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Abstract

Objective: To examine the influence of adiposity on the aerobic capacity of post myocardial infarction (PMI) pa-
tients during early stage of cardiac rehabilitation.

Method: One hundred and sixteen male recent PMI patients were divided into four groups according to their
body mass index (BMI) above or below 25, and with or without taking @ -blocker. Then, a graded exercise test
was performed; oxygen uptake (VO,), heart rate (HR), blood pressure and ratings of perceived exertion (RPE) were
recorded, and 12 lead electrocardiogram (ECG) was monitored continuously.

Result: Both groups with BMI<25 could persist longer exercise time (P<0.05), had higher peak VO, (P<0.05),
and lower functional aerobic impairment (P<0.01). When RPE was at 13, relatively to the taking [ —blocker
and BMI<25 group, the other groups had peak VO, of 90% (no. 3 —blocker, BMI<25), 75% (taking [ —blocker,
BMI>25) and 70% (no B —blocker, BMI>25) respectively.

Conclusion: Adiposity can compromise patients' function and metabolic capacity during exercise, but in patients
taking [ —blocker there may be some compensation. One with BMI <25 will have particular benefits for alleviat—
ing functional aerobic impairment.

Author's address Department of Human Movement Science, Tianjin University of Sport, Tianjin, 300381

Key word adiposity; body mass index; myocardial infarction; beta blocker; exercise—based cardiac rehabilitation

DOI:10.3969/j.issn.1001-1242.2011.09.005
LI H HOE IR ] E BRI sh 242 (2004 527)

1

KHARE i1z sh AR R, K, 3003815 2 Research Centre for Health Studies, Buckinghamshire Chilterns University College;

3 Department of Primary Care, University of Liverpool

PRt X0, 5, i, 2% Wi HbE-2010-11-22

814

www.rehabi.com.cn



FREAEZEE 201145, 5265, 5591

A A TAERE ) B R B A S PN O il BE Y
WHIHEY S VR0 R B B A U TAERE ] RE
HRBIAF [FIAE W | RPN R A 50% . E A B
. UBE S5 (post myocardial infarction, PMI, T
PROEE ) B85 A S CAERE 8t 5 5 Do s
PRI 22 (5] v JIFL ] s o i o R R ) A 7 2 DR 5
FU MR I | o i B R s IR IR AT S
VT AR AR R B 5T /s i B 2 AL 1l 48 0 |
GIP SRR NI R e ol oY DN SN o 1 N
7, 1 PMI G BB 5 A R AR RE 1 G R 14k
SN, R, AT A T TRV, B TER
B — Rk B A B —BEL BRI 550 JI P o JES PR X U
SR PMILEE A LAERE S RS2

1 N&E5FHE
L1 W4

116 (51 55 ¥ PMIE A, R A= AR 2z 5
LI I E] Sy 12—14 i o SRS B 1A 5T 4
. (body mass index, BMI) KT m/NF 25, &7
i F B —BELIBT 5145 23 78 4 2 - BMIT > 25, JiJH B —BHLIBT
FICT 41,32 41); BMI > 25, A& AR B —BELIT 5 (T4,
32 fl); BMI <25, iz I @ — BEL W7 550 ( 1T 21, 22 f3);
BMI < 25, R Al 1 B —BELIr 570 (IV 24, 30 f3i)), DL 3% 1.
SERH , PEAN ] 3Z i E D WIASHESY H B LA SRR
e a , B AT R ES ISR . A5G
H J2 2% R PG S RS A [X {25 51 2% (The Wirial and
west Cheshire community health trust) £ {it (/& #

VFRIE,

®1 ZXE—WER (rs)
am mE FRCE) BEi(em)  Kd(kg) BMI(kg/m?)

T4 32 595+86 173.7+7.7 86.4+9.8" 288%29"
1R 32 623+7.6 172.6+9.5 859+ 15.6% 29.2+4.5%
I 25 22 61.8+109 173.9+58 72.1+82 23620
V4 30 626+60 177.1+87 724+85 231+19

T4 5 MERA L : DP<0.01; TS5 VAR L : @P<0.01
1.2 A

T Marquette Centra System MG  Mar—
quette Centra Manchester /[ HE, Y Integrated Met—
abolic Analyser SRS HT{Y
13 STk

I PMLUEETENG s & AR RATE i &

J7 AT G s s SR E . SEE S EH AT
12 S 15 Y Lo i, S, 5 — 2 07 o7 d5c J5 - Tmin 005 o
I H A 3 E BT (rating of perceived exer—
cise, RPE) , I B 45 AQ 20 B vh $2 LR 30s B 1)
TR (VO,) , ATEILEE 3 708 FTED— U0 L R Y
Zigil s, P dd o B8 M ST B 21k, id)izs
fﬁ] Hﬂ‘ I‘ETJ mo »l:) $ [[Il F if‘@ 5F,D\ (rate—pressure product,
RPP) (35 22 30U -0 x IMLE/100, B RO
THRA AL 220—4F 18 . A % RE J1 4514 (functional
aerobic impairment, FAI) [t B A X CE
VO, = S VOB VO,] x 100% , FH Hiill Vo,
57.8—0.455 4% (%), FAL ™ B AL 43 - BEA 4t
73 (< 27) s R 157 (27—40) 5 R 2 51455 (41—54)
B (55—68 ) FIEE BEH (> 69)",
1.4 LB

126 18 17 i i ) S2 56 A 2 1B AR THERCTR 9 AT
Hr & N AGEIR : 1A TE R 10 HU R GEEAS A
AR TIUI fe 0 R H BN IE R I (RPE IR 17,
WRIR RS > 1.15 558, (eIt o, A Mrif )
RS, FEE SR I 15 32 iR R %
RAEATE G B, A A AT AT AEAT AT A 2R A5 1o
3.
L5 Geiteaorbr

SR RIE + DR 22k 301 s Bl Ak BEOR 5.
DRI 2275 22 43 #1 s 0 F (B 3K 5] 88 25 PR K- (P<0.05) W
HEAT Post=hoc 43 H7 , LA I AT fn] 195 41 ] £ 4 9 2
5o FIFZIE RIS T RPE 5 VO IAHE K R

2 #R
2.1 ZiAEFEAE O
TS M, 25V Z R E AR E A1 BMI
HRBEMNZES(P<0.01), HIT4H5 THZE, MH
5IVAHZ R 3 (122 5(P>0.05) 34K Fik2: 5
PIE RS B —FHWRI IR FHJE G, LR 1,
2.2 ZiHEE S i T RE A A B N
BMIAE BRI (T H5M, DA5IV)
()i 2l B[R] AT 5 3 79 22 57 (P<0.05 5% P<0.01) . JIg
FHS AR B —BHW I AL (T 415 4L, M4l
VAL LA e R0 43 L RLG L e F A i
FIEF(P<0.01), WFE2,

www.rehabi.com.cn 815



Chinese Journal of Rehabilitation Medicine, Sep. 2011, Vol. 26, No.9

23 =i B A RE IR

BMIA[E AN (T 5 M4, THS5NVA)
S VO, FFAT AT S 35 19 22 55 (P<0.05 8% P<0.01) o
MIERLE A, TS T4 hhZis, M4t
Pt VA M. R 3,
2.4 BMILFA B -BHBTHAIXTA 4 TAERE ) 95200

Bl 18R T 4RI/ RPE 5 VO, Z 8] 1Y
KFR o ATHMBEIHZA AR, KRR T4, |
A, VAL E T2 2 s e, 700 M R A 385
RPE 13 285 8 FHRAT iz s kb J5 b B FR e i —
AEE"S PR, A 5T AN [ 2 51 ) VO TE I K
A RN . BEEE, i L TTZL ) VO, 2 1009% (1
FAUBE AR, e HRE D L BRI R 20, 5341 340
I3AE90% (VL) ,75%( T 4),70%(M4l) . X4z
7 R B —BELIBT 1 245 W 25 5 i 1) PMI AR & eSS
— %55 T A A U AERE T IR, IR 1,

%2 FRHESHWLAODREMEBRE (=)

S5 K :‘@Zﬂjwlﬁl 4}% BROE DRIMEIE
(min) (W/min)  FH5H (%) (beats-mmHg/100)
[4 32 87+35% 1059+14.5" 65.4+9.6" 162.3 +31.4"
M4 32 7.0+3.8% 1273+18.6 80.4+123 2132+472
M4 22 10.7+4.1 105.6+14.87 66.7 +8.5% 159.1 +28.2"
V41 30 9.7+37 129+19.8 79.9+123 211.2 +50.1

[ 2405 MM DP<0.01; 1 A5 MLHAM . : @P<0.05; 1 2H 5 IV
L :@P<0.01; ITLH5 VA L : @P<0.01

=3 ZXENBEENRGRA (x£s)
" TR VO, SEMVO,  ARBEI
AL B (ml/kg-min)  (ml/kg-min) (%) RN
14 32 30.5+6.1 182+7.4Y 41.4+235% |
e 32 204+35  149+75Y 48.7+265% WA
meH 22 292+50  233+11.1 222+299 il
V4 30 292+2.8 20.6+84 283 +28.1 B

[ 245 MZHAH - DP<0.05; @P<0.01; 1T 2H 5 IVHAH L : @P<0.01
1 BMIFIB-FEETFITE & TIERE S1RIR M0

100% / —— [ 41:V0,=1.68RPE-6.63

T _90%

9%
(=)

5]
W

393
(=]

=
E H1:VO,= _
5 . 75% / —a— [[41:V0,=1.42RPE-4.18
=S 157 B ——141:V0,=2.41RPE~11.08
E, 700/i/ A ’ ’
S 10 ——V41:V0,=2.29RPE-11.53

5

0

7 9 11 13 15 17

RPE(units)

816  www.rehabi.com.cn

3 it

BT R B R P8 5 e A
ez — il E IR 90 BMI 25 2 1E W 5l
R, — BRI BN IEREE O
U 72 A A 38 i 5 B ILRE ) 2 A A2 O E T RE
BRI MR B TR B T AN ) LS B
e R ahb At 77 0P R T i ) 5495 e s LT
540 R JrE AT S B0 IR AR B W A SRR, X
W 251 R M I B A, DT 5 B0 A I 9 7
TRE, 7RIS shid AR P XSO T HLRE A AR 2 (8
VO,%Z R, Bk, T AT HZi &S MAHFIVH
A BN T AR VO, FIH ™ B B FAL, it Al
VIHEWT , 2 BT LARE 32 By ()8 B AR Rk sl [l
K, S AT 0 AL B P 52 43 A G 8 oA 7 o p
E3/g8

ORI R FL(RPP) I AR _EPEf O fIUFE AU
() — " R bR . ABFFEH, AR BMIAL 3R] 1)
RPP %4 B B 1 2 5 (P>0.05) . R, #E 853K0
AN RS, 32 SR AR I AE O I 48 3 g 2 b (il 4n
VO AR ), TAS R AE O JUFE S X — T

RPE &R ELBE 72 A T T AR 1 320
AR B R R A EE sl 5 301 7
PR —FP T B M iz Bl R, X T PMIAR
FHokul, HERPE A — A W 2t 13", B 1R T
i1z 55 B v AR 0 VOGN FE AN, IR
TE—A45 5 WA E S5 FE I (B 40 RPE M 13), 5
E TR 1) EECE A ELAATT B VO AN 2 iR A [R] Y 7K
-, K23 R E BRI T I R

SRR B B 0 iR A B, I B —BHLT
R B E R TEERVO,, RG22 R A B
PEE (R 3IAFERGAN A HLE) . X—AFAY
JE DR AT I 45 F AR LS, : D B —BH W7 550 T DL fif 0
SO0 , AR FE T O RRE , Fh I PT L faizs sl 5
1EFER IR B ;@ B —BHIBr ) o] L& .o, h ]
AR O UL RS R S8 AR et (R FE s B F 0 I 3
PEVERY B — BRI X T B 2 AR B AE TSR T B .52
AP i B —BELWT 3R £ 5 A LA I 0K 25 PR AE IE
HKF. B, B -BHERIT VO, H X ML )5 A
J& PMI B E 7RIS shad B2 b VOLIE A BRI PE R &

ZE bk R E R E X T RS S i AR



FREAEZEE 201145, 5265, 5591

T BEAFE, I B2 S BRI A E )
FAL, SRT, WA 88 0 A B -BHIrRIG YT , FAL B ™
FPEE—E R ] LI e

S 30k

(1]

(4]

[5]

(6]

(71
(8]

9]

[10]

Moalla W, Maingourd Y, Gauthier R, et al. Effect of exercise
training on respiratory muscle oxygenation in children with
congenital heart disease[]J]. Eur ] Cardiovasc Prev Rehabil,
2006, 13(4):604—611.

Bookai—Pinchuk S, Berner Y, Sagiv M, et al. Physiological re—
sponses during exercise in mild to moderate post stroke male
patients[J]. Harefuah, 2008, 147(2):111—116.

Kelley GA, Kelley KS. Efficacy of aerobic exercise on coro—
nary heart disease risk factors[J]. Prev Cardiol, 2008, 11(2):
71—75.

Syed S, Hingorjo MR, Charania A, et al. Anthropometric and
metabolic indicators in hypertensive patients[J]. J Coll Physi—
cians Surg Pak, 2009, 19(7):421—427.

Cassani RS, Nobre F, Pazin-Filho A, et al. Relationship be—
tween blood pressure and anthropometry in a cohort of Brazil-
ian men: a cross—sectional study[J]. Am ] Hypertens, 2009, 22
(9):980—984.

Lavie CJ, Milani RV, Artham SM, et al. The obesity paradox,
weight loss, and coronary disease[]]. Am J Med, 2009, 122
(12):1106—1114.

XU, 2 it A O I R AN [ FRESZ IR 30T METs A 10 ).
] B & 222724, 2009,24(12):1077—1079.

Bruce RA. Exercise testing of patients with coronary heart
disease[J]. Annals Clinical Research, 1971, 3:323—332.
Whaley MH, Brubaker PH, Otto RM. ACSMs Guideline for
exercise testing and prescription[M]. 7th Ed. Philadelphia:
Lippinott Williams & Wilkions. 2000. 106.

X6, S5 e . 35 UL P 7 8 i A T A R A3 L ds it R

[14]

[15]

[16]

[17]

[18]

[19]

(20]

BYAE ] R HAAR & 22 B 2 41%..2006,21(3):194—196.

Irace C, Scavelli F, Carallo C, et al. Body mass index, meta—
bolic syndrome and carotid atherosclerosis[J]. Coron Artery
Dis, 2009, 20(2):94—99.

Fox CS, Hwang SJ, Massaro JM, et al. Relation of subcuta—
neous and visceral adipose tissue to coronary and abdominal
aortic calcium (from the Framingham Heart Study) [J]. Am J
Cardiol, 2009, 104(4):543—547.

Ybarra J, Resmini E, Planas F, et al. Relationship between
adiponectin and left atrium size in uncomplicated obese pa—
tients: adiponectin, a link between fat and heart[J]. Obes
Surg, 2009, 19(9):1324—1332.

e e ST S i 558 HE JHE X 5 95 4 ML U 50 71 24408 Bl SN )
S IR FE L] [l R A B 2 42 7.,2008,(9):824—827.

Magnani KL, Cataneo AJ. Respiratory muscle strength in
obese individuals and influence of upper—body fat distribution
[J]. Sao Paulo Med J, 2007, 125(4):215—219.

B3 58 A SR A 12 PR 2 LA P 0 B el e
AR A AR B BF 5[0, F [ BR A2 15 27 4 75,2008, (6):487—
490.

Shively CA, Register TC, Clarkson TB. Social stress, visceral
obesity, and coronary artery atherosclerosis: product of a pri—
mate adaptation[J]. Am ] Primatol, 2009, 71(9):742—751.
McGuigan MR, Al Dayel A, Tod D, et al. Use of session
rating of perceived exertion for monitoring resistance exercise
in children who are overweight or obese[]]. Pediatr Exerc
Sei, 2008, 20(3):333—341.

Buckley JP, Sim J, Eston RG. Reproducibility of ratings of
perceived exertion soon after myocardial infarction: responses
in the stress—testing clinic and the rehabilitation gymnasium
[J]. Ergonomics, 2009, 52(4):421—427.

Rudo TJ, Kowey PR. Real-world algorithms for the optimal
use of drugs and devices in the patient post myocardial in—
farction and the future of post myocardial infarction manage—

ment[J]. Clin Cardiol, 2005, 28(11 Suppl 1):158—163.

(E3% 810 W)

[4]
(5]
(6]
(7]

(8]
[

[10]

[11]

[12]

[13]

Ramachandran VS, Hirstein W. The perception of phantom
limbs. The D.O. Hebb lecture[J]. Brain,1998,121:1603—1630.
FHLFY 42 5 D). 2 R MR IR YT R OF T SR (). B 2 20,
2010,16(3):395—398.

XUTNAR 46 ) FEAE S P RE HCHE N BE A (37 3. A B
Z%75,2005,40(5):356—357.

Hart RG,Sherman DG.The diagnosis of multiple sclerosis[]].
JAMA,1982,247:498—503.

E e B PERE M AL AR 1A 1R, 2000:168—217.
8t i RE A B A AR YT ML at s AR L A
1990.226—231.

Krupp LB, Alvarez LA, LaRocca NG.et al. Fatigue in multi-
ple sclerosis[J].Arch Neurol,1988,45:435—437.

Cattaneo D, De Nuzzo C, Fascia T, et al. Risks of falls in
subjects with multiple sclerosis[J]. Arch Phys Med Rehabil,
2002,83(6):864—867.

Prosperini L, Leonardi L, De Carli P.et al. Visuo—propriocep—

tive training reduces risk of falls in patients with multiple
sclerosis[J].Mult Scler,2010,16(4):491—499.

Kesselring J, Beer S.Symptomatic therapy and neuronrehabili—

[14]

[15]

(18]

[19]

tation in multiple sclerosis[J].Lancet Neurol, 2005,4(10):643—
652.

White AT, Wilson TE, Davis SL, et al.Effect of precooling on
physical performance in multiple sclerosis[J].Mult Scler, 2000,
6(3):176—180.

Petajan JH, White AT.Recommendations for physical activity
in patients with multiple sclerosis[J].Sports Med, 1999, 27(3):
179—191.

Dalgas U, Stenager E.Multiple sclerosis and physical training
[J].Ugeskr Laeger,2005,167(4):1459—1495.

Dalgas U, Stenager E, Jakobsen J.et al.Fatigue, mood and
quality of life improve in MS patients after progressive resis—
tance training[J].Mult Scler,2010,16(4):480—490.

Twomey F, Robinson K. Pilot study of participating in a fa—
tigue management programme for clients with multiple sclero—
sis[J].Disabil Rehabil,2010,32(10):791—800.

Gare i a-Burguillo MP, Aguila—Maturana AM. Energy—saving
strategies in the treatment of fatigue in patients with multi—
ple sclerosis. A pilot study[J].Rev Neurol,2009,49(4):181—185.
817

www.rehabi.com.cn





