (2017)

X% 2% X)L TG R E G 3 BlE L7z,
F AJJIEJAMAR 7+ 1a ZiliER E > F 0 (HAR R
74 v 7 A, MG-4310NC) % H\v>, #F AT B
HiR T 90°, Rifrh ML CRHEM 21T 572, 8IS E A
EHEIEE I -T (BHRE R, LAREI-T (3L
R, AIEE - (B4R HdR), AREI-II (B
REmhiR), MES FAIHME I-T (BEER),
FEAE T - (BHEERIR), AAMEI-I (BHgep
18), AL I-T (BHEE PR % & %k 3 3o
FHAN L CHIERT & L72,

B, AFANE T 27 4F 8 HA 5 10 2% L 7z

3. T =85

RFZETIE, EFF A AT THH L2 S o
Mo, Xy NRMUEY Y TORETHF v BT
LEAIOBALE vy TOF XY =, Fv v TO
Bl EH LT L7z, RIS 1 EEFETF
HATCTORFAERTBEIL, ThEhogEs L ikHm
LA HRHE /Y — v O5FIBIERINZ 7.

B - oA DOWEBIIRAMEZ B L7z #H4E
L, FMEY - VEICL LB - oFEATIO
AL, BRIBT L KWEMDPEBA L T2 58
7% Shapiro-Wilk O IEHIEMIEIZ £ 1 #ERE L 7246 4,
IEBL A 278 & 72 o 72355 (3 HUE I Wilcoxon D FF
A S MERAE A L, EHGH 2R L7z Ok
ROV BERER L7z %8B, TRTOMEICIE
IBM SPSS Statistics version 21 (IBM) % vy, HiEK
#i3 p=0.05 & L7

. R

1. By — v o5k
NEHEOFEER 1IIRT. HRER - HEEE

51 N3 19.8= 1.1 (P +FRERE) KT, S 62

F1 NEEFEOFH (R, FH=SD)

FAEE (n=51) 19.8%1.1
&k (n=62) 79.9+8.0

i FEREE (n=51) 784%*77
FIEREEE (n=11) 86.6%5.1




[N R WNE e

NiE799£80TH Y, & 113 ADF v v THFH
EEHRE L. SWmE 2 A0) b, AHTE Lo
2N (FREEEESRET2) 1386651 THD,
WO IO RIE Lz, SHENRE R -7251 A
DERL 784%7T K TH o 7.

FHTITRECh o 1oL FEH L Bl E L GbE7/2 102 A
DETHH A THRIZ L) 9FEHEDOREF — > 5%
BENTz, R HIVEH LRI TOEE) T
H5.

FERT O Z & LT, F v v 7O4EHFH (K-O),
8y — 2 LRI ORAL (M-03) % R/ 48RS
y = VIHATIIZRICHEE C TRIIE S A4 0 LK IE 3 >
T, FERY, WERYICHE L. B, RN
PEo TRIBEO AL (B - |4 - AL (FRE &
NTwz, WIZF vy TRERFEOE)EE LT, Fvv
TERMVEAKOBE, TRbERBERICF Y v T
HEETONF vy T EREM S 2 [$ O (4-2),
FHfgioOBE (M-@) 12HH L.

SO TR SN2 91 D/8F — L ZDnT

#2225 (2017)

CHIBERINAL TR v v T A FMIED AT L

BB IIER P VAR 2 EF TR L, 22K
I LA 2 L) ICLTHEELZDES, Fvv
TOHE RS ES . IS TR D 8 A
SEEEST 2B 21D,

CHIBERINAL TR v oy TR A TR ) TIEEL,

BHENRE I3 AR POVARIKI 2 /2 T2 TRIE L 2 7°
5 Fx v 7ORTHEEIEL. HERIIET
BIETIEEV2 5B 28 & 20

CHIBRINAL TR v v T A TRIE D T A THRRL,

BT I ¥ v 7 & R POV & R I a)iE S
2. BEIIIEFEE S RIEM 2 S BEE 3 2 )
Exfk.

CHIEIAM T F v v T2 T3 RO T A TR L

BT ICIEF v v 7L R M VAR % FIEEC [EE &
5. BEICGFREEPRIBEMAL>SEET 28
ExfE.

CREIBEH AT R v oy TR A TEED TIERL, B

FHAZIEF v v 7T LR VR Z R EE S

&, BANY =V A~TELROT 2 U EEM 5. BFEEICITA FREIIE R, S EE T 58
Y. ER N
neE (L)
EFE518 . SBE518
[ I
|
@F v vJL FrvS FoyvTERML FrvTERML
FEoBE BESE BH0% Coyalel
[ |

oFH 80 oFH 1)) oFH 1))
OB/ — | I — |
EHBDEL s TERBO NE 38 =100 ZERBY A 318 =100

EF on ﬁm 2]7] Rty (2 an an PRIt

I I I | I I |

RE 8 RE RE 4 £ BE e ST
@FEHD | [ g | g g |
530005 3|1 B EE #BE #®E 2 =g R R 5
Y-y A B Cc D E F G H I
ARE (ABD
OF =27 0 o) 19 16 4 2 0 1 9
Q=% 3 1 14 23 0 7 1 1 1

B~y bR FVEEBIED S8 — v R



[N R N 2 e

F:RiBimNALCTF v v 7245 FSfEED CHEFL
BEFERIZIE S v v 78 R bOVARIR % [ B 12 [ &
5. FERICIETHEIEREVISEET S
BEEiES.

G : HIBERIANALCF v v FHEFMIED F A CTIEREL
FIEEEIZ I3 v v 78 R MVARIR % [ B2 AR &
5. FEICIEFHEES RS RIET 28
ExhES.

H : BiBERINALCF v v 72 EF 3O T A TIHERFL,
FIEEEIZ I3 v v 78R MVARIR % [ B2 A5 &
5. FEICIEFHEES RS RIES 28
ExhES.

Al A CF v v 72 EFHEIREY CHEREL, B

I F v v 7 &R POVARR % [ [0dE &9
5. BEEICII AT IR S 58)
XxPES .

ZIT, Moo FRIIBWT, RHELRIEERE,
BRME COF Y — Vi3 34EoF AL, B I
BV CHIEEINAL TREE &R IESF v v T O ENIC
BT DR N — o iR Y & AT 7.

COSEIC LB L, R L ER LT, /8
=2 ClnNy—rDODOFERENEE A EES
B, BHEHD 68.6%, MlHE D 72.5% % T
ZFOMOIF Ny — > L LTIE, HiRY S EE
BTN =V ID1IANTHo7DIxt L, HEHTIE
N =Y BEIRAEDETIZIA, #HHEED IIEEHE
T/HNY =V BLFDYAIH LEFEHETII/NY —VF
DHD2NTHo72.

Foy TERMVAKOEE & LT, K FIVERE
b l§ 75 A% <, AR T8 A (96.1%) T - 72.
% 3 F v v TOEREF L 3OS OF TR
BOIZE YR VAR ZERCHIRE L T 7275,
EAREOWM % FEHIZ W S5 /857 =2 ChH 1D
TS LEEE 5 A, KBEREO B2y PR VO
BE A A2 0, MARBMOMIZHRAIZY LTz

RIMNVAEEZEFTREEL, HFTHFyy TOA%E
Bl LCHE S 2 T EEEHEOMIED SN, Tt
Y=Y AEBTHDL. Y=Y ALBOEHD,

Wiz,

Z DY,

xS

mm

#2225 (2017)

BRI AR V& RBRERICHAE TR LT
LRI AR N VAR O KT 2 8 5 7
BOARTREDOEN, NF =V APLTIDS51 A9 A
Thh, FHTEETH > 7-EHE D 17.6% % 5D T
Wz,

F B HEES ORBEEHEICBVT Fy v 70
JEF Ny — 1388 =2 B 1A, 1A,
Ny —2rD 3N, /¥ —VE 3N, /¥ —VF 2
N, 78 —=>21 1 AOFt 11 ATh otz FEse LT,
AAEDEEIZ Y MR M VAREOE 2 RERERIZH LA
FHER, WARBRESO MR &G ESED B ) EE
eAxThoe.

EEEEED S B 5 A (455%) 12, ¥ ¥ v 7Ok
L L2 ) BT oBo oz, AFETH3IHEoF
KA OWERY IHLESTH 1N, ATHETO3HED
FADPLERY ICHLE T, HE3IHEOTAICKD

EI&H1IA, AGFECORRY) 2LMESE AICHD
BT, HEGRYICHLEETE LA, GFERE
FTORMBY 2O HERED ICHELETE2 A% R
72, FAEEEEEOHIIITHEE R FRICBEOKH %

ROl L7z, ARRERBENIC [T 515 b
L] LW AR EDF R FIT) 5 A

ZD

INF — 2 C

2. |7 - D FE AT
FTEER L EmIEOWNEME B L, KIZHE
NG — L7, Y — 22X 2 /TR
FTHEELBRMEL LIS L o788 — v C e
F—rvDEILBELZ B CREFEE CIEEE
, REE TILSEIR ) S ol L, FHIBY
Oy —v (E&D EWHHIEYD/INFy—2 (BEF)
IR L7z,
1) B - D F AN OHLES & i i
EAEE 51N LBl 51 ADRIIRIRIE - fiE-> F
AN E B LR 2R 2IRT. HEEK L ESHET
SR Oy, kR L RIEORE S £ AT THEE
RO, HEBEOFHEr o7z LaL, AEHEER
ROFRIEDS £ AT Fibkg ERIBOMIE S £ AT) L H
RO 2RO T2h, HATICHEE Thh o7z,



EREEEAE RS aRE 4225275 (2017)
#2 HEHLEWMEOIR - DA IO
FHEE (n=51) EEE (n=51) e
SEHEESD ek FHEESD Bh-wOK
1 26.1%3.6 18.4-34.8 21.5%4.7 10.9-40.3 6.07*
T):’@jj (kg) *
pis 23.7+33 17.6-32.4 19.8+4.6 11.6-36.2 5.58
FHI-1 40*1.0 2.5-6.5 44+13 2.0-7.0 -1.17
EI1-1 3.5+0.8 2.0-6.0 3.8+1.4 1.5-7.0 -0.90
Bl oA (k
& (ke) FHI1-10 3.6%1.0 2.0-7.5 3.7+1.0 2.0-6.5 -0.57
£ 1-10 3.3+0.8 1.5-5.0 35+1.1 1.5-6.0 —-0.89
FHI-T 56+1.0 4.0-8.5 54*1.1 3.0-8.0 1.73
EI1-1 53%0.8 4.0-7.0 49+12 2.0-7.5 243"
HIE>F AT (k
(ke) FI1-1I 45+0.8 3.0-6.5 44+1.1 2.5-6.5 1.00
e 1-1I 41%0.8 2.5-5.5 40+1.1 1.5-5.5 1.17
*: p<0.05

2) BE/ Y — 12X B I

THEH L EME EObE NNy — v C Ny —
D 2B BIBTIIRIE - WIED £ AT)% ol L 7246 R
XFEIIRT. NF = CLNY =D TIEHED
DAFEELBD, 88— COFE»r-7z. £72,
Y — 2 CIEEERT, MDD EATIOFHEN D
LD SBNEIICH - 72, AEEIRD LD,

gy Xy — 2 E-1) LHfERY (%% — 2 B F)
DINY — BT BRI - MIIED £ AT) & K
LR a2 R 4 1R T. MRV 3BT, MEIRD 1398
8 - MIED £ AT OFIEENERNIZSH 5 7225, F
BEARRO Lo 7.

N E OBIE T REE & B R OB HIE -
JEo T AN B L2 RE £ S IIRT. ARELR
8, WG EHE L RIROIRIES £ A0, WHIEHE LR
8, LWL RHE L PIROMES AT HEELD
0, BIETTREE O S AT Ao 7.

V. #%

1. HEE & EEE OB BIEIC B 5 il i
ERMICEFEE O RIBE L O IABETOF Y v T
BEPL V3B LTBY, ZodTd, HFE
OHPESF AR IR AT v v TR IFFT LR

Lotz BEDE AL 2BEEEN S o8
% Thomson 5 7 DG L FEOKERTH 5. 4%

CBDINy = ClNy—2DTIE, 8% —C

EHEEFIZ, 85—V DIFEREICS L, T8 —
YCOLEIIED LY bFEICKE o7z T,
NRE =V DDEIIRIETHF Yy T2 Lo EH &
FROBMELIL 2D, E0EL0NEF v v T2
RABHIENTELILLHELTVDEEZ LN
5.
SHICEFER BB L DI, Fry TERERLT
W BT E AR HE: LT B T oMl % [ 825858
AEE S BB HEDNL L, BES Y bARKLE X vy
TrRBTENS P o7z LW LT D, AR EEL
Ty v 7HRET2HA LTy v TERED
)7 % RIS [l < & CRId 45 2 & ¢, BAEICWRE
72 5 BAER ° FBA 8T o BAET T AV & (IR H b 72
O, KHESANOGEHEPERT S L, AFOT LI
WCHIHS A2 L THIRMICHE T 22 e TE L EE
ZAbid.
SHEFTHFYyy TE, EFTRMNVEIERL
T, BEE 94.1%, =i 824% THY, FEFT
Fry TERLELTCHEL TW2EIS»o7 FIE
FRBEF, FREFLETZFLLCERT 2 BED
e bEZ bNb, SIUSFIREE O/ I Bk
BT B1% Y O THPEMIL, ey T 1 v 7, %y
TA U7, KEOMIT & v o 7R 2 SAEBIE R,
SR & BLE L 2B E L DA, TOREDS
TR SN2 EETHBIZE SN, EFEMIE, 2 P0RE
DEEZ S HIGETEHgEINZ] L —WT 5.



ERSEERAL RS 228275 (2017)

F3 Ny —vCENF = DDOERN - OFARIIOLLE
N =2 C (n=33) N =D (n=39) "
tE
SEHEESD ek FHEESD Bh-wOK
1 25.7%4.9 15.7-40.3 23.2%48 10.9-32.3 2.14%
B (kg)
e 229+47 11.6-30.4 21.1%44 12.1-29.3 1.69
FHI-1 43+12 2.0-7.0 43+1.1 2.5-6.0 0.31
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