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Non-supervised home
exercise programs in a
convalescent phase of
acute myocardial infarc-
tion: Their effectiveness
and the usefulness of the
heart rate at the anaer-
obic threshold
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The effectiveness of 2 different exercise programs in the convalescent phase of acute myocardial
infarction (AMI) was assessed. One hundred and five patients with AMI were enrolled for one of
these 2 nonsupervised home exercise programs immediately after discharge from the hospital. Before
discharge and one month later, they underwent submaximal graded treadmill exercise tests with the ap-
plication of expiratory gas analysis. All patients were assigned to perform 2 km of walk-jog exercise daily
for one month. The heart rate during exercise, duration of exercise and the total steps during 24 hrs
were measured. Eighty patients (group A) underwent the exercise program in which their heart rates
were maintained at 100-110 beats/min during exercise; while 25 patients (group B) underwent the
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other program in which their heart rates were maintained at 90-1009, of those obtained at their an-
aerobic threshold (AT). The ventilatory AT was calculated by the standard technique using the Horizon
System. In group A, AT increased from 13.4 m//min/kg to 15.1 m//minjkg (p<0.01) after the exercise
program and in group B, from 12.8 mi//min/kg to 14.9 m//min/kg (p<0.01). In group B, AT increased
in all patients, while it remained unchanged in 309, of the patients in group A (p<0.01).

In conclusion, a non-supervised home exercise program can be effective and easily instituted for
rehabilitation in‘a convalescent phase of AMI. The program using 90-100%, of the heart rates at the
anaerobic threshold seemed to be more suitable for obtaining better effects on exercise tolerance than
that using 100-110/min heart rate.
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Table 1. Cardiopulmonary exercise test (CPX)
X C ® Iz protocol
AR BEESE BE o BEHEES IR <13, & Stage <§$7§c3) G(f;c)ie ’(1“:11;?\';
> = ~ 0
BHER V== PR OB R LT, A - O CPX protocol

BHRZR, &b GEBIREEO R TFHZIR

0 2.5 0 2
REBZETLHATWS. DBEIZBWT bOEY 1 2.5 10 2
NEYF—var0—RE LTEL Ok CES) 2 3.5 10 2
WENThRbhihd T 5. Yhr T 1984 005 3 4.5 10 2
AL IR B 0BT & A W B ‘5* i ; 12 2
WL R T8> T & 7. 4, X ) Bl 2EBRE . . . :
¥ BT WIS © 75 1k (BT 5 BT, ; i ” )
BATRE OO E —RICIRE L ERLS L, @ 8 6.5 22 2
& S SERE (anaerobic threshold: AT)P 9 7.5 22 2
B oD ag o 90~100% cigE L 72 Eh s &, National Cardiovascular Center
% OFEBFEL R OE W & BHRE L.
B U Table 2. Exercise therapy
Type : Walk-jog; 1 km for 1 week after
RS discharge and then 2 km
SRIIBITIC X ZEEETRRE 2 BT L -2 Frequency: Once a day, everyday
D EEERESEE 105605 5, HBIFREOL Duration : 1 month
s 2 —ftic 100~110/4 » LT EHRLF L A Intensity : Group A; 100~110 beats/min
B804 (5 76 4, % 445, TR 398 L, oroup B; 50~100% of the

heart he AT
ﬂﬁlkk’_‘ AT H#Ol[,\?ﬂ#@ 90~100% r LTﬁ&ji eart rates at the

U7z B #2545 (5B 22 451, % 345, EH54EH 57+
9% Th 5. MR TESR - Bkl - CPK &5 &, EBFENB IS EE L L Y F

1l - EEBEHSEICE B 2o T INVEBARTRER (DIESARRE) 21720,
Hik EEVRIED BRE BRI L. RO ik

B » B, BT X 3 EERE* 1T b Sensor Medics # Horizon System %, L v
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Table 3. Daily records
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Date, walking steps, distance, walking duration, heart rate (rest and during exercise), and symp-

tomes (in Japanese).

F iz Marquette 8 Case #{EfH L, B
D7 u b a— LTHEfT Lz (Table 1). Table 2
I EBROEBLS &R +. E& o Ik BT T,
HATEERE I B O 1 BRI A 1km &L, LAgI
2km & U7z $HE 1 B 1 E<CHEA, HIRIZER
%1 n AL Lie EBHBRE TR OO
ELTHY, AFTid—ftic 100~110/4y, B
TR EBRERT O ATTRBR TR 72 AT ol

Hig o 90~100% & U7z dEBhERER oL
BEREEH RO G CRIE T 5 X Y Icig¥ L, Fk
HTHol BoEBEL Lbic, BEERLE
», NEB) DS, (Table 3) iciE# s, Mo
SEICL .

& S
Fig. 1 (SEBhHRERT OB THARE R R Lz
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Fig. 1. Exercise tolerance before training.

A=group A; B=group B; 1-1=exercise time (min);
1-2=0, consumption (m//min/kg); 1-3=AT (m!/min/
kg); 1-4=distribution of AT before training.

vy K3 VEBIRER] exercise time (A vs B=9.1
+3.4 vs 9.1+ 1.7 min), fEsEEEE O consump-
tion (19.1+4.5 vs 17.5+4.7 ml/min/kg), AT
(13.4+£2.7 vs 12.8+2.3 ml/min/kg) iz FEER ©&
FEDRMot. £ AT 38 11.0 ml/min/kg k
Y ke BEERIIZ, Weber-Janicki & g
Nz 3 % A) L B)cHy, HBHE ESm
REL W2 3. Zhd DEFOHMHE B L L
z5, A-B WEBTERED R 2 o o (Figs.
1~4). —itic 100~110/4y CEBLE L7z A B
CBWT, EEIEREERO b Ly K I EBRERE I
9.1+34 ¢ 11.1+3.5min ~, BRREERE I
19.1+4.5 75 21.3+4.8 mimin/kg ~, AT I

% % P0.O
21 2-2
zoJ L B 30 A

pre post pre post
23 2-4
201 —k 200- I
104 1004
. -
pre post pre post

Fig.2. Changes in exercise tolerance in group A.

2-1=exercise time (min); 2-2=0, consumption
(ml/min/kg); 2-3=AT (ml/min/kg); 2—4=HR at the
same loading (beats/min).

13.4+2.7 He 15.1+£2.8 ml/min/kg ~3&hnL, R
—ARRR GEBIRERTO b Ly F I EBAR
B $6 ) o DI 13274127 pe 1229+
11.8 beats/min ~@Ed L, EBHEREOHE 2R
iz (Fig. 2). AT oo 90~100% <iE
BL5 L7 B Tdh, EESRE#O ML Y FI
NEBIEEREE 9.1+1.7 225 10.4+£2.2min ~, B
FEmE T 17.5+4.7 »e 19.8+5.8 ml/min/kg
~, AT 1 12.8+2.3 s> & 14.94+2.7 ml/min/kg ~
iy, R—ARRFOLHEE 1387181 »5
131.3+16.2 beats/min ~J&4> L, EBTHAERE DK
Ex#w - (Fig. 3).
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* % P<0.0I
*  P<0.05
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Fig. 3. Changes in exercise tolerance in group B.

3-1=exercise time (min); 3-2=0, consumption
(ml/min/kg); 3-3=AT (ml/min/kg); 3—4=HR at the
same loading (beats/min).

Fig. 4 iz, Eghwkg AT @i bol
WL R o2 b0z R L. A BT
80 it 24 451 (30%) T AT DHEMASH 5 hizd -
72, BETIEFITEmMLTEY, FEEER
B, A Bz, AT 2348 L 5ER & 8
Lo TR CES R ERT 0 AT 2H#LT
5L, AT #EiMERFI o 13.0+2.6 ml/min/kg iz
st LT AT FEEIER] i3 14.4+2.6 ml/min/kg
THh Y, FFEIEFICHREICEETH - (Fig.
5). 72z T4,k Weber-Janicki 538 7 5 =
(A) - (B) B EBHTHAHE A HBHYE WER I o

DR O EE S

.
2

Fig. 4. Distribution of changes in AT.
A=group A; B=group B; [O=AT increased;
#=AT did not increase.

P<0.05
200 1
10+
C D
Fig. 5. Distribution of AT before training in

group A.
C=AT did not increase; D=AT increased.

W<, A-B g cESRENZD AT oF
Lotz ms L, A BT 694IF 224 32%
< AT o4 hirons, B iz 18
plepiclEmL <Ry, MEBICEEZE2RD
(Fig. 6).
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Fig. 6. Distribution of changes in AT (AT be-
fore training >11 ml/min/kg).

A=group A; B=group B; [O=AT increased;
Z3=AT did not increase.

z =3

TAYH - AR—YEZEHZICL o TERS
TEEBED A4 K54 vickhid®, br—=
VIR LEREHOBME,»LE AT, RAKBRE
HBRED 50~85%, HALIHE D 60~90% i
LS 2MEOE PR THI SN T WS,
Fie, BT P a XU Kk E 0B 2 ED)
#1@ 1E, 30~604F, @iz 3~5 [EfFi H D
BRRHTH B L nbhTWa. @, LERE
FHICRRKEBATRRE T2 D T LIIRRET
HY, T0ky, BFRBRERESCEALHEZ
BV EREN. Zhicfb o TRIE,AT
PEREBFERELBRCHEBL, kbr—=v
SHROBHICENS Z L2 b, EBWARENH
Be LT AT BEL VS hisd TnahY.

Bx DT > T W BIEBLK 1305 TES)
ERHEL, Zhiihby THTEELASisE
3b0THB. DEE —fic 100~110/53 i
ELBEE, EEOESLE T OESRE R, @
% DREFITH 2~7 METS %o Lz iE oo
EEREDEY. i, FCRBAPBELRLLD
2P, D X A E—H R EBLS R LIRS
i, OS5 S i AT o 90~100%
ICHIY + BEERIRE O LEBIRESRLE 1o e

z&ky, AE, EShREFOLBEE, Hco
FEFNZ D WT, BEERT OO EB AR RER TR
b i AT BolHEo 90~100% ke Lz
TEEIRER 22T /2. AT 2 b2 TE2ES
BREE (sub-AT) oFEEFBAD 2L, 2ok
BRI b B EBRE o T, RbHEVHEL
Ex b h 5. FHETL 100~110/5r 0ESHIL
& LIBA, 30% iR < iiEskgic AT
OHMMBED LR o7. Ll sub-AT o
il cHREZBH TR Y, AT Kol
o 90~100% DEBHRE & HWILKHIC, XY
BELEBDERIST S EERBOESRREZ
7725546, BEMOE Y O EBIRE KD iR
BT AEMICHB. 20K, SEOFEL OFFET
e LI AR AR & hiz sub-AT 0OEBIRE 1,
BEmFERE (peak VOu) 0 70~80% A
L, EEREDREIHFTE, POoRRIER
TAR LB sRIEROEFHERELEXONS.

¥ & ¥

TEEHIREE HSABRITREO %K © 100~110/53 > A
¥, AT o 90~100% & L7z B gE& T, O
BES OESRE LB L -

1. A.B WEoRS5T, EBEE#EO MLy
K 2 VEBIERR - BRRIBEE - BRRHEAHEE D
#ine, F—AREROLHEOBDEZRD .

2. A o, EBRER OBRIMERHERE
» 11.0 ml/min/kg LAk 0EBTAHE O & WEEF
NI 2% TEEHREER, HIERHREDE
MBS & hieh o, L L, B #TIHERRE
B, 20 CHIMERHHBRE EmL 2.

PlkXy, BT 2EERIAETERREL
745 & &icid, BREMERHBRER o3k o 90
~100% DLAFTOEBLGICLY, BELE
EEREDRIELh S LEXDL b

k-3 #

ATRE DR 3 2EEOETNS T, SHEL
BEEESE OBTIC L 2 EESEEESREY
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by, ESHREDIROEBEVEZHAL ML
S E BIE BRI 105 4 2%t i, BRE
#1 5 HE, 18 1EER, 2km 0%HfFic X 55E
B R T b . EEHRET 0L, EH)
B, 1 H ORI AR L 3 BERBICHR S ¥ 7.
HATHE O FHL A E —/ i 100~110/4 &L
THEBLS Lz A B804 (5B 76 45, # 4, F
BER 53+98%) &, fHx cHERMERGEE (an-
aerobic threshold: AT) g%k o 90~ 100%
ELTRS L 72 B B2541(5B 2241, %341, F
YR ST+8 5%) L o T, EBIRENI% T K
SEGRLE Fry FIAVEBIAFTRE (UM
EBAMRE) 21Thv, EEREORL HiEk
mitLiz.

EBhE%, AT 3 A g2 134 55 15.1ml)/
min/kg ~, B < 12.8 5 14.9ml/min/kg ~
LHEEICHEML 72 (p<001). AFD 5% 30% o
il AT OEMPED S b o722, B BT
F2pc AT of#mEzE» 2 (p<0.01). %izd
L DEBREAPFE VI WT, A BTIERR
BHRNZ L - 722, B ETIBESHL LT
Holz.

PEX Y, BTk 2 EEEHTEETHYRE
BEEDRIE LN, E BTROOHE Y —A
z 100~110/4y <iF+25 &b, {4 oESEE
NaEBEC LT, AT Bolnikz b L IERR
F+aE0R, IVRELEDREETHLEXD

O B DB

hiz.
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