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The Association between Hand Grip Strength and Cardiovascular Disease Risk: The 2016 Korea

National Health and Nutrition Examination Survey

Minkyoung Cho, Hyun jeong Kim, Hyeon-Young Ko, Jung-Kwon Lee*

Department of Family Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background: The measurement of grip strength is a simple and inexpensive method to assess all-cause and cardiovascular mortality, as well as the risk
of cardiovascular disease. We investigated the association between handgrip strength and the risk of cardiovascular disease in a nationally

representative sample.

Methods: Using the Seventh Korea National Health and Nutrition Examination Survey 2016, we analyzed data obtained from 3,266 adults aged 40-79
years, without cardiovascular disease at their baseline examination (1,421 men and 1,845 women). Relative handgrip strength was used for analysis
and was calculated as the sum of the maximal absolute handgrip strength of both hands divided by the body mass index. We performed
multivariate linear regression analysis to assess the association between handgrip strength and the 10-year risk of cardiovascular disease. The 10-
year risk of cardiovascular disease was calculated using the American College of Cardiology/American Heart Association (ACC/AHA) Pooled Cohort

atherosclerotic cardiovascular disease (ASCVD) Risk Estimator.

Results: Multivariate linear regression analysis showed a significant association between handgrip strength and the 10-year risk of cardiovascular
disease (%). After adjusting for confounders, an inverse association was observed between handgrip strength and the 10-year risk of cardiovascular

disease in adults of both sexes (men:-1.29, women: -0.58).

Conclusion: This study investigated the association between relative handgrip strength and the risk of ASCVD using ACC/AHA guidelines. We observed
that increased relative handgrip strength may be associated with a better cardiovascular disease risk profile and lower 10-year cardiovascular risk

among Korean adults aged 40-79 years.

Keywords: Hand Strength; Body Mass Index; Cardiovascular Disease; Risk Assessment

4
2 17700l A 35-79412] 4191 139,000 thARO. & 47T
T FT Aol A eFHo] AA| AR AlE 420 2 9]

-~

1%

Received April 18,2018 Revised August 25, 2018
Accepted September 12, 2018

Corresponding author Jung-Kwon Lee

Tel: +82-2-3410-2441, Fax: +82-2-3410-0388

E-mail: Jungkwon.lee@samsung.com

ORCID: http://orcid.org/0000-0001-5503-9605

44  www kafm.or kr

Copyright © 2019 The Korean Academy of Family Medicine

This is an open-access article distributed under the terms of the Creative Commons At-
tribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted noncommercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.


mailto:Jungkwon.lee@samsung.com
http://crossmark.crossref.org/dialog/?doi=10.21215/kjfp.2019.9.1.44&domain=pdf&date_stamp=2019-02-20

KJFP

= WroAr o ooy £ s o N M B B o ET W O E 1P or 7o op oh 5o e E O o T
Bomr oy N g ooy T o T o Po g® T2 bW T @RE ST T g
& ~io S e, 3 1_|_ﬂ E_H 7Cl,uro.l,,m N = = 5 G_.EFI
z HE R g B H o B ol XX E o] =L o o B W oo oE L gy &
: T T o Mg g ® PR Eo W LRT T T g N
5 oA 2 do o = g ° W OB o T 2 ok wo =< J) <oy o o KR A s -
5 -~ o S Lo o oo BE X o E OF T No gl o L D %) UE
= - N S 2 5 w8 XS L 5 = o o= O = THT.I VR s S et
N =) oo 1 0] = | 2 o+ X o o <] —
g l & o Lo W o B o o N E B = 5 Voo 9 - ot = m A X B
H mog e 2 b sz T B oo 8 3 K- oF =3 + o o W ] T T o
PO rom KT EOMG Ty s o TR OGCpToF 2L Wy
AR TRap Tl Raar PESL LB FERT ke
T EER S LOPETEREELEEeE GrRHaRRELuT LR
oo L E =SB Er " ZpkaBiomges oy
M H gy M N ag BT po Zw i X &Htk = W0oo B L T oo
g vEERE e g FREAGEe N OO
PE< LT TR B R gl ePwl 2N g rHEdoRg e
R S - iaﬁu.ﬁmﬂ@ru%o,zf%owﬁoM TN gy EE SN w
T e g%%@%é%%ﬁ%%%& FEg L EREET ez ey
<O N K T o) o TE W = 1l L= Nr o == o o — 8 5, & & oy
pietnr T EfonlmiFofr ShohTEcRiig e
oo W o W@gﬁ%%z%@ﬁﬂﬂﬂ WA g RS S g g b
Y T H e P E W HAT s At aE Rl SIVEERCBL ST L0
o mp o N m FEERE T B R NT X 29 X E R 2§ 25T
zrﬂﬂﬂw@o#ul WFATAoﬂu]OCR@ﬂlu;mﬁ]o NﬁLTEioEoﬁoauiemgmifl
P E YT oy M RT M e g% e F o BRI YR xd U g r &5 Ew o
pYmIT s ETEUMmMATERSEEORY pHbemLPpdSEinl
o Bradere 2 g s R XX ralgy e TBaT e® 27 0
ﬂwmﬁ,w_nurmnm _.tﬁuu?aﬁevLt%ﬁmﬂ%ﬂnﬂu@ﬁﬂﬂu%ﬂoﬂéiouuie.mﬂmamm@ﬁ
oo X% R’ o o oNe 1 Ik oW ' W OB OB W% of o M H T o Mo 3 W 8 X T
$xT2EDL DEREIZRELsZ24 BIZZQ HERTSD
~x= XY XY 0o° 0o O] X7 X NS B = X X il N T T
L T ~, —_ 9 [ 7 ~ < I e X
ST B BNy BEXITgH NS IE TRSE T £ T B 3
RETPron TERTIMON I NI O N
SaiiEe STBBIElScc RLal. R
= boX . XE g Ik k) — ! o~ o]
m%ﬂ%ﬂ%w %%%Hw%uu%mm%\ T R N2 W o
HL__%AME@EHW mﬁ%ﬂ%;%mAm%wmgﬂ& BoET g
o L o B oxe o R 7o =~ E E € o0 BT g ¥ B OTE oy X
X mﬁ%o“eg_li%w mmmoiﬂLﬁameMmpmﬁﬁ%@mwﬂ%oﬂ Jﬁﬂodlmﬂﬂ
5 Flhgedyy <Ergads®e T 5 M8 8 %4 o B ox &
R C T p Pl px T oLomMOEREETEREE G ZoXe
] T G or o ! m;oﬁmeu_qgexi%ﬂ_xﬂ, L2 X O & mo
~ 7o 4 = oF % o X B 8 g — w2 ~ o B oo
Hoen = S Hoes X Ogolﬂvﬂvmu” ];obﬁme]
i TE W Eg® o By § r ES L LB gR < 5 B X ow
0 mmim%mmreﬁwﬁe_ S8 EZEL TR0 fF RE ey
oF PrERe Mo g AdNTaRE g S ERELE S A e
&1 WD BT Lo N o= B o) - < B B orm B R T o 0
U Q&ﬂ.m%%wﬁ:ﬁo_ewxﬁer%mﬂﬂwmmmmmrmywuuumﬂm% %Wm}ﬁu%
A Qﬂmmﬂ%unmm“%w:mroﬂ?%é&ummmﬂﬂ%oﬁ ~ Mg o
L B2 s f S Icagrpdir 3R PT5 g g [ S
p BedXolgdtprsnbed¥@pzs £22%% 32 =5 ET
it TG O BT @ & YTTEES s BTy R
o P <Pttty zdxsg il l 2R o o oo 70
- BT g s Sembesds § <3z T oo 3 T oo m o M Kr
0 oo W B A W R E By EF oG om . T SIS il
& TEX PR e ppgEs el rE 22 o2 HowmgSTwgogy o
5 TR W I} X o o F T PR WA S &L E e £ R 10 - L I I N

1ol
45

S
=

R

4

www. kafm.or kr

9} 2% o|9b] Ao
=

&
=
20134 W]SHA]%

21(2013 ACC/AHA guideline)o]] w2} o] 719

L

.

A=

]
=

12k 101 9]

A
=

s

=

Al
=1
7ol

gl

oA dofrd 5

[e)

1o
2=

AL

Tokyo, Japan) & -5} % 45}sick. 21 374 o]
Aetatck 24 Al ol el Al of2)

Korean J Fam Pract. 2019;9(1):44-50



KJFP

Korean Journal of Family Practice

QLA AfFol 10¥I7H AL, TR, M ol et 5
2 OIBI9T 2] WG ol Bkl AXIEISIEEY Lol A, 5

HE EAE XS PASW Statistics ver. 18.0 (IBM Co., Armonk, N,
USA)E o] 8-519aL, A4 2422 0055 7|50 2 313t 5
AREALS A ] 5O I AT AR 8A] Z] O
Uo7} 3HS AL to] BAER R AL Atk A
O] 7|45/ Bt} =L AL T S (%)= EAISFICE oF
AT 8 SR 91] SRS Tjotap] 9Je) e s
FHR S AR £04 52005 V]2 alick
5 97 22

A77] SR FFEAR IAPA = 20169) 9] AFRE 2-g-oto] &
S pRligh i AR ZRESL- Ofokodhae] 4] o 91 2] (Insti-

Table 1. Baseline characteristics of the subjects

Minkyoung Cho, et al. The Association between Hand Grip Strength and Cardiovascular Disease Risk

tutional Review Board, IRB)2] %21-2- 216] 2|35} THIRB no. SMC
2018-01-158).

H

. ARCHYRI| AstE £y

—

2 Aol = 53,2660 AF-hAAR A Eglon] T 5 dRt
= 14217, of 2= 1,845 0 M) Hat A58 Wz} 54.40+0.294), o

A} 55,500,334 2 7L AAS HAY 169.7440.23 cm, O] A= 156.54+0.18
emO| ek Bt A ARG (BMI)+= HA} 24.60+0.10 kg/m?, oA}
23.97+0.12 kg/m* Atk Hat o122 T2} 40.07+0.24 kg, 914} 23.23+
017 kg, o> oF 2] ZJujgke] ghol A4 o2 |2} 80.14+0.48 kg,
o] 2} 46.59+0.32 kg2 HA Q] ofglo] oA o] ol r ) =gkt
(P<0.05). Fi7to] -2t of o] xfo] & Hof J{& Felsto] oF
Sup A E a0l 9 10 A Hgh R E=Re] o] o

SFE-AE& AlSHATH Table 1),

ﬂll

Female (n=1,845) Total (n=3,266)

Variable Male (n=1,421)

Age (y) 54.40+0.29
Height (cm) 169.74+0.23
Weight (kg) 71.00+0.34
Body mass index (kg/m?) 24.60+0.10
Mean grip strength (kg) 40.07+0.24
Absolute grip strength (kg) 80.14+0.48
Relative grip strength (kg - m?/kg) 3.29+0.02
Education

<Elementary school 273 (13.7)

Middle school 181(11.2)

High school 445 (33.0)

>College 549 (42.2)
Household income

Lowest 253(13.5)

Lower intermediate 361(22.3)

Higher intermediate 373 (28.0)

Highest 463 (36.1)

Employed 1,099 (80.9)
Marital status

Unmarried 116 (8.1)

Married 1,262 (91.9)
Smoking

Current smoker 460 (34.7)

Never/past smoker 993 (65.3)
Alcohol consumption (>2/wk) 891 (35.1)
Regular exercise 670 (48.6)

55.50+0.33 54.96+0.27
156.54+0.18 163.02+0.20
58.76+0.28 64.77+0.24
23.97+0.12 24.28+0.08
23.23+0.17 31.5140.21
46.59+0.32 63.03+0.42
1.98+0.02 2.62+0.02
576 (26.0) 849 (19.9)
252 (12.9) 433 (12.1)
597 (36.2) 1,042 (34.6)
443 (24.8) 992 (33.4)
412(19.2) 665 (16.4)
457 (22.8) 818 (22.6)
479 (28.4) 852 (28.2)
528 (29.6) 991 (32.8)
961 (53.0) 2,060 (66.7)
391 (20.3) 507 (14.5)
1,452 (79.7) 2,714 (85.5)
82(5.2) 542 (19.7)
1979 (94.8) 2,790 (80.3)
486 (28.3) 1,377 (46.4)
760 (42.9) 1,430 (45.7)

Values are presented as meanztstandard error or number (%).

Absolute grip strength was calculated as the sum of the largest reading from each hand and expressed in kilograms. Relative grip strength was calculated as absolute
grip strength divided by body mass index. Regular exercise was defined as performing more than 150 minutes per week of moderate aerobic physical activity, 75 min-
utes per week of vigorous aerobic physical activity, or equivalent amounts of mixed aerobic activity.
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Table 2. Handgrip strength and cardiovascular disease risk factors by sex and menopause status

' Female
Variable Male (n=1,421)
Total (n=1,845) Premenopause (n=598) Postmenopause (n=1,235)
Age (y) 54.4040.29 55.50+0.33 45.48+0.20 61.4840.31
Absolute GS (kg) 80.1440.48 46.59:0.32 49.77+0.53 44.710.36
Mean GS (kg) 40.07+0.24 232310.17 24.89+0.27 22.36:0.18
Relative GS (m?) 3.2940.02 1.98+0.02 2.1720.03 186002
10 year CVD risk 7.6120.22 4.56+0.21 0.79:0.03 6.88£0.28
Systolic BP (mmHg) 122.69+0.47 119.240.53 112.18+0.67 124.43+0.61
Diastolic BP (mmHg) 80.03+0.33 75.26£0.29 74.7040.42 75.6120.34
Total cholesterol (mg/dL) 191.16+1.26 201.00£0.93 194.68+1.50 204.86+1.22
LDL cholesterol (mg/dL) 113.76+1.38 121.33+0.87 117.51+1.38 125.27+1.16
HDL cholesterol (mgy/dL) 46,800 35 53.85:0.40 55.53+0.61 52.81%0.48
Triglyceride (mg/dL) 181.06%7.17 129.27+2.88 111.06+4.01 140.21+3.72
HbA1C (%) 5.86+0.91 5.75+0.02 5.48+0.02 5.90+0.03

Values are presented as meantstandard error.

GS, grip strength; CVD, cardiovascular disease; BP, blood pressure; LDL, low density lipoprotein; HDL, high density lipoprotein.
A 10-year CVD risk was defined as the risk of developing a first atherosclerotic cardiovascular disease (ASCVD) event, and calculated by 2013 American College of Car-

diology/American Heart Association Pooled Cohort ASCVD Risk Estimator.

Table 3. Association between relative handgrip strength (Strength/BMI) and cardiovascular disease 10-year risk

c Male Female
ex

Estimate 95% Cl P-value Estimate 95% Cl P-value
Relative grip strength (m?) -1.29(0.22) -1.73,-0.85 0.000 -0.58 (0.24) -1.06,-0.10 0.018

Values are presented as estimate (standard error).
BMI, body mass index; Cl, confidence interval.

A10-year cardiovascular disease (CVD) risk was defined as the risk of developing a first atherosclerotic cardiovascular disease (ASCVD) event, and calculated by 2013
American College of Cardiology/American Heart Association Pooled Cohort ASCVD Risk Estimator. Adjusted for age, income, exercise, alcohol, smoking (except CVD

risk), menopause status (female).
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