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Heart rate variation and development of heart failure
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[ Abstract] Objective To study the role of heart rate(HR) variation in predicting the development of heart failure(HF). Methods
According to the standard of HF staging system from the American Cardiology College (ACC)/the American Heart Association
(AHA), four groups of the subjects were involved in the study: the normal control group (70 cases), HF high risk group(70 cases),
cardiac function compensatory group(70 cases) and HF group (32 cases). All subjects underwent the 6-minute walk test. HR before
and after the exercise was compared, and the walking distance was recorded. The HR variation and the 6-minute walk distance were
compared between different groups. The relationship of HR with the 6-minute walk distance was analyzed. Results The resting HR
was higher in cardiac function compensatory group and HF group than in normal control group and HF high risk group (P < 0.05).
HR immediately after exercise had no statistical difference between the four groups (P > 0.05). The HR variation degree and 6-min
walk distance displayed decreasing tendencies with the gradual development of HF (P < 0.05). The resting HR and the 6-minute walk
distance was negatively correlated (r=-0.311, P < 0.01). HR variation degree and the 6-minute walk distance was positively
correlated (r =0.386, P < 0.01). Conclusions The increase of the resting HR, the reduction of the HR variation degree after
exercise and the decrease of the 6-minute walk distance could be used to predict the cardiac function compensatory period and
development of HF.

[ Key words] heart failure; heart rate; 6-minute walk test

M0 J3 %98 (chronic heart failure, CHF ) I
B E SRR, R A RO IR B AR L
Wijm 22 el FIIPEE CHF B O RBIRE E
EXRRBNBEWIRIT S TUE . A5G0 RER T
RZ KA NYHA ODIIRET P, SR X — R4k vk £
G T 2 BB R AE AR A0 J1 3298 (heart failure,

%S A #: 2011-12-08; &[5 H#A: 2012-03-04

EiR{EZ: 5T M5, Tel: 010-66356168, E-mail: qip306@yahoo.com.cn

HF ) B, AREM HF & A2 % 8 005 B B3 B
R F0, e 5 A AR Ak, X SR T R i
RIPEARBE, EELLER 2 (ACC) [ ELLIF
e (AHA) 2T HF 8IS, B HF &4
KB LA B AR R 4 W KR40 i g O
T HF kA SRR, AR TS5 HF 1R AL



+ 528« EEERZREIRAENG 2012F 78288 £ 1145 £ 78 ChinJ Mult Organ Dis Elderly, Vol.11, No.7, July 28, 2012

HIIBYT o BRI, I R b 2R DX ik — F Ji o 7 4
% P FE AR R, SR v . R HF
RIBH B, X T RUIHIR GO D g fCEERY By
WEIG R HE RE, #EF T R v T3, 22 HF
HEFR AT H LG IR S A FERTHEME XS HFE A
B COTIREIER ) « B I CoohaefifzE) . CHE (i
IReRAAE ) AR E B B 0 32 8 64T T # S 0
BB F I OFRBARIETE, BRITE SRR LR
X HE R PEA 2

1 W&5FE

11 %

2010 4£ 10 ] ~2011 4£ 11 A #i4% ACC/AHA HF
bR E R S AR I 242 ), FAE 118 I, &
P 124 ], 4% 41~78 %, FH4ERY (63.4 18.0)
4, HrhEwRE XA 70 4] HF SR RA (AM)
70 i, CINREAREEAL (B ) 70 . HF 41 (C )
32 fil o HF A 2.0 EHh2s (NYHA) 5329 T 9
25 ). M 701, 5 ABFREN . (1)1F % %1
4. ERIEF AN, £REE LW, QHF SR
R4 BA MR . w00 SIS IAE . BRI
G HF mfalEZE, HAlw oo i 254 s me 2w,
WIG HF Wil AREER FARLE ; Q)L hRefeEdl. &
AU E AR e LR A IR BRI O LR BE
S 0 T 45 ) el A8 w0 U B 9 ) S 0 I
BTG HF BIG RAEAR FUALE ; (4) HF 41: B OIE
BB 8 IO R L BARTH PO LR BE 55 4 5T 7
OIS, BEESHRTH B HE AIG RAER A (8%
IRAE . HEBRARIED . SR | PRI R GHR |
AT RGBT (OB DRIGBRAE ). BB . ORG pfige
g . AHIBEDS | sy . WLIRE B0 MO o -
ZRBHAE R B -2 AABEI R 8 B RSP AE
WLJ125%) .

1.2 Fik

JiA AL R e Inl s | (RS ARG L O LA
7 L 3 2R A 5 2 F B4 8:00~ 11005 37 %
SR E |, 2 50T 6min (251745 iz 3 1 il
M FH SRR R 259 & o250 1 1 RASFIZR 29 .
18 Sh A5 AU B2 03 | I EURRT R, RS IR
FEPR, W% 6min BATHE RS, FETTIO R AL
[ (GZ8h)E0% - #ELE) [fE0E],

1.3 %itFaz

K FH SPSS17.0 Hift:, ik Rt LAXIEL « bR 2
(Xts) F£mv; SABHLORGIEE0R LK
FHBCXT t A5, SAfE0R . BaE0%, OF

AEACUREE . 6min 2471 B 2 41 ] LR AT IR R 7
Z200 M, T LD F S 6min A4 B 2 a] (A Sk R
ORAREIREE S 6min 47 HE B8 22 (8] A HH G 4 B
K Pearson HZAH X, L P<0.05 NERALIT
2R

2 & B

2.1 AR TR R R R

FER TR AR 1, fEiE sl fi, 1EH X A
H ] HF EfEHNZEAT 1 FHBLGRAER, O IhEE
FRPELH 10 6] IS, HF 20 32 1l s B 2 B R,
Bio i SR A S S ARG YRR A AT R . I
AR LG R, R ILE MO RE R
22 FECHFEBASEMEARKZ 6mMin FITES

B AR

IEF XTI HE S fE N R4 2 a8 0% 22
SEG# X (P>0.05; % 2); LIAECREALH
SRR T IEH SR % HF S fa £4 (P <0.05;
% 2), FHZMBHFORERIGEI2HAEL (P>
0.05; 3R 2), IEEXIAY HF SfEHEHZE
FARMEIE 2 R GFE L (P>0.05; % 2); L
DR A O R BE /N T IE R X B & HF &
faNZEH (P<0.05; %£2),

A5 2 [R] g S 0t AU HR R B R 2 B i ot AU R 22
S TGIEE L (P>0.05),

IEH X RRAL S HF SfaZ 4120 6min 261 7 2
ZSTHFE (P > 0.05; % 2 ); LIAE 4 6min
HATHE B /NF IEH O B4l K HF [HZE4] (P <0.05;
*2).

23 dEHF4AL HF A Rig £ LB 6min F 47

¥B & 6y A
2.3.1 FERHZORE AR O AR SLRE TR S, et
AL AERE L B MRS SERAE O BE HHOE R B
HF i K 3R 2 LG D REA S 2 4% 32 9l 5 HF kA T
BeXT, #2035 15 1, 2k 17 fi; 40~59 % 10
i, 60~69 % 12 ffi], 70~80 % 10 {4 ( £ 3),
232 R LRGBS LREML  LIRE A
5 HF Az a0 %2R 5248 (P > 0.05;
K 4); OIREUELL N HF A O F KT IEH X
MEZH K HF RGN E4 (P<0.05; 3£ 4), £4 2
B EOFRERTSEIHE L (P>0.05; £4), 0
DR A O AR BE /N T IE B X B & HF &
faNEH, KT HF4H (P<0.05; £4),

2.3.3 iEAE A RIEEACE 4440 el 8 i 42 r A
JE Reis 3 i i A AN 22 R e s T (P > 0.05 ),



DiEZFLREHTRE 2012F7328H 1135 &£ 78 ChinJ Mult Organ Dis Elderly, Vol.11, No.7, July 28, 2012 - 529 -
x1 BEAEMEHR
Table 1 General data of the subjects
Eita 1E 3 X HIB4(n = 70) HF R R E41(n = 70) IR (n = 70) HF 4 (n = 32)

(Y, X £5) 60.4+85 62.2+8.2 624+76 64.5+85
Bz (nin) 35/35 33/37 35/35 15/17
BEem, X +s) 160.2+9.3 161.5+8.3 1575+7.6 157.8+7.6
KB (kg, X £ 5) 63.6+14.3 63.5+14.2 61.8+9.0 62.3+12.9
FERE A (n)
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PR 0 25 5
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o5 IR 0 0 51 22

IR IR 0 0 0 25

R O R 0 0 0 2
R FI 25915 2 (n)
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5 B 0 0 0 0

SR 0 0 0 0
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ARB 2251 0 12 14 5
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Table 2 Heart rate associated parameters and 6-min walk distance in non-heart failure subjects (n=70,X*s)

2151 FiREL DA (IR / min) BB fELEE K /min) LRIV EE (%) 6min 54 TE B (m)
1E X RE A 68.1+4.9 123.1+11.8 81.5+21.3 554.7 +54.3
HF mifa %4l 69.6+7.5 124.8 +12.5% 81.1+25.2" 541.6 +47.3"
LIEE R 73.7+8.7* 126.3 +11.4%4 73.0+205™* 513.9 +41.8™*
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Table 3 General data of subjects in heart failure group and non-heart failure group (n=32)
EiEtan TEH X REA HF mifa %4l DIREA A HF 21

A () 64.0+6.2 65.2+6.4 65.6+7.8 64.5+8.5
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Table 4 Heart rate associated parameters and 6-min walk distance in all subjects (n=32,Xt5s)
215 FiELDA (T min) BBl fE LA (K /min) LRIV EE (%) 6min 51 THE B (m)
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