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Abstract

Home exercise programs for patients with myocardial infarction effectively improve their ability to
exercise as well as quality of life. However, there are no efficient methods for monitoring the patient’s
clinical status or conveying the physician’s instructions to the home setting. To resolve these problems,
we developed a computer-based, automated, telemetry system comprised of central and peripheral com-
puters and telephone line. )

Five myocardial infarction patients were evaluated for peak oxygen uptake (peak Voz) and anaerobic
threshold (AT) before hospital discharge. At home, the patients performed 10-min exercise using a step
machine. Patient data including blood pressure, pulse rate, and electrocardiogram before and after exer-
cise were stored in the peripheral computer, and the central computer automatically retrieved the data
through the phone line. If the current heart rate was less than the heart rate at AT, extreme changes in
blood pressure were noted or dangerous arrhythmias appeared, appropriate instructions were indicated on
the display of the peripheral computer. Following these instructions, the patients continued home exercise
programs for 6 months. )

Peak Vo: and AT increased significantly in all patients (peak Voz: baseline 24 +3.3 ml/kg/min, 6
months later 33.3+3.7 mi/kg/min, p<0.01, AT : baseline 15.2+2.7 ml/kg/min, 6 months later 18.5+
2.8 ml/kg/min, p<0.01). The computer-based automated telemetry system combined with a step machine

facilitated effective prescription and monitoring of exercise programs at home.
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Selected abbreviations and acronyms

AT =anaerobic threshold
peak Vo2=peak oxygen uptake

2. A &

1) EBREEEME & ESTERFOEEAE DRE

BREEEIC b Ly F I ViR Az OhER & R RER
ZHEAT L, RXSBEEFEIENE (peak oxygen uptake : peak
Vor) & A MEFHBIE (anaerobic threshold : AT) % il
% L7z (Tablel). Z DR, FEICHEREEASITE
WEE (FPFa®RTFT7—254<—%Fig. 1) * H
Vv, 1 OB ZAAEEE 35, 40, 45, 50, 55, 60 [6] &
T2 SBRBEOHEERAKITERN 2 S 3 FHMTL,
B R OIER A A3 % Bl AT o 7 (02 B
AHITAEMRE). CHICXDRICRD /AT ITHET
LEBBER, ATFTT—27IF7—<—D15ELE)D
B A A EE E L TRD 7 (Table 1).

2) RARALE1—Z—EHEETE=2—RHDOT—%

DEfE

EEE=I— (B EEA-LFZ7 57— 5568 30
BEN L HEIMEST, BLUH o2 LORE S M-
T AaEERKRSY VERAPTIVEL—F —
(¥ ¥ — 7 X68000%) 2 b DX FIHE#E KR Y 5 Wk
ETHOBHREN, ChICF— Y ORELBEDOHE
%S Foa s ¥a— ¥y — L EARTATVS
(Fig.2). FAMBIUHwmEKRDOI Ea—F—i, YT
DEEXBHMNICT) L) Furssalz.

1) 1 BH1EERESINERIC, FEE=F —WEKD
A ¥a—F—HEERREBLTCHA I Ea—
¥ —\ZEHT A, BEETo - IRFESTWALH
SFOF—% (ME, LER, MZAE) ¢ BEIRICEX
P ¥Ea—F—IEETA.

2) FAPIVE2—F—iZZDF— ¥ 2 ZITBY R
5.

3) EEOERIEIXF (VOSSP RLETVT 7Ry b
TOSETHETIOXFLA) ELTHRA NIV Ea—
F— IR ETA. CORREIFAPIVE2—F =B
HWEPOEREZTAIBICEEE=Y —IIEEIN,
WERDaA V2 —5—IRFSND. BBV EREG
AR B EBRIICER S N EMDOIER 2 MR
#%, BT HEHELRBETSLITHALL.

3) AETOEEFEE

BRER, WRDOBETRRICR S NIzBEHAL BRI
WoT, BEFA MO/ —LDEFHIAHIELAT
T—7 74—l s 582 EH 10 0HTo72. &
BRI, EEE=Y —WmATHLE L LER (1 FE,
15°H) B LUHZR @iF, BN, WiEk L) £i
L, BAEE=F—0KRI v Ea—F—ITRFELL.
4) F—2DOHHE L EERNS

EMMPAA Py Ea—5—DBEETFT—57% 1 B
LA LI, COBICERSEROMED LR (X
FERAE 230 mmHg Pl L) & TR (GEEE - IREIE &
b 12 20 mmHg) RAEARDFLD S N7z kL EB) % — B
ik L, AkE2 se7. BAAAEBAESERD
DA% H AT AT ICEHEL T L HIRT L 72k
1, BRELABAAAOE,S, EH5ETE, BEi
AAEEEMEE. 721883 B LE8hE
BRI CE-BEIEHREDI L SFTAT VAN
BiFE L, #nUNEIRRBEHIEL .

5) HEatREMT

WAL 1213 Student @ paired t IRE % I\,
p<005 %2 dboTHEEDD L L7

#& S

1. fEGIER

fE5 1 (Table 1; Patient No. 1)

6 » A B OEENEZROFR LKL BA AR B E
B TRT (Fig. 3-L). UNE) 5= a Y O#ST
IR, MENICERE SN2 BAGAAEIEL 45 B4 T
W OHABROEMAITRED bk hol. TD/DEEA
AAmEE 1B (S B/ B 5 &) IHERLL.
EBEEEORMGE 3 » ARIC, BAAAREE 4 KR
(65 E/5) \HEIEETH ATERO.LHABICELEL % <
b, TOHK, BAHrAAOEKE 7R Q0E/T) T
B L 7248, EBE ORI AT FO.LAZ T TH
ELadolk., REFREEINEY)T— ¥ 3 VHA
6 » ARIKRT L7,

fEfI 2 (Table 1; Patient No. 4)

6 7 A OEBEZOFE LKL BEAAA BT
BYEMTRY (Fig. 3-T). LWIEAAABEK%E
50 E/ CEBIEEERG L. BESNTELT—
¥ X0 EEBEEDI Y TIAT VADPARRTHE I L
ROz, BERERES » ARIHNRRZ TS
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Table 1 Patient data and step rate at baseline and 6 months later

Peak Vo2 (m//kg/min) AT (ml/kg/min) Step rate (/min)
Patient No.  Age (yr) Ml location EF (%)
Baseline 6 mo. later ~ Baseline 6 mo. later  Baseline 6 mo. later
1 64 Posterior 62 26.4 31.2 13.1 18.2 45 80
2 50 Inferior 59 27.5 33.1 14.2 17.6 40 60
3 60 Anterior 58 259 28.8 13.0 14.5 40 65
4 43 Inferior 67 33.1 349 16.4 20.8 50 55
5 44 Anterior 56 31.9 38.5 19.4 21.7 60 65 -

MI=myocardial infarction; EF=left ventricular ejection fraction; mo=months.

EOHRRL, EFEELHERELL. TORITE
BEEDI Y TIA T VANRIFTH A LD, %E
F—F X VFEETELD, AV TS5A4A TV ADREE
rdo7:7:0, 6 7 AEDEIHAHRBIE O 2 B
B 60/ [E) 12& & F o7,

2. EEMAANDILTSAT LR

5% 3603, EREREAEEESFEOI Y T4
TYADBRE I LD, BEINTELT—F LD
HCTE o 2 Bk, FEE=ZF—DIE2—
¥ — T = I DPRIEENT W R W A5, EEEE
DAYTITAT Y ARBEEE, SRZTZEICHITIR
MEMRLIZEZA, AVTIATVADBRETH A
ZLEMERTE . Zo26IIx) L CGEBEEOBEE
B2iTv, ZORIGEBREOHNIIZRD LN %
D, 6 7 BBEETOEBEELKT L7,

3. EERAEEEESHREEPOFERE MEEE
5Pl T CTEEZOLERICAERIZFED b
Doz, 5B 1 BITIEES % O HEME AT 180-
230 mmHg B ICER L7z, Zoflicidsskz %2
HEHHRRL, BEELEMLELLLZS, Z0%
DIE EFIFRBO SN E L &), EEEEL#ETE
72, PUEEAE, PEREIE & 12 20 mmHg Ll EDOKT
B o 72,

4. DIEEBHHABROZEL (Fig. 4)
WEMRIES) NE ) 7 — 3 3 VR D peak Vo: B
YUY AT (32BITHIINL 72 (peak Vo:: BEERT 24+
3.3 ml/kg/min, 6 # A% 33.3%+3.7 ml/kg/min, p<0.01,
AT : JBFEH] 15.2+2.7 ml/kg/min, 6 # A # 18.5+
2.8 ml/kg/min, p<0.01).
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Fig.2 Monitoring system including the sphygmomanometer, the
electrocardiograph, and the display
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HR after exercise
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Fig. 3 Relationship between heart rate (HR) and step rate

Upper : Case 1 (patient No. 1 in Table 1). This patient had good compliance with the exercise instruction. After 3

months, the heart rate after exercise did not reach the heart rate at AT. The exercise intensity (as step rate) increased
gradually.

Lower : Case 4 (patient No. 4 in Table 1). This patient sometimes discontinued the exercise program. Although
exercise intensity increased, the degree of increase remained lower than case 1.

peak V O: AT
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Fig. 4 Changes in peak Voz and AT at baseline and 6 months later
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DEERHEL LTHERAT 5.
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