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Relationship between Handgrip Strength and Cardiopulmonary Fitness
in Patients with Myocardial Infarction
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Abstract This study was conducted to investigate the relationship between hand grip strength and cardiopulmonary
fitness in patients with myocardial infarction. In this retrospective study, 67 patients who experienced myocardial
infarction for 10 months were analyzed. Hand grip strength was measured using a handheld dynamometer. Dynapenia
Physical activity status was also evaluated.
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was diagnosed based on a dominant hand grip strength of less than 30 kg for males and 20 kg for females. A
exercise time significantly decreased in the dynapenia group compared with the non-dynapenia group. Correlation
analysis revealed that dominant handgrip strength was significantly related to cardiorespiratory fitness parameters
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cardiopulmonary exercise test was performed using a treadmill
strength and physical activity, and we can encourage patients to participate actively in cardiac rehabilitation
et wasiesa]

Moreover, VO2max, METmax, and exercise time were significantly increased in patients with vigorous activity
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Cardiorespiratory fitness parameters were analyzed using a t-test and a Mann-Whitney test. VO2max, METmax, and
compared with the sedentary group. These findings indicate that handgrip strength could potentially be used as a
marker of cardiorespiratory functions. Accordingly, patients with myocardial infarction should be evaluated for grip
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o5 H7I9E F T3k ™, AAFA S, =9 o Table 2. Baseline characteristics of the subjects.
%% %%E% t %‘Xé%, _Cl‘; E‘ Z_]_—Q] 9‘1]:% %%E—% ‘;‘l /\}' Total Dynapenia NOl’l-‘
~ ) B Parameters (n=67) (n=18) dynapenia | p-value
314 #I}AZ 5 & Mann-Whitney testZ ©]-&33th (1=49)
< [ = Past medical histo:
FAPAE Bol Lhe SEAARLFIAG} AT F — bisory___
- . ] 32 0.742
T ok 589 B AR AE 52 Mann-Whitney n (%) “44) (49.0)
- . . - DM, 3 11 0.606
testZ o]-&3IAth F . AuvFe wuE 98 7t n (%) 14 16.7) (22.4)
AR5 HghS vuste] HRiEst lE HeE Hyperlipidemia, |/ 3 13 0.401
i n (%) 16.7) (26.5)
SHEE ¢ S FAHA &2 A2 Mann-Whitney Social history
= =) Alcohol 20
test A4S o]g3te] EAEISITh . 27 (3; 9 G0 | 0887
oFels A7) 2 AABEA RS AAS ool Smoking, |5, 8 B | oese
_ . . n (%) (44.4) (46.9) i
1] fJste] 2ujofgke] /3724 (Spearman’s correlation)
- - o1 S = Values are presented as the meantstandard deviation or number (%).
2 3 HsG A7) AR =0} By P o
o] YE=AE 2olr 7| Y3 AAHTEA o = _
| A=AE dor] 943 AAREA=A Heh 222 SENZULFC| Q20| ME SEHH
o WPro] BYEE ¢ A4S ol gale] Bt 5 Aol 2t}
- =2
A froleEE pate 0.05 V]Ro2 SheiTh .
FENAPLFY Fo) HE AR SERH
AL A3} vlate| A 5B AT SR A A kA &
2.2 &nt y . _ s
= 23, dATE AT @71 AR, A AzIAL
StXI=e| EM Gors = 5 5
2.2.1 8= 89 S, Ao A, B Ao B, SEAT] F
1IA] 3 ] O = H] /sl & 2o - - -
ot oo prel sl W, GEATE og v a1 ap<0.05) 7 91 Bstolut AUk
1Lz} 714 LFA] o] X ] Hlsll =+A28ko] =9k71 - - _ -
]'1_}7]' ]i =] ooﬂ 1 o:] ooﬂ ] H =10 ] 5T AL, OﬂHT: %9/]‘} ]'O]T: 131—511] %—%\;}(Table 3).
=9 o Foat EokTh (p<.05). FAE T o3 olA
ek AR B ] Adefy, g W Fd Table 3. Comparison of cardiorespiratory fitness
o5, glojA] Tt 7ke] zFel7) §lATHp >.05)(Table 1) between the groups.
O Lo T NZ0] oH = 3] o) A= wl i - i
FENAL AT 75 2 13 H, axEE 2 G Parameters D}(/:il;;;na Non(ig;};ema p-value
"‘194 ;‘ﬂ]‘:—]—o%l?_’ %—I—i% ‘;‘l ;g_?i qu?_’ 9’]‘01/4 “?:‘LI Zl—?,] VO2max (L/min) 1.52+0.47 2.00+0.93 <0.05*
Lol 7k 19 THp >.05)(Table 2). VO2max/weight 22.18+4.77 24712414 | <0.04*
. L. . METmax 6.34+1.35 7.06x1.19 <0.04*
Table 1. Baseline characteristics of the subjects.
SBPrest (mmHg) 111.10£14.96 114.09+£17.91 0.621
Parameters Total Male Female _value
(n=67) (n=60) (n=7) P SBPmax (mmHg) 179.10+32.23 171.88+27.88 0.463
Age (years) 56+9 55+10 61+4 | 0.103 DBPrest (mmHg) 68.70+7.93 71.09+17.87 0.681
Height (cm) 168.0+£7.7 | 169.5+6.4 | 155.1£6.0 | <0.01** DBPmax (mmHg) 78001438 75.0213.89 0.535
Weight (kg) 78.3£39.2 | 80.4+4.9 | 60.7£5.3 | 0.211 -
BMI (kg/™) 263434 | 264435 | 25324 | 0389 HRrest (beats/min) 70.80+19.06 70.39£12.06 0.928
Skeletal muscle mass (kg)| 27.3+7.2 | 28.0+7.2 | 21.4+3.8 |<0.05* HRmax (beats/min) 136.00+15.56 | 146.23+16.18 0.068
HGS(D) (kg) 34.248.6 | 35.8+7.1 | 20.2+7.5 |<0.01** O2pulsemax (mL/beat) 11.1243.29 13.03£3.27 <0.04*
HGS(ND) (kg) 322+8.8 | 33.7%7.8 | 19.726.1 |<0.01** VEmax (L/min) 59.50£19.61 | 69.29+16.94 | <0.04*
Past medical history — - .
HTN, n (%) D) 20 (483)] 3 (42.9) | 0.784 Exercise time (min) 12.67£3.16 14.53+£2.22 <0.01
DM, n_ (_%) - 14 12 20) | 2 (28.6) | 0.598 Values are presented as the meantstandard deviation.
Hyperlipidemia, n (%) 16 14 (233)] 2 (28.6) | 0.758 'p<0.05, “'p<0.01, significant difference between dynapenia group
Social history and non-dynapenia group.
Alcohol, n (%) 27 26 (43.3)| 1 (14.3) | 0.228 VO2max, maximal oxygen consumption;VT, ventilatorythreshold;
Smoking, n (%) 31 30 (50) | 1 (14.3) | 0.113 METmax, maximal metabolic equivalents; SBPrest, resting systolic

Values are presented as the meantstandard deviation or number (%).
‘p<0.05, A(*p<0.01, significant difference between male and female.
BMI, body mass index; HGS(D), dominant hand grip strength;
HGS(ND), non-dominant hand grip strength; HTN, hypertension;
DM, diabetes mellitus.
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blood pressure; SBPmax, maximal systolic blood pressure; DBPrest,
resting diastolic blood pressure; DBPmax, maximal diastolic blood
pressure; HRrest, resting heart rate; HRmax, maximal heart rate;
O2pulsemax, maximal oxygen pulse; VEmax, maximal
ventilation.
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2.2.3 2t=nt Mm7|sntel A
SAF o AaRA SERAAA A%E B
4% A7) eAtele #AE &7] e, AT G
B2 AAbA Hd) aka 2R, dASE AR H
&, B9, SelAlTE S7194). Hof A A e
A, Ao Ak, 29 Hd 3], &F Aol &9 of
3} fro)gh datAle Belom, 19 dstelut Aut
Foll A Frole oA AEE R Y9kti(Table 4).
Table 4. Relationship between dominant handgrip
strength and cardiorespiratory  fitness
parameters measured by a cardiopulmonary
exercise test
Pearson (r)
Parameters
HGS(D) HGS(ND)
VO2max 0.377* 0.363%*
VO2max/weight 0.450%* 0.397%*
VT 0.321%** 0.312%
VT/weight 0.202 0.186
METmax 0.450%* 0.397**
SBPrest 0.069 0.038
SBPmax 0.114 0.044
DBPrest -0.092 -0.056
DBPmax -0.022 -0.046
HRrest -0.035 -0.058
HRmax 0.220 0.182
O2pulsemax 0.485%* 0.386**
VEmax 0.453%%* 0.297*
Exercise time 0.464** 0.467**
"p<0.05, “p<0.01,
HGS(D), dominant handgrip strength; HGS(ND), non-dominant

handgrip strength; VO2max, maximal oxygen consumption; VT,
ventilatory threshold; METmax, maximal metabolic equivalents;
SBPrest, resting systolic blood pressure; SBPmax, maximal systolic
blood pressure; DBPrest, resting diastolic blood pressure; DBPmax,
maximal diastolic blood pressure; HRrest, resting heart rate;
HRmax, maximal heart rate; O2pulsemax, maximal oxygen pulse;
VEmax, maximal minute ventilation.

A E
2FFotzALel Zut
AT AR Yot eotAL £ ofH AL
ole] #AE &7] Sal, FxbES IPAQ ol w}
TOR UHRRITE I AAI S BAS AN SelA TS
AaAAE, Al AL FA, e lgte] el
Al w7 et em, Ao Ak, £ of Gabd o
A ol @ Aol dEEA] G9ktH(Table 5).
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Table 5. Comparison of cardiorespiratory fitness
between the groups.

Parameters ina(itivity Aitive p-value
(n=29) (n=24)
Grip strength 33.448.8 34.348.6 0.70
VO2max/weight 22.89+4.37 25.60+4.59 <0.03*
METmax 6.54+1.24 7.38+1.32 <0.03*
HRmax(beats/min) 140.31£18.61 145.50+12.31 0.25
Exercise time (min) 13.1842.93 14.69+2.38 <0.05*

Values are presented as the meantstandard deviation.

*p<0.05, Hp<0.01, significant difference between dynapenia group
and non-dynapenia group.

VO2max, maximal oxygen consumption; METmax, maximal metabolic
equivalents: HRmax, maximal heart rate.
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