Journal of the Korea Academia-Industrial https://doi.org/10.5762/K A1S.2018.19.10.506
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 10 pp. 506-514, 2018

A2 A BAA e o] 2Ez Aslr)se] A

A5
st ojsst Aol sk

Relationship between Handgrip Strength and Cardiopulmonary Fitness
in Patients with Myocardial Infarction
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Department of Rehabilitation Medicine, Wonkwang University School of Medicine
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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
was diagnosed based on a dominant hand grip strength of less than 30 kg for males and 20 kg for females. A
cardiopulmonary exercise test was performed using a treadmill. Physical activity status was also evaluated.
Cardiorespiratory fitness parameters were analyzed using a t-test and a Mann-Whitney test. VO2max, METmax, and
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.
Moreover, VO2max, METmax, and exercise time were significantly increased in patients with vigorous activity
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
strength and physical activity, and we can encourage patients to participate actively in cardiac rehabilitation.
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Fig. 1. Study flow chart.
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SHarAbel )8t =4 Al19d A|103, 2018
2.1.2 A5 o ST ool 2715 5 ol = AF o=
RE Rl A 345 TAEs B oA 2T AIA g (1khealth  enhancing physical
gojstata AlAge] ojwo] JAVIRE F AT AL activity)S F3Y oY AET FEs o= AlEECIH
F5 F3l AZstat atel A A2 el gk A o5 Agtefstat ool hdste] AHE BFEA =
29l weel ek WS @ R QWY SE QW ZEZ(modified Bruce protocol)S ©]&3 TAHAE
off thate] WS whokal, A A kAl 5] (symptom limited) #-&FSEAF R S FTFAEA S A
FAuE, AEH T2 A Egon, AgALE s FSItFg 2). HARs 124 @ AARE EReHEAR:
oA ~E#HH 2 A By 58 A8t Ay AHE AA7] (Quinton Q-stress, Mortara Instrument,
B 2EE AR ool TheEs & TFTol gl INC, USA) B 2eFohiAbe EX=E (Q-stress
A $Alol] dahA] AAE A Sloll £ 1203] 018 TMSS5, Mortara Instrument, INC, USA), A5 ¢ 2
o Hups §AFAY b Al Al e A9 b wuk 247] (247BP, SunTech Medical, USA), 557}
A A Aekeol M 20312 H71A] GEE fAEH Al & 24]7](TrueOne 2400, ParvoMedics, INC, USA)E
s, gatel Adefel whet 13 wke] REAAEE f+ ARSSISITE e kAR AR A9 AE At
Aste] 2ol A 583F 3 23|04 438 AAERE R A SAHV)E ol Eate] Hul E A 7FsAIRE, A
S5 ] ot S Wrle] flste] AGAE A gddeld WelGeA) AeraE, b B AW Ak, o R
o} 7](Jamar Hydraulic Hand Dynamometer, Pennsylvania, ~ #t 57185 S48, 57k £47]5 ©f
USA)E &3l oS 7taisich, 37 e & & &oto] At 25 A9 AXAL SjFA(METs), 2t
T Erteh o)) eRjle] Ao Holm 227 34 AlniREE SASIY fdAES 27 2ok
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£9] otgo] ubal FAH= 30kg, A= 20kg Btk 22 o= Q-Tel RMS (Mortara Instrument, INC, USA)<9}
297 Aeteth20]. JT-4000M (SUNGDOMC, CO., Korea)g ©]4-3}%11L,
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BA BAtol| A o] o] T8} AlH7) 5] A9

o5 HY|9E F ko] dH, AAHER G &0 o Table 2. Baseline characteristics of the subjects.
T SHRE t HAS, T Y OE 588 Y A} Total | Dynapenia Non-
~ B Parameters (n=67) n=18) dynapenia | p-value
317 #AY T & Mann-Whitney testE ©]&3+1t) (1=49)
= = i Past medical history
FRPAE Fo) Ui LEAATLTRAY AT T - ] .
- . 2 32 0.742
ok 589 8l AN 91 52 Mann-Whitney n () e
= = - o DM, 3 11 0.606
testE o] &5ttt F ¥ AuriEe vas & 7 n (%) 14 16.7) 2.4
R EE9] HFZHS v w3 ] %i_u7 g].o 1_ H == Hyperlipidemia, 3 13
]JJ- -’] BT A= »] }'04 g E }' T n (%) 16 167) 265) 0.401
SHEE ¢ AAL IR Fe AL Mann-Whitney Social history
=] = Alcohol 7 20
test A o]&ato] EAI5HA 0 (%) 27 (389) dog | 0887
SEEE MR R L R Ep ER) Smoking, | &, s B | e
_ . n (%) (44.4) (46.9) )
H7] Yt 2=3jofyte] AFHEA(Spearman’s correlation)
- =1 o] - Values are presented as the meantstandard deviation or number (%).
< Fall BAelth AlHred A S e e} HeEy
o] 9J=x]2 o 7] <9]3 /‘\lj = o = It -
DRSS Gopi] 1S AATEBEA W T L g py peagmae 476 BE £k
o vhro] SRR ¢ 442 o) gale] RIS B R,
=1
AR frolFEe pahs 0.05 mwkos 3k 3
FENAFAZE FT BE SR 2B
AL A3} v oA FEA BTN A A4 &
2.2 A% . Sy = s
B, ST AT, 7] A, A A AL
2.2.1 A+ 54 Lo = : .
Feel 574 S, o) Ak, 2 Ao B71%, LEA] F
FA T ] o 1] H] W &lel-& 20 - - _
g3 oo thre] MalsiEs W, AT og) vl 485 3(p<0.05) 71 91 BFolt A4
=7 A o 3 Z Ak E=9ky _ 1Al .
FZPAS el A oAl Hish SAEel B gy ol Apol= AR kT Table 3).
£9 o= FootA =T (p<05). FdF Aol A
3o jx]aE= ul t}lio] H o olmgLe ul & ) ) )
s, AT B Gl Ay, dus R EA Table 3. Comparison of cardiorespiratory fitness
AR, QlojA] -t 7k zle] 7t §lTH(p>.05)(Table 1). between the groups.
Tfo_‘%}?l%]%]' EASSS %’%oﬂ = 623%]-5 J—Xlﬁaﬂ% ‘3% % Parameters D}(ma]izr)lia Nonzdﬂii)];enia p-value
_ n= n=
29| 7\(11:/_]—011?_5 B ] Oil?" ohofA] - 1k VO2max (L/min) 1.52+0.47 2.00+0.93 <0.05*
210l 7k A THp>.05)(Table 2). VO2max/weight 22.18+4.77 24712414 | <0.04%
. L. . METmax 6.34+1.35 7.06+1.19 <0.04*
Table 1. Baseline characteristics of the subjects.
SBPrest (mmHg) 111.10+£14.96 114.09+17.91 0.621
P " Total Male Female 1
arameters (0n=67) | (n=60) (n=7) | PV SBPmax (mmHg) 179.10+£32.23 171.88+27.88 0.463
Age (years) 56+9 55+10 61x4 | 0.103 DBPrest (mmHg) 68.70+7.93 71.09+17.87 0.681
; *k
Height (cm) 168.0+7.7 | 169.5+6.4 | 155.146.0 | <0.01 DBPmax (mmHg) 78 00-14.38 75.0213.89 0535
Weight (kg) 78.3+39.2 | 80.4+4.9 | 60.7+5.3 | 0.211 -
BMI (kg/™) 263434 | 264535 | 253504 | 0.389 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 | 20.247.5 |<0.01** O2pulsemax (mL/beat)| 11.12+3.29 13.0343.27 <0.04*
HGS(ND) (kg) 322488 | 33.747.8 | 19.746.1 | <0.01** VEmax (L/min) 5050:19.61 | 69.2041694 | <0.04%
Past medical history — - .
HIN, n (%) 12 29 (48.3)] 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 (23.3)] 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, “'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 minute
ventilation.
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