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Effects of Cardiac Rehabilitation in Eldedy Patients After Myocardial
Infarction
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Abstract To investigate the effects of cardiac rehabilitation (CR) on cardiopulmonary exercise capacity in both
elderly and younger patients with myocardial infarction (MI). Of the MI patients who received hospital-based CR
between February 2012 and December 2015, we retrospectively reviewed the medical records of patients who
continued a follow-up through the outpatient clinic. A total of 46 patients (18 elderly patients (= 60 years) and 28
younger patient (< 60)) were included in this study. The subjects visited the clinic to perform aerobic exercises with
ECG monitoring based on their initial exercise tolerance test outcome. The exercise capacity was measured by
symptom-limited exercise tests before and after hospital-based CR. Before CR, the elderly group had a significantly
lower exercise capacity in peak VO2, METs, anaerobic threshold, exercise time, respiratory exchange ratio (RER) than
the younger group. After CR, elderly groups showed a significantly improved exercise capacity in exercise time,
HRmax, HRrest, peak VO2, METs, anaerobic threshold, and RER. Both elderly and younger groups showed similar
improvement of cardiopulmonary exercise capacity after hospital-based CR. There is a very low cardiac rehabilitation
participation and referral rates with MI patients in Korea. It is considered necessary to further expand the participation
of cardiac rehabilitation in elderly MI patients.

Keywords : Elderly, Exercise capacity, Cardiac Rehabilitation.
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Table 1. Clinical characteristics of the subjects

>=60 group <60 group

(n=18) (n=28)
Age (years) 65.9+4.5 51.2+6.1
Sex ratio (men/women) 14/4 27/1
BMI (kg/m’) 25.943.9 24.3+2.6
LVEF (%) 51.9+10.5 50.5+9.1
Hypertension (%) 9 (50.0) 18 (64.3)
Hyperlipidemia (%) 5 (27.7) 8 (28.6)
Current smoking (%) 4 (22.2) 12 (42.9)
Diabetes Mellitus (%) 5 (27.7) 7 (25.0)
CHD STEMI (%) 11 (61.1) 15 (53.6)
event
type NSTEMI (%) 7 (38.9) 13 (46.4)

BMI, Body mass index; LVEF, Left ventricular ejection fraction;
CHD, Coronary heart disease; STEMI, ST elevation myocardial
infarction; NSTEMI, Non ST elevation myocardial infarction

*None of the characteristics showed a significant different difference
between the groups
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o AEBA SRpoA Y] A B

gl zfol= FAE A K Table 3). F oA Z42 A Table 4. Comparison of exercise capacity >=60group
A A} Fo] &% 5L H|watdS uf, 604 o] and <60 groups before and after exercise
@3} 604 vk Bl A At £ 7Fs Az Adis )

Before After p value
Al1Bors X AlgkZ= oA A] Alur= X AN A

T =, & > U 5 T

HeE AR, P A AR, S e Exercise time (sec) | 767.6122.4 | 921.8£118.9 | <0.05%
2 Hu) AbaamEl 2x]0] Ho) 372k A L= A

&, Al dhaind SNl A A7, #H | RPPqubmax 15254.8+ 13052.3+ <0.05*
o] AAAF fEH], FALA AX] X Fol| A BA Ao (mmHg-bpm) 3426.2 2217.7
o3k WshrE #EEo)(p<0.05), HAAE F F o F HRiesr (/min) 86.5£9.0 80.6+9.4 <0.05*

[ = HRpax (/mi 129.1£17.3 139.1+15.2 <0.05*

A 57159 MAe E3t UK (Table 4) (fmin)
METs 5.8+1.1 6.8+1.3 <0.05*
Table 2. Comparison of exercise capacity between VOupeak (mlkg/min) | )\ 5, 24.064.7 <0.05*

. Anaerobic
>=60group and <60groups before exercise
>=60 group <60 group e Thresholq 17.74£3.9 20.5+4.0 <0.05*
(0=18) (1-28) p (ml/kg/min)
i i VEmax 47.2+15.1 56.5£15.8

Exercise time 767.65122.4 840.94119.2 0.05% ° <0.05*

(sec) (L/min)

RPPuubma 15254.8+ 16430.6+ 075 RER 1.06+0.13 1.120.5 <0.05%

(mmHgbpm) | 3426.2 6495.0 :

HRpe (fmin) | 86.5£9.0 81.3£10.2 0.08 260 group(28)

HRipax (/min) 129.1£17.3 138.4+15.9 0.07 |

METs 5.8+1.1 7.120.9 <0.05* Before After p vaue

.9+ 9+ <0.05*

VOipea ) Exercise time (sec) 840.9, 77,9 0.05

(ml/kg/min) 20.4+3.7 25.0+3.2 <0.05% 119.2 92.7

Anaerobic RPPyuomax 16430.6+ 13172.1% <0.05*

Th]r;fhflq 177239 19.623.1 <0.05* (mmHg bpm) 0495.0 1706.8

(m gmm) HResr (/min) 81.3+10.2 77.4+8.6 <0.05%

VE ax(L/min) 47.2+15.1 59.0+14.0 <0.05*

RER 1.06+0.13 1.10+0.10 <0.05% HRpmax (/min) 138.4+15.9 148.5+12.9 <0.05*
HR.y, Resting heart rate; HRmax, Maximal heart rate; METSs, Metabolic METs 7.140.9 8.0+1.2 <0.05*
equivalent task ; VOapear, Peak oxygen consumption; VEm., Maximal Xr?zr)eak]()f'nl/kgmin) 25.043.2 28.144.3 <0.05%
pulmonary Ventilation; RER, Respiratory exchange ratio acrobic
*Denotes significant difference between the year group and (*p<0.05). Threshol(_i 19.6+3.1 21.6£4.5 <0.05*

(ml/kg/min)
Table 3. Comparison of exercise capacity between \Sm‘x 50.0414.0 67.8+18.9 <0.05*
>=60group and <60 groups after exercise (L/min)
= RER 1.1+0.1 1.120.1 0.21
>=60 group <60 group p value
(n=18) (n=28) RPPgubmax, Submaximal rate pressure product at stage 3; HRry, Resting

Exercise time 021841189 977.9:92.7 0.08 heart rate; HRmax, Maximal heart rate; ; METs, Metabolic equivalent

(sec) ) ) ) ) ) tasks; VOnpeak, Peak oxygen consumption; VEm., Maximal pulmonary

RPPsubmax 13052.3+ 13172.1+ 0.84 Ventilation; RER, Respiratory exchange ratio

(mmHg-bpm) 2217.7 1706.8 *Denotes significant difference between the year group and (*p<0.05).

HRyest (/min) 80.6+9.4 77.4+8.6 0.24

HRax (/min) 139.1£15.2 148.5+12.9 <0.05" = = = _

METs 6.8+1.3 8.0+1.2 <0.05* 223 él;g‘x“%l‘ ﬁﬂl‘ _C,'_9_| -2—%—'?—0".7:]‘*" Il_'H:_°_|

VOipeat HalE

(mU/kg/min) 24.0+4.7 28.1443 <0.05*

et 6041 ol 9} 604] TIEk i 5 3 AbololA] A4l

ml/kg/min; _ = _ _

VE o A 5 7FsAlAE A Ak AR H 5 A

56.515.8 67.8£18.9 <0.05% _ _ _

(Lmin of ARIUAF A, Tk 4A AE SO BE £F

RER 1.09+0.47 1.13+0.10 0.09 - _ o o o=

ot AL A x| A BskEol A SAAH R folet

RPPgipmax, Submaximal rate pressure product at stage 3; HRey, Resting
heart rate; HRpna, Maximal heart rate; METs, Metabolic equivalent
tasks; VOnpeak, Peak oxygen consumption; VEm., Maximal pulmonary
Ventilation; RER, Respiratory exchange ratio

*Denotes significant difference between the year group and (*p<0.05).
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Table 5. Comparison of percent changes in exercise
capacity  before = and  after cardiac
rehabilitation in 60 group and 60 group

>=60 grou <60 grou

(nzlg)gr P (nzzég)r P p value
Percent change
in Exercise time 21.9+18.1 18.9422.8 0.17
RPPgupmax -12.4+154 -13.1421.6 0.90
HR st -6.5+10.0 -4.0£11.8 0.46
HRmax 8.7+13.1 8.1+11.6 0.96
METs 19.0422.1 12.9+15.4 0.44
VOapeak 19.2421.7 13.0+15.3 0.40
Anaerobic
Threshold 17.3£17.7 11.2424.5 0.36
VEmax 23.3+27.9 16.7426.3 0.35
RER 4.249.7 3.6+11.6 0.88

RPPgupmax, Submaximal rate pressure product at stage 3; HRi, Resting
heart rate; HRma, Maximal heart rate; METs, Metabolic equivalent
tasks; VOopeak, Peak oxygen consumption; VEm., Maximal pulmonary
Ventilation; RER, Respiratory exchange ratio

*All of the characteristics showed no significant difference between
two groups.
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