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Hand Grip Power Is Independently Associated with
Physical Function in Community Dwelling Elderly

Ji-Youn Chung, M.D., Ji-Won Lee, M.D., Jee-Yee Im, Ph.D.", Duk-Chul Lee, M.D.

Department of Family Medicine, Severance Hospital, Yonsei University College of Medicine,
1Sports and Medicine Research Center, INTOTO Inc., Seoul, Korea

Background: There are some studies that declined muscle power emerged as an early markers for
age—related physical disability, However those studies had a limitation that they did not use quantitative
and objective tools in assessing physical function. Furthermore there has been no study conducted
in the Korean elderly. This study aimed to investigate the association between hand grip power and
declined physical function in community dwelling elderly.

Methods: A total of 77 community dwelling apparently healthy old people who can carry out daily
life independently were recruited in this study. History taking, blood sampling and physical examination
were obtained. Depression was assessed by the 15—item geriatric depression scale (GDS), and cognitive
function was examined by the Mini-Mental State Examination (MMSE). We also measured hand grip
power and physical performances (gait speed, chair—stand times, tandem standing times).
Results: Hand grip power was positively correlated with physical performance score (r=0.49, P <0.0001).
After adjustment of confounding factors using step—wise multiple regression analysis, hand grip power,
age and serum cortisol levels were significantly associated with physical performance score (8=0.14,
P<0.0001; A=—0.11, P=0.0006; 8=—0.20, P=0.03, respectively).

Conclusion: Hand grip power was independently associated with physical performance score. The
result suggests that the declined physical function in the elderly may be assessed easily by measuring
hand grip power in clinical setting.

Key Words: Aging, Hand grip power, Physical performance score
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o] 7beetn AL 71 Astrh gla, ATl dA Ao HH, W&ol ta FE3 d¥e =
Aele] 2laf QT WAL BAG TTEE BAOR AT AU EE AEH e AuE AL A
oju} 7to] A 21’3 7 AHMini Mental State Examination, MMSE) X <= 107 o]&}e] A ztalt QA7 %
S A%, qandacld 1AHA4 Aae] Weo] Uk A%, AF 30 5 o4 FTLE A

2% 5o ol 2% A%, A9, AF A9, FAY, $F, FAHA £F o, 3 A9, A5,

S 233 T A A F R G (body mass index) = A F(kg)/7]
= =

go) 7bg ofel Rest FWABE Aol g The

8AIZE o]} F24138 & colorimetry HIH o] o8] F& o, & Z#) 2 H S(total cholesterol), AR W, 11U =
Wl (High-density lipoprotein, HDL) Z#| AH &8 2% 3t AL % X @ (Low-density lipoprotein, LDL)
Ze]| 28 &2 Friedewald 24 [F Z ¢ 228 E(mg/dL)-{HDL-Z 2| 28| E(mg/dL)+ T A (mg/dL)/5 } 12 ©] &
o] Astetsich”
CRP (C-reactive protein), cortisol, DHEA (Dehydroepiandrosterone-sulfate), H]E}Fl D, & J-2] mitochondrial DNA
9F, IGF (Insulin-like growth factor) T8t =74 3} t}.

4. Mitochondrial DNA ¥ =%

W el vlEZEeol DNAY F4 AFeh & 5 e mDNA Heopy numbenS Lobis] 913t
Wongm-‘l] fluorescence-based %] % PCREIH S 1 2 3} Th o]+ & <to] &3t -4 2K B -globin) &} 1| E
2o glo} FAANDDE real time PCRE o] 3] =4 3lo] A9 miDNA 45 VJ—S}h HHH O B reql
time PCR-S ABI PRISM 7000 Sequence Detection System (Applied Biosystems)S ©] &3} A& 314t}

5. NX|YF(Fat mass), MX|YF(Lean mass) =7

5%, AW S Inbody (Biopace Ltd, Seoul, Korea)E ©|-&-3Fc] A #| % 3} FA] (bioimpedance analysis)'H O 2
2739,
6. RET BIL X JIE} 2
&< HUte 158282 FAH w9 & # Z(Geriatric Depression Scale, GDS-15)% ©] &3} T} =91
= J= AAbe /\Vd"ﬂ AAL IRl el S0 w3 HA W s o 29 AE oR
old o] Al ettt QAR 7% Hr7te =3 7ho| 3 A1 e 7 AH(Korean version of Mini Mental State Examination,
K-MMSE)S AH&-stlon, 444 75 H7te 438 L 7B 7t AEAE o &stith

7. 22 (Hand grip power)

Strain-gauged dynamometer (Takei TKK 5001, Takei Scientific Instruments Co. Ltd., Tokyo, Japan)S ©] &3}
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hand grip power (kilograms)E 57 3tt}. & Fol| A Zhzt oA ZA sl SFFAA =L F
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8. MNEFTTE BIHPhysical performance score)

B3 715 H71E 93l 3 mE 2ozt £ 180% 3| A3t thA] 3 mE Eof
1, 842 2892 Hrtetr] Y o zbel A gksket o]omﬂa 53] ulE s 2
B 7|5 A& HER o thE IS dH g 5
o 4GRS AHEY SR o] BN R S| b "Wolx = 2ol 1, 7HE $53 2ol 45 )
dlo], 371 B2 Aol Fe AABESY W A4z LA

9. T4 A

o
A8y

_
X

AT EEES 3lA] &+ DHEA (Dehydroepiandrosterone-sulfate), B E}Y D, ¥ & 5-9] mitochondrial DNA%¥, IGF
(Insulin-like growth factor) 52 271 W3 & EAEA sl on, HiE7he HoA HE 4 9 A5E5 AFE3)
S,

AT A E S FAL A JHEoZ vpro] dwbARl B4, AA AS Az, ) AAF AT AL FH
oe, &% 7T Bt 2HE A&y WAFd daME THY T €3 oA A4S, 95y dgo
el e FhelAlF A& ol &al Blwstdnt. AA 715 Aot g 9 Ve MEE 3t AR AE

H7] flete] doj& FREN S AT ERRFES B $ T AlA V)F A5 Abele] 594
ol FHA S Lol y] e gitA tFsARA S A AlA| 715 A Fdl| whE d] Jezte]] ofge
Bt gke] atol7b SeA] gotr 7] 93] EAHEAANOVA)E A8ttt BE A 412 SAS 9.1 B
5| 7] 2] (SAS Institute Inc. Cary, NC, USA)E ©] £3}9 o1, Pzko] 0.05 1| 9Hel A 92 EAAQ §40] &=

Ao BHHAT.

T

L HATOYRIS LErEel S

AT oA Ft vole dAb 7264634, A 7124784 F 3 2 FAbell A Fd 23.65£7.98 kg,
oz}l A= o 12.83+4.73 kg, AL A 7]‘:‘ A 4= (physical performance score)x= FAF| A 1 9.20+2.20, o A}
A it 8232460 Yt AT ZAES FUY o F JTOE s W, dAtelA] BAH R o
7 =o BE & 3 corisol, AA W, o, &3 Wiz 2 Byvhzzt P=0.04, P=0.03, P<0.0001,
P<0.0001, P<0.0001). F 7+e] AlA] A=, & 29 ~HE, IDL-Z9 ~H &, 444, CRP, DHEA-S,
IGF, HE}Rl D, mtDNA &F, MMSE 4=, GDS A7, AA W&, AA7 T A5, &4, £5HAAM= Foet
7-‘]'01 7 ]’ H}\)J\Tj[-(Table D).

>

2. MM JIT X2t JIEt THE H240] ;B

Ae¢e Aste Ao Z YEE (= —0.36, P=0.001) MMSE A 4
oAl S7bole A2 ZAME A ThZH2} 1=0.34, P=0.002; r=0.49,
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Table 1. General characteristics of the subjects (n=77)*

Characteristics Male (n=30) Female (n=47) P value
Age (yr) 72.5646.26 71.2147.84 0.43
Body mass index (kg/m’) 24.34+3.24 25.0143.31 0.39
Waist circumference (cm) 87.15+8.98 86.20+8.38 0.64
Fasting glucose (mg/dL) 121.1£36.81 104.91+29.45 0.04
Total cholesterol (mg/dL) 180.07+36.62 193.09+36.10 0.13
LDL cholesterol (mg/dL) 102.12+30.36 110.92£35.55 0.27
Triglyceride (mg/dL) 145.20+£97.14 140.57£75.13 0.82
CRP (mg/dL) 0.34+1.17 0.13+0.16 0.33
Cortisol ( x g/dL) 10.06£2.50 8.75+2.40 0.03
DHEA-S ( z g/dL) 77.33+60.08 53.94%30.26 0.09
IGF (1 g/dL) 75.33+30.55 82.55£36.05 0.31
Vitamine D (ng/dL) 3.05+0.40 2.93+0.38 0.23
mtDNA copy number 2.01+0.53 2.10+0.45 0.36
MMSE score 26.40+3.63 25.72+3.32 0.40
GDS 5.17£3.53 5.66+3.58 0.55
Fat mass (kg) 17.66£5.92 20.01+4.97 0.06
Lean mass (kg) 47.15%5.15 36.3845.06 <0.0001
Hand grip power (kg) 23.65+7.98 12.83+4.73 <0.0001
Physical performance score " 9.20£2.20 8.23+2.46 0.08
Current smoking, n (%) 1 (3.33) 0 (O 0.39
Alcohol drinking, n (%) 13 (43.33) 2 (4.26) <0.0001
Regular exercise, n (%) 14 (46.67) 20 (43.48) 0.97

LDL: Low-density lipoprotein, CRP: C-reactive protein, DHEA-S: Dehydroepiandrosterone-sulfate, IGF: Insulin-like growth
factor, mtDNA: Mitochondrial DNA, MMSE: Mini-mental state examination, GDS: Geriatric Depression Scale. *Data are
presented as means*standard deviation for continuous variables, number (%) for categorical variables. TP values are calculated
by the #-test, (continuous variables) or xz—test, Fisher exact test (categorical variables). TPhysical performance score is recorded
as the sum of walking speed score (1-4), chair stand score (1-4) and balance score (1-4). So the best physical performance
recorded as 12, and the worst recorded as 4.

P<0.0001). 7L ¥tol] LDL-Zd ~H| =, CRP, DHEA-S, IGF, H]E}Y] D, mtDNA %, A x| Weko] =712 AR
71 AF7t Stk AEgE BAoy SATHA FoAdE glATHTable 2).

AA 715 AFE ARG R Yirol o] g 2ol etale] Fitgrel Aol QA Fohry] Sla B
A(ANOVAYE At & wf, ALA| 7] AF7F w2 1 Fgekol] vls] AlA 715 A 47t =& 111, IV ] Tho]
otg o] Hitgkol frolshAl TP <0.05) (Figure 1).
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=—0.20, P=0.03) (Table 3).
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Table 2. Correlations between physical performance score
and other variables

Variables r* P value
Age (yr) —0.44 <0.0001
Body mass index (kg/mz) —0.18 0.13
Waist circumference (cm) —0.19 0.09
Fasting glucose (mg/dL) —0.14 0.23
Total cholesterol (mg/dL) —0.01 0.96
LDL cholesterol (mg/dL) 0.05 0.67
Triglyceride (mg/dL) —0.22 0.06
CRP (mg/dL) 0.002 0.99
Cortisol ( x g/dL) —0.12 0.30
DHEA-S (1 g/dL)’ 0.17 0.14
IGF (s g/dL)t 0.04 0.73
Vitamine D (ng/dL)T 0.11 0.33
mtDNA copy number 0.20 0.08
MMSE score 0.34 0.002
GDS —0.36 0.0001
Fat mass (kg) —0.16 0.15
Lean mass (kg) 0.18 0.12
Hand grip power (kg) 0.49 <0.0001

LDL: Low-density lipoprotein, CRP: C-reactive protein,
DHEA-S: Dehydroepiandrosterone-sulfate, IGF: Insulin-like
growth factor, mtDNA: Mitochondrial DNA, MMSE:
Mini-mental state examination, GDS: Geriatric Depression
Scale. *The r is correlation coefficient. | P values are calcu-
lated by Pearson’s correlation. "Values have been analyzed

after log-transformation.

[ Mean values of hand grip strength (kg)
P<0.05*

Mean values of hand grip power

o

| I i v
Quartiles of physical performance score

Figure 1. Differences of mean values of hand grip power
by the quartiles of physical performance score. *Differences
between I & III, I & IV. Mean values of hand grip power
significantly increase by the quartiles of physical perform-
ance score. P value<0.05 is calculated with the use of
Analysis of variance (ANOVA).

Table 3. Step-wise multiple regression analysis to identify
independent clinical variables associated with physical pet-
formance score* as a dependent variable

Variables Bt Standard P +
error value
Age (y1) —0.11  0.03 0.0006
Body mass index (kg/m’) —0.11  0.06 0.08
Cortisol ( x g/dL) —0.20 0.09 0.03
Hand grip power (kg) 0.14  0.03 <0.0001

n| REP *R2=0.52, adjusted for age, sex, BMI, waist circumference,
) 8
fasting glucose, total cholesterol, HDL-cholesterol, trigly-
ceride, CRP, cortisol, DHEA-S, IGF, Vitamine D, mtDNA,
B 3= A 7% Ao that 27] Atk o MMSE, GDS, fat mass, smoking, alcohol, exercise. TB is
Wb O = Yo A N or el 5 standardized regression coefficient. ' P values are calculated
gHOR s sle AA 7l eliek o by step-wise multiple regression analysis.
o #HAE MBI A Aol Thest L%
4% 7152 Aok i AR AFEE 60
A ol =9 e R dH AFE APt
97 2y, s EE YT ok A AA 7T A Abolol FHAR gl Aol
< Uehllol 2 d7Ee] A7e dXES AN 5 AU £a FF cortisolo] FEFE A 71
A7k s o Frlhe Aew dEnt slzel Ae QA s
AA 7s ZAE M e ddeme A0l Zta sle A, dF H T €74 adwt ofy
o, w8 AAZ A AAE Aah BARG, o2 g A4 A5l Adke volrt B4E AFo] 2
2, ARE 24 glol AAVTFE Sohee W] 2en 2EAFS pand AuAdern 22
Aste st B 5 gde Zlojg
webd 28 Aseh Al 7% ol el ARAE ARe ¢ Y e Gen 2 deae 43
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T2RS ¥33 32 22 o] A(hormonal dysregularion)o] =3}ol] WE A FA o W Fo3d JdS
ghh o o AR M, Abo] E7}O (cytokine)©] 8 7HAF(sarcopenia) S LI THE AMA Eo] By 1 Q) &
H452e3 GF1, DHEASE 28AE] $47 474, $40 2549 4 dof 4gezes
IGE-1, DHEASS] 7HAt AA7)% Felel 298 209 230 2539 442 olat 4s2Ed
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(Tumor necrosis factor)- @ & Z& d= Fab
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cortisolZ} catecholamine®] #¥] S ZA 3} cortisol-> A1 A W of

hypercatabolism®] 58 8+ 7] Q1 ubiquitin-proteosome system=- &}
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myoblast2] apoptosisE =8}
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Al
Z Q] proteolytic system O 2 & i
2 3 A7) 2, catecholaminel 7] 2 ALES 2
Aoz 2% o Aledsel” AA 7% G g FEshA Bk
B A7E O QPR AdEe osl A4 A A4 k] 4923 Dol B AN @ 5
A o= 3 7}74 A 7 I ek AT di7dol SR AR EA AL I} Eﬂ’\"ﬂ A BX
ol =l o] FolA H AT AFE Aut 91T Ate] Fgepr|dlE Felst ek aA 9 Hasn
ekl 276?:% %t £o] 28] T =919 AA 7ls A Fold Fud s dene e ]
o2 Abete wb A @ ok B3 2 Ao e A AdFEolA AldetA] @UH, moA
AA 7% Adtel 9FE & & e AT, BF cortisol ¥, DHEAS™, IGE™™, W]ElR] D', Q1A 7]
o

rﬁ l:m

—1—‘

BAXEY, $-25 BE ARTES neld Ry Ao AHol 2 5 9
4 E

B AT A3 60 ool wSlol A etEle] Sk A A% Al F7he Beo] sle Ao e
ou), ol YAelA FhketA] etelel Yo w9l A V1% ATE B F AL AAAT FF
Fh3 A 715 Adte BAE W oy A vitne AFAA Ak e d Aoz Yzdn.
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