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Abstract

Objective: To investigate the clinical characteristics of chronic heart failure patients with pro-
longed QRS interval after exercise. Methods: The six-minute walking test (6MWT), electrocardio-
gram (ECG), height, weight, blood pressure, blood lipids and blood glucose levels were measured
in 97 patients with chronic heart failure (CHF) at convalescent stage and QRS 29 ms after exercise,
and compared with 104 cases of QRS < 9 ms after exercise in the convalescent elderly patients
with chronic heart failure. Results: compared with the control group, the patients with QRS inter-
val prolongation after exercise had higher body weight, higher body mass index, higher cholester-
ol and higher triglyceride levels, the rates of heart function = 3, obesity, hypertension and diabetes
were high. Logistic regression analysis showed that diastolic blood pressure, hypertension, obesi-
ty and diabetes mellitus were independent risk factors for abnormal prolongation of QRS interval
after exercise. It is suggested that the elderly patients with chronic heart failure at convalescent
stage with abnormal prolongation of QRS interval after exercise have not fully recovered from the
underlying diseases of cardiovascular diseases, and their heart rate does not rise after exercise.
Conclusion: the high-risk factors of cardiovascular disease in the elderly patients with chronic
heart failure at convalescent stage with abnormal prolongation of QRS after exercise accumulate, and
the heart rate of the patients after exercise obviously slows down. The QRS level after exercise should
be positively detected in the convalescent patients with chronic heart failure, and health education
should be strengthened in the patients with abnormal prolongation of QRS after exercise to actively
control their underlying diseases, promote healthy lifestyle, careful use of sports compound.
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1. 53|

M0 ) %£ 45 (Chronic heart failure, CHF) & F T 0 IUBEZE . (oI« I3 Bl 73 2 67 faf iok o B 98 0E 45 )
PR3 B 25 TS P LR P A I 0 25 e A s B e &, B0 IERF 48 DhReFang, AR BV O I
e IR, OFEME TR, AR ENRA SR BT T M I, PR 32 ZRRAE A O 73 = G 3
FRMLFT SRS — RIVEIR[L]. CHF &5 E B O MER 2 —, HEFRILEIAHMERE, Birlhs
B AR IR A5 O WL A5 R O WU B F A, AR N 0 RO B T RGN,
B R - M RIKER - B RGNS RGO FEN R A K. 180 ) i B IR A &
FE W AR E A, ORI O S 3 . OISR T Re A AN FEREE ) R, A0
FIRIZFEN, HE MR Z—Lk, ZEE .0 s B H RSO M EWR SRS, FHEO
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LS8 77 = B kA, OO E R MG R R RAREEBE AT, O REBRAG,  HH I3 B A A U AN ARG PR
IMAEREAR, 58 h0 e LT B XU [2] « -0 HL B (electrocardiogram) /& U B 1 10 2% AR ZE 51 HY O JIF M4 45 1 R 2B
P 7 B RS AR (0 BT BT o A oo UL FEL S T BT R PR 2 W H 8 B o e B 5 P S R A o JUE 93 12 W7 7 9
20 JE 1A RO I AAECHE A 0o 5 O B AR R A 7 AR 0 AT, O T P A R 10 I PR A 6 5 7 5 1) 2
FE 7% SRS FE I 2 AR AR [3] . O B IE SR IR O IR I — A E B e Wi i e i TR R, H
HST BJEAR. Q-Te. QTed. QRS B PR ALK A5 X5 O I I 12 W i SCIIAH DG SR I 1B 3G % [4] A 7T dR
i, IEH Ni2shiti 5 QRS A1 IRN A 46 ke, 1 A O AE I 8 12 3k 50 /5 5 QRS [HIHA W & iE K,
FOGARFFEIL D> WARIE, ASCH 97 BI85 QRS IR R 1K 1) B A E AFA8 E 0 ) 380 B3, AT /N
SEUPATRIGOMWT), LHEL S, AE, K. il R, JR5 104 G235 QRS [AIHIE
W RS E RO ) s B E R, AR

2. SHEMFE
21 MRE55%54E

1) NZHAr#E: JEHL 2021 4F 1 H~2023 4F 12 ATEARL 1S BUEREIRTT, E BRI R 3 5 44 )
WA HEXRR, A TSNS . © & LK MO IR BFSEs ik R AE B v, 8K
@ R4, WEEHE S, @ OIFERaEA RN, Aot <50%. @ Fi >60 A% . ® £AK
TR SHE, YN “FFERBA TR 7580 FAAR AL 200 B mE IS B R 1.
G KIS W 80 ) 580, SEIEIGRIGYT, RRI R, S BREAT R 3hiRIT . Kl 6MWT &
Hizghar /s omE, X 6MWT 5 QRS [ > 9 ms FIAMEAH, X 6MWT J5 QRS A < 9 ms FIAXS
MR N BEIEAEN: WA 97 fl, HrP 3 57 fl, 5 58.76%, 4 40 B, 5 41.24%. FRHAK
66 %, frn 88 %, “FIYFERY 73.05 £ 4.68 (). XfHEZL: 104 %1, A5 57 41, 5 54.81%, 2 47 fil,
15 45.19%. FRYEAK 61 %, B 78 &, TFHIERS 69.32 £3.49 (%), PEALTEI LERZE R A G5 X
(X?=0.320, P = 0.572). WZHFR LR A Gt 7 X (t = 6.441, P = 0.000).

2.2. ICHTRRIE

1) k. SFHSEE > 140 mmHg (1 mmHg = 0.133 kPa) i T- 147 5K 5 > 90 mmHg B; CLAf 2w I
JEs 2) BERM: R&THz—8 © BAREGER, SR > 7.0 mmol/l 5% 5 fifE > 11.1 mmol/l;
@ A MAER, N2 WEME > 7.0 mmol/l B 5 I > 11.1 mmol/l FFEE —K, (AL LEE; ® #
A HLALEER, ANPEIMEE > 7.0 mmol/l B 5 MLFE > 11.1 mmol/l FET & 5256 2 /N g > 11.1 mmol/l
F . 3) JERE: RFRIEE(BMI) > 24.0 kg/m? [fAE (kg)/ & =i(m)d. 4) OINAES . | P BEHOIER,
ARSI RAZ RG], —BEEIASEE DT O . R RSO ZRE. 1 Ze OBER B R 15 )
ZRRGRPR S, ARERTE R RAER, (RIEE Mg . O PP MESCL SR 1 G O R
PR IIEEN A2 BIBR G, RN T — &S0, IV Z: DR B REEN AT 5 S, O S35
WHIER RS, HI1iE3NEINE.
23. BEHZE

WA ZRFER, M, RS, PR EEOL, S, RE, k. MM, 2k
HhM GE. RE, RN, &SRR AR MR R R A MR T, S AL AL A AR
&, MEATARE. OR . IRASEME, AMERZLZE), RRFEFARE > 30 mine “FAE > 5 min 54700
TR, BRI Z R H S & 3 R, SRR >360 S, B =K E v 5 T 348 32 A i
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2.4, MBFRARE

FF Mg, MRS AR AR S A E : A HZEE > 10 H, TH/R 6:30~9:30 R EALf7, H EDTA
PUBEE RlRHF KM 5 ml, L 3000 r/min 250> 10 min, FrA & %5 20°CF 3 /N AIE, IR &y E
fEE BAYER A R4, T AME ARG R A A0 S IHE R, il =k H 5% (COD-PAP),
IHE F A B
2.5, "B ITIAE

1) B i1 1A W B R E PO SR LG IUEESE: B4 N2 —: B E0% > 120/min,
Wik > 180 mmHg, #F5KH > 100 mmHg. 2) it —2%K 50 m FIEZER. 3) ol mfE 4.
RIS T BEFRIG > 1h AT, WISHT 2 h Z21ERIZUEZ, $#AKE > 15 min. 4) 5 AITHRAISE k56 .
BHTE 50 m B JEALELE BT UATHI, B R TE 50 m BB ARYE (R BE B AR AT EAR BT, fTaET
AVLTE, ANEABE, 7EELMITIRARESAT B . RIS HRBIAEN, RVFBOSHEE, # 1K
B, ATER] 6 /B RS, THEATEME S . R A R PRI A . R ROEZE. v, T
B AR TR S IR, BATHIRACE . 5) 1RI6 AT 5 B R IR S A4 B9 57 IR DLV o AT 75 20
WATRIG G, TPEREAT R, ok R BRI R R A B % 57 R T VRS, SR8 AT H L.

2.6.55HF %

i SPSS 22.0 #HAEA s . ESAMFRERSFE + R (X + )%, WALLLECRH
MOTFEA t K505 IEA A THEUR R LR 0 (%) Ron, PRALELBCR A 2 ke BB fa i I8 & A R 46 1
logistic A4t XU o < 0.05 /KHE N ZEZA BEMHE L.

3. R
3.1. AR EEIRIGECBEE QRS EHAK T

MBI B FHIEE T QRS /K SR, 2 R%E S5 L (t=0.329, P = 0.743). W &4 H¥ QRS
EFEKFETHIEA, ZRAESHE X (t=9.948, P = 0.000). Mg BI85 QRS A4
K, HEBEEOREE. WE 1

Table 1. Comparison of QRS interval levels before and after exercise between two groups of patients (X +5)
1. MABETIRIGE QRS EHIKTFLEE(X +5)

MEHEIR ML (N = 97) SFHRZH(N = 104) E5 R LT, P)
IZEIAT QRS (ms) 77.79£2.25 78.20 £ 2.44 1.228,0.221
iE7 5 QRS (ms) 92.97 +5.62 77.17+6.24 18.797, 0.000
BB (L, p) 25.449, 0.000 1.560, 0.122

3.2. MEBELINGE. BBRY. SIMEMPERFBIELLLE

WS INRE >3 oA 87 B, IR TXTHRALRY 11 4], 2 RA SR THE L (X? =125.731, P =0.000). M
SAAERE 74 B, (KT WERLAR 52 6], Z57A G152 (X% = 14.829, P = 0.000). MZLL = 1% 69 71,
T RHRALI 49 ], ZRA S (X2 = 11.944, P = 0.000). WLEZLL0ERm 79 6], KT X HEZLA) 61
B, ZRAG R (X? = 4.059, P = 0.044). f&ntEAIEa) )5 QRS [ & A 2 418 10 ) 3= 0
B, HAEGOUIRE >3 % BERE. i A s i 2R B T R R L 2,
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Table 2. Comparison of cardiac function, obesity, hypertension and diabetes between the two groups [N (%)]
2. MEAEEHLOIEE. FBRE. SILEFMERRERELEIN (%)]

WM EE TR bR o MEL(N = 97) S TRZL(N = 104) X2 P
>3 %% 87 (88.8) 11 (11.2) 125.731 0.000
L IRE
<2 % 10 (9.7) 93 (90.3)
- e 74 (58.7) 52 (41.3) 14.829 0.000
R 23 (30.7) 52 (69.)
N i IMLE 69 (58.5) 49 (41.5) 11.944 0.001
e I
1EH 28 (33.7) 55 (66.3)
B PRI 79 (56.4) 61 (43.6) 4.059 0.044
B PR
B 25 (41.0) 36 (59.0)

WA B G m/K T 50 IR, 255 %A gt E X (t=0.552, P = 0.602). M4 EFHAREKFET

SR, 254 Giit 0% X (t = 3.351, P = 0.001). M g4H B Ui /K A IR, ZRa g0t X
(t=4.850, P = 0.000), ML L EFIKIEATE TR, ZRE 51 %E X (t = 10.836, P = 0.000). #

SOH BB S G U AT T X R AL, 2573 Geil24 7 X (1= 6.036, P = 0.000). M&24 3y S H E I KT &
TXHRA, ZRAGIEE N (t=6.569, P =0.000). MEHEE M =F/KFE T XA, ZrA5%i%
B X (t=5.261, P =0.000). #ERfERIZENE QRS (A S WK 2 AR 10 30 3, HAR TR 2L
M BRI AR KP4 25 i AR A . WL 3.

Table 3. General comparison of physical fitness, blood pressure, blood glucose, and lipid levels between two groups of pa-

tients (X *5)
F 3 MABEWR. ME. MABMMBEKFE—RRERLR(X +£5)

MELHEIR MEZH(N = 97) HHHEAL(N = 104) t P

B Hi(m) 1.62+0.08 1.63 +0.07 1.135 0.285

145 (kg) 63.88 +7.11 61.29 + 6.83 2.632 0.009
(=R 24.35 +2.54 23.02 £ 2.46 3.774 0.000
L4 £ (mmHg) 151.82 + 14.47 143.64 £13.22 4.189 0.000
#F5K K (mmHg) 82.18 £5.10 74.81 £ 455 10.821 0.000
25 B 1L #% (mmol/1) 6.48 +0.70 6.00 +0.96 4.273 0.000
S JIH [ B (mmol/1) 7.24+1.09 6.45+1.19 4.848 0.000
i = E&(mmol/l) 2.97 £0.67 2.14+1.36 5.409 0.000

34. MEBEEHEREN QRS HHAREEKHNEKRERSH

NRV 51 RIE5) 5 QRS [EIIRH SER fER K2, H logistic [B1A 734, DA &F 7k B
PREE ., RIRE . SAHEEE. HM =R s, JERE. BRIV B AR R, DRGHAIEEN)E QRS (Al
FHERONN AR R, BT 2 IR AR AT logistic [ 7047, EAEEFER . MRS SR, #Fikk. sk, e
L BEERIEEIE B QRS [HIR W SE K R KR, Hharikkm2izsl/a QRS a1 EUH
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B, Mk, JRIEHE. AERRm 2235 QRS (AR H E KRR SEKEIEWHLE, &
FPoK R B2 8l )E QRS A H SEK I AR ZE MRG0 1.3 . UL 4.

Table 4. Abnormal prolongation of QRS interval after exercise in elderly patients with chronic heart failure during rehabili-
tation period multivariate unconditional logistic regression analysis

=4 REHZFERMONRBENE QRS BHIREEKZERIEFH logistic BV 47

JEAiAP B S.E. Wald Sig Exp (B) 95% C.I
e 4e 0.013 0.014 0.900 0.343 1.013 0.986 + 1.042
#TikE 0.290 0.054 28.505 0.000 1.336 1.201 + 1.487

i -5.546 2.985 3.452 0.063 0.004 0.000 + 1.356
T 0.023 0.033 0.465 0.495 1.023 0.959 + 1.091

7 i A b -0.226 0.238 0.899 0.343 0.798 0.501 +1.272

A T[] 0.257 0.170 2.274 0.132 1.292 0.926 + 1.804

i =g 0.235 0.169 1.927 0.165 1.265 0.908 + 1.762
o I & ~1.897 0.676 7.871 0.005 0.150 0.040 + 0.565

JIE e -1.573 0.747 4.434 0.035 0.207 0.048 + 0.897
i SR 9o -1.501 0.711 5.014 0.025 0.204 0.051 +0.820
4. g

OERYR AR 5877 5 O HIETERIR R 0N, P RN G5 ZRAHEAL, QRS RIRE A ODE Atk
AR AR, T ERROEEWAEAL, PR BUZOH BG5S B O= I, ST BRO=
A TE R BIE AR AL R AL, QT a2 O E Bl -S5 E R 4 i 72 T BRI 1] [5]. QRS P A 52 5
ORI R AL 3 ARG E R BIR E RN, UG — @B E&MT T, JEHNERNE R
. QRS HAUWAHE 3 MHENINS), B— W Tk Q ¥, 4% Q s — A Femm il R %,
5 R AR L — AN NN S 3. QRS AR e A7 0 5 BR AR RN S5 7 1 52 Wi dod e 1) i (S R B ) A 4
B 325 45 R AR DA I A% 3 R A B R BB BRI A M, LUSE— @ &My m, HHNZEmIE
RIRAERE . QRS AT ] B 5 BE I AN I [R]85 WL 10 SRR B0 3 AL SIS . AN SR
QRS I HEHLE(R + SHL Q + R AN EI/N T 0.5 mv B0 IBE QRS HLE (AR AN A # 3T 0.8 mv
FROACHE, ISR B WA OB B RBOKM . OIS, om0 TR Hor)
IEH N N 3E QRS BEIRIEMR N, FFHE L. QRS EH P b I [AAAER Lo AL w5 A& 4 P 5 I 1]
BAEN QRS [ HAS 60~100 ms, >120 ms 574, QRS MM, REFHOLENILZELN, LT
SEA AT SRS AL SR DA SE AV 20 SRS A SRR & . 1835 QRS Hif [H] 2B 557 48 9 Co LB I B 75 75 11
55 B A 5R[6]

RSN IE # # 123058 5 QRS I FR4R KL, e RN ik 8 3 Bk 4% 1) 5802 2156 )5 1 QRS B PRAE K .
HHLHI T REAN R AR NI AT A M ay, B EIRER - mgm, UL -, QRS [EH
Aads TR OISR SR, O R K >, NatHen, JLE B AR, O VLA 0 AH K
1 AR Gl P BRI S A ERET 4 R EQ AT dl—— O UL B2 A RO JULET 48 (4% 5368 13 200 L T QRS I
FRAIEK o BEIL R AL O B 18 A5 /5 QRS I R LK 2 O WL ML Y b i 2 — et Lo B 2 B S
O HE T QRS MHTZTE M Q e fl, i R EH] S WAL SATZI Al QRS AL K 5.0 % T
R RS BUSLEEAE. @A MRS K, TMig3) /5 QRS [AILEK T g 5 Lo LI MGk I 51 2 1)
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S S B A DR [ 7]

O I ZE R R PR b0 5 DL i BE SR I 5 o IE B S 80O DI REA S — Fh 2R & 1. B R RfEf
JH L8 R T R 0 EH T Co UL 0 B A (BR) £F 7k D e B, 0o HE I B 2 5% BRAH OIS T 4 Sy L 2R
W, SEULRS)FMME - SR, IEK BT I K RGOS 2 . AN (E5) (406 1 g
FiCI I & AR S AR AE N MR8 /122 5, BT O BERF 46 ThRERRrs, (.00 e 7 & T I (A2 = a7 koK
R E AL > 2.4 kPa; A EEF KR IAEBRR G ZE R E > 1.3 kPa)Rl 0 /)= E[8]. ZHAN1g
PR 38 0 48 i RO U A A 28 R IR e ) B B i =, 300 LIS A 0 kss,  ASREZEdE O
Wi, I E— RIVERAUALE, SRS 78 MO J) 5838, 2 K 22300 M3 00 I B & 5 )1 . %
RN O ) S S IR R SR R U AR AR N, AR AR RS k0 ) S 0 R D] 2 2 S R A Ew « ANIR
AR O SO TR . ZEMEE MO R SR, BEREAEZNOL R
MR 2, B2 MIRRIE, A TR R MM O RAREE o KT 2 RS 1 0 ) 5208 L =y UK & AL
LA B EME9]. BRI, ERZHEEFEEET, OIE. @ik B BERE. Rz kE
o RIS O U3 SR S R R 3R, BT e O UL B 0 5, S O IR L Th RE IR B I8 AT, B4
BRI SRS O T IR I R AR S o B AES 0 ) SRV S 5y AR 5 B, B F0AR B e
M R P A PP TR 552 5 R MR, IR YT I HME RS, e S B I A o 2RO J 3 il O IR0 1R S SR B
B, HRE IR RSN & — A kR [10].

NGBt AT RS B AT F T PP A AR O S vl R R D) — AR N D7V, SORT BAVE S RO )
S P 7 R AN AEAE R TSGR, B AT NI O s H e R WA i shab Ty o X B kO Sy
v B, — RO B R — EATE 6 B WRATE 6 /B IR /N T 150 K, BN EE
H AT/ 7E LB ™ 5 (1.0 1) 3808, 80 H ATk UEO Sl A . BT I TR I8 #06 S P AT R
HRIN AN ER N FOPATIEE R <300 5K, 1 B AT IR BN 300~374.9 K, 11 04T I BE &8 375~449.5
Ko WV GOBATIIEE > 450 Ko S0t hRelk 2 . 6 0 BAT RE Bk 2] 111 92 DA 12 2 0 il Dy e
I EGABEFE bR, WA, £ 6 48N BFH BATHIBE R AE 150~450 K2 [8], € N L0 15 .
16 6 0 Bh N B DATHIFE BRI 450 oK, MR L0 J) 30 . 1985 4F Guyatt 552506 6MWT M T
VRO O 7 35 B IS B A J1[11]. 2001 4F 56 [ Lo IES5 12 A0 BRI Co IE R P22 42 6MWIT B N0 ) 568 2 B
FPEAT O Dy BT T TS 1 — U2 B S . 2002 4736 E AL 2 A 7 6MWT $55. 1E 8 — ik iz
ARG, 6MWT Beiitr b &2 il o AR BDIRES, RBCEE A PR TR OThRE, £—Fofl. Wi,
ZARMIMKSEER[12]. 6MWT FH T8 10 7 52 3 B SR 7 (1) FE M M i e R B2 AR TR, AR
2 R R FCVFAR 0o il B BE HARHEAL 5155 13]

L H ] (electrocardiogram) 2 Ca A8 Bl ] 7= A= 1R A2 ) F A O HLBEIRLTE S R SR I HLAZ AR A0 o KO e
B O OESLEE ARG A A R AL, O RC ST A T, RO
KA ALRE R R ROUWAR bR [14]. F T OEERE . D EOHFIER OUUESE. OHERE . OLEIL
EREIZ . LR QRS AR A OENGAREL R B AR, 3 Eas RN AL
SRGEAFEEMEA LM, LG —eiEMmirn, N E RSN RIREE. QRS A A
3ANFHIEM WS, BB—ANm TN Q ¥, 4k Q BUE —Mkmm BB R, 5 R BAHZERER X —14
AR S W HITIX 3 AN R % AR BUA BT FAN L 0.10 72, W& FF QRS Z &k . QRS HAWHT
5 I AR O B LA AL SR T N A], 1B AAE 0.06~0.10 #22 A]. Pl QRS WAl K, FEIFHE LT
WAL R, Bl WT 58 A RS AR S B DA 56 A 1t A RS A% S PR I A8 % . B QRS I ] &
B2 T BRI EFE TSI, e O OAURSE, LR R AR R SR S I . T
HLE] | QRS I [ IE K I £ 2, 75 BEE— DA 5 & 15 A2 DR IO R R B 51 kS, DA SE T A REVR YT [15] [16]
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AAFREIR, HAIE30)E QRS [AMILE K ) R 18 0 /) 3835 8 HAR F AP . R E AR HUKT
JIEL ] P RSP A0 il = Rk RO B2, O ThRE >3 k. AERE. I AR OB I E# 0 . logistic [B] )5
BoR, #FAKEL LS. JERE. BERWIEZENE QRS (AR EK AL BRI R . I issh)E
QRS [FIHYIA # FEA (1 BRI 2 A M V0o Jy 3 JB 5, ol VB O BRI IR B e Ik R, 183 e 0
EAT

B H XN D ZRACAWTINTE, ZES I BE AW L, ClONEH H5EF N A3
RN EERZER . ZHEEIEL 380w B H K RZI3) TR IR R R . N2 AT i wifE 517,
BB RO NEH EES, AU N GRS, SRARECN, ImR ESYEERSZ, Xt
R 2 AR 0 7 38 5 B A TR M S shi & PG BT M . AR, NP AT I
6 VAT RSN AR 1R 0 70 3 5 SR IR RE VA T-BL ST ONTR T AR RN {8 SHd s i R R I&sh 4k 77
PR b BB R UFIE NE, AR SORE, AN B OP AT R RIS BN AL T AR AR I ) 3 S [ R R ASE
FRAAIEE L W T REMZEE IO I 8, MBI HEsE QRS /K1, X HATIZE)
JA QRS W IEK M EHE, NI AR R, BRI RN, IRER LT . AIEsh)E
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