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Abstract

Objective: To improve the efficacy and safety of rehabilitation exercise prescription in elderly pa-
tients with chronic heart failure. Methods: 201 patients with chronic heart failure, who were clin-
ically diagnosed as chronic heart failure and whose symptoms were obviously improved after
clinical treatment, were prepared for rehabilitation exercise prescription treatment, the height,
weight, blood pressure, blood lipid and blood glucose were measured and 6MWT test was carried
out. Results: The 6MWT was related to heart function, obesity, hypertension and diabetes mellitus
in elderly patients with chronic heart failure. The 6MWT was lower in patients with heart function
2 3, obesity, hypertension and diabetes mellitus. The level of 6MWT in elderly patients with
chronic heart failure is related to their constitution, blood pressure, blood glucose and blood lipid,
patients with high body weight, high body mass index, high blood pressure, high blood sugar, high
cholesterol and high triglycerides had lower 6MWT compliance rate. The prolongation of QRS in-
terval after exercise was greater in the patients without QRS than in the patients with QRS. It is
suggested that the high risk factors of cardiovascular disease in the elderly patients with chronic
heart failure gather together, and the heart rate of the patients obviously slows down after exer-
cise. Conclusion: the 6MWT can not control the underlying diseases well and the cardiovascular
risk factors are clustered in the elderly patients with chronic heart failure, so exercise prescrip-
tion should be used carefully during the rehabilitation period.

Keywords

Chronic Heart Failure, Cardiac Rehabilitation, Exercise Prescription, Six-Minute Walk Test, Elderly

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

NEIE AT IR B (6-minute walking test, BMWT) &1k B R HAELS 128 5 X, MHAAILAE 6 0%h N LLRE
ARZ R PR BT E R R[], IEEH T EA . HEERERBEE NI ERES N EZEE VY, B ARG
BEIRMAIZ S RE, AR OMIhEE . ERVINTIEE. BT 6MWT RE85 UL Hb VA [ B R 18 1
O JI e R R TR E BB AL TT , & 52 B R [2] - 184 0> /7 32 38 (Chronic heart failure, CHF) & B T /0 LEEE -
OV LIS 7 5 A g Ik B L 98 RE 46 S DR 3 35000 & P i M o UL AR B A 1) 0 = R ) B B il 2
B AR AR O UL 4 A R R A4 ZH 2 i 5 1) LB BT 51 RS 0 — SR AN R REAR[3] e PR 18 1k
IR SR AT % RS U B SR, SURRR I 0 /) %235 (Congestive heart failure). E4E A\ — i
FRMDIBEHA ARREE R T, 8E0/EmRKZEN, HRMIReE %2 L, ZEE .0 ) 2
FAER O MR R, BRI C WLS 4E 7 7 B, O IR MIERR & AR ), Ot B %
I, IS B A LUEEA SFRIE IR MAAER, R FFE T R, DA 0 7 2 v R85 ) e
SIRYT R EK[4]. 7 HE a7y 3 B R IR TT I a8 A 6MWT 58/ 9 N1 PPl
[5]. BMWT ZRGIEL 3805 BEAE 6 PN, BERFAMIZBAT > 450 M, JREE 2 BPIRE REF, AHIL
Bgs s Ml SkaE. OB FE IR R ST ST . AT ILA B R AR S AN E T, A R T IE )
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W7o XEFAE 6 By, BEBSIRAIZEAT > 300 M, <450 M 8 1k.0 11 3E0s iR, RS BT e sh iy
HATE WA —B[6]. Jyfi m e bl Jy58ss R IR YT IRCR I L e ett, BEXImRIZ W g0/
R, 2iIGRIETT, AR RAFEE, dER AT REEMIE S AT IR T I E B 200 ), iR s A
Sy REL Mk s iR, 24T 6MWT k3, 4R

2. MEMFGE
2.1. W&,

A 2021 4 1 A~2023 48 12 AEARR T 12 BERiR)T, T EEPOUITIR N XE S 7 736 s B 8 o<
F, A TAIEE . 1) A LRI BEROC. B RStk R B, oK. 2) Beedts Jii
AEPES . 3) HALENEL OB ERA O BCR AR AL, 4) il >60 Y. ImKIZH
NPPEC T3, GdlimRiayy, AEIRMRAFE, ZOREATREEAT . FEFrReHER RS HE,
W “FFa B R ER” JRMET SO0 HAMARAE 2 i Jn s R B R R 45

2.2. ILTHRES

| 9 BEAOMR, EFENEAZRE, BRI O WP EXEEL SR,
Do O B AR TGS 2R ORI, KRR R, (HEHE & MBUET7 . O PRI XE e
Lo W P LI B A DRSS S 2 BB ],  FRRERAN T —BOEsh . IV IR B AR
FUEME SIS . O 3R B MBE R BARES, R iE s JE .

2.3. BERE

WA A F TR, MR, R, EEils. BRI SLEDL, AW G s, RERMIME. SR
G ARE, FNEE. T R LR, SR A A BT, AR A
Wz Ei e, AERIZUEE, 2R E > 30 min, “FAL 5 min EAT LRI E, 43652 K %% 2: 0 & 3
U, FRRIAIRG > 120 S, HX =YK V50 P 3418 R 32 46 3 I

2.4, MBFRARE

FF Mg, MRS AR AR S A0S : A FH 22 > 10 H, T 7R 6:30~9:30 R EAL (7, H EDTA
PLEE R Rk 5 ml, LA 3000 r/min 250 10 min, tnAE %5 20°CT 3 /N NllE, # iR &y E
f51E BAYER A FAEF=, W RIL ARG R AR M. SRR b =8 H 5% (COD-PAP),
IRE F A A B
2.5, R"OHSITIAE

1) ZETAET 14N A A AT E MO MBS B8R & T oz —: #E.LE > 120/min, 1
5% > 180 mmHg, #F5K > 100 mmHg. 2) iliEiHh: —24 50 m B LRENE. 3) WG KT
BEEE > 1h 37, WRIGRT 2 h 25 ERIZIES), #ARE > 15 min. 4) EDAITTI 2 iikee: BT
50 m &AL D B AA T, AN S TE 50 m BN ARYE A RE B BHARAT EHUR AT, AT ERAUE,
ANHAEE, £ ELAMITRAIREE AT B 0. RIS S R BANER, RVFBIREE, 15 RS, 17ER
6 AEh AR, TPEATEMER . W EE AR PR R, A, A SRS
S RS, HEATAHRARE . 5) IR AT 5 A P PR R A B 9 R PEA . AT S BB AT IR S
DG SR AT PR, S AR TR PR PR X R 4 B S R HEA T VRS, SR8 AT LA
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2.6. FEFFEMNBEEERER

1) kARgH: 6MWT ZREETE 6 080N, BERRfathAT > 450, ASHIUKRE. M), k. O,

S TR W R PR B 57« O JUL PR B S PR A5 AN S B (I8 0 ) 30 B . 2) RIBARAL: TE 6 Sl N,
REBZITR] 2347 > 300 M, <450 M, BRI TR ISR . IRRe) . Sheddy GO, 7 AR R DR B 5
ST LA W S R AN R A8 O T R 3) N FEAE L. g% 201 91, Hh 5 114
B, 487 i, FHSHEAK 60 5, fi 88 %, TIJFER 7111 £ 412 (¥). ikbrdl: BI% 100 1, HAH
55 i, 4 451, FREHRAK 61 %, Him 78 %, PIJHENL 69.36 £ 3.51 (). AKikbrdl: % 101 1, H
BB 114 1, 2 87 B, FERCERIK 60 %, i 88 %, FIFEWS 72.86 + 4.71 (%), MAMERNI LI R
AR N(X? = 0.239, P = 0.625). Hkhnam T00%, P RIGHIEZE 7 EA Gt 2 E (X2 =
6.618, P = 0.013).

2.7. GtERE

NiFH SPSS 22.0 #AF T EE . THRETRIISE + ARHEE(X £ )RR, WABERHMAIIFEA t
K0 s THEUTR A T 43 (%) 3R, BZH ELECR R 2 A3 s WU o < 0.05 /K v 2 e B M e
3. R
3.1 FAEEMR. Rik. OIhae. B, ShEMERRBERLER

RO TIRE >3 Gl 8 B, I AIEFRZALN 90 i, 2 7H Fiih2: = (X% = 13.310, P = 0.000). iX
PRALREE 49 B, (KT AEARL 77 B, 22 5746 Giil2m X (X? = 15.938, P = 0.000) . & 45 4H & ifiL k43 1,
T REFRAL 75 B, ZRA SR X (X2 =20.252, P = 0.000). iEbr4L0E R 60 4], KT ARikkré 80

i, 22 54 Goit 2= L (X? = 10.082, P = 0.001). $2/8 Z AF 12 10 ) 3205 8 6MWT iS4 5O Ihag . JERE.
L AR PRI 55, IhARE >3 20y AERE. IR AT RS ) £ BMWIT iA bR R HL k. W& 1.

Table 1. Comparison of cardiac function, obesity, hypertension and diabetes between the two groups [N (%)]

=1 RARE LR, BERE. SIEMFERBFERELEIN (%)]

PUEZS NI TR IEFRZ(N = 100) KIEFRA(N = 101) X2 P
>3 %% 8(8.2) 90 (91.8) 13.310 0.000
L IRE
<2 % 92 (89.3) 11 (10.7)
JELJRE 49 (38.9) 77 (61.1) 15.938 0.000
AEfi )
EH 51 (68.0) 24 (32.0)
I E 43 (36.4) 75 (63.6) 20.252 0.000
& IfLE
EH 57 (68.7) 26 (31.3)
B PRI 60 (42.9) 80 (57.1) 10.082 0.001
B PR
B 41 (67.2) 20 (32.8)

A G e S RIE AR, Z 5 %E it SR L (t= 0.552, P = 0.602) . iAbRZH B FH AR E KR T A
bR, ZRA SR (t=3.351, P =0.001). AR EE WK AR T RERH, ZREFRITFRE X
(t =4.850, P =0.000), EbREHEEFIKKTRT RIEWA, ZFAERIT%E X (t=10.836, P = 0.000), &
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FR2H 25 B IME KA T ARIE bR, 227 G124 X (t = 6.036, P = 0.000) . IAFRZH & H [ B HAR T ARIE
WAL, ZFRA SR (= 6.569, P = 0.000), &R HM =B ACPICT AREARA, Z57A Sk 25 X (t
= 5.261, P = 0.000). HEREEETEC /1 EE B E 6MWT iSbr 5 B A . k. UREA i i KP4 2%,
R RER R I BRI L A v i = R 6MWT IARR AR LA, AR 2.
Table 2. General comparison of physical fitness, blood pressure, blood glucose, and lipid levels between two groups of pa-

tients [ X £ s, (N)]
2 FHAREFRR, mME. mMEEMMASKFE—RIBRILERLX *s, (N)]

M FabR ERRML(N = 100) FRIBFRL(N = 101) t P
B (M) 1.63 £ 0.07 1.62 +0.08 0.522 0.602
1 5 (kg) 60.90 + 6.80 64.16 +6.70 3.351 0.001
(=R 22.95+2.48 24.36 +2.50 2.188 0.030
Wi i (mmHg) 142.90 + 13.30 152.24 +13.98 4.850 0.000
#75K I (mmHg) 74.66 + 4.66 82.03 +4.98 10.836 0.000
2% B 1fLB% (mmol/1) 5.87 £0.97 6.56 + 0.61 6.036 0.000
SH [E B (mmol/1) 6.32 +1.24 7.34 £0.94 6.569 0.000
Hith =& (mmol/I) 214 +1.44 2.94 +0.54 5.261 0.000

3.3. MABEEIRIELEE QRS EIRAIKELLE

A R IE BN AT QRS K5 Rk brdL, 2 5% A Gt %= L (t = 0.329, P = 0.743) . iA 41 34 QRS
EENEKHRT 5 RIEWRYA, EZ7AS1T5%E X (t=9.948, P = 0.000). AKikbrdl & &izsh/G QRS A4t
KW T IAAR L, RV KRB H I8 5 O RIENE,  HES O M55 075 FE R0 1B 1 A 56 A K
2. W& 3.

Table 3. Comparison of QRS intervals between two groups of patients before and after exercise [X %, (N)]
3. MUERBEETAEIG QRS EHALLER[X +s, (N)]

PUIEZS = h 7y IEFRZH(N = 100) ARIEHRL(N = 101) t P
IEENET QRS(MS) 78.06 + 2.50A 77.95 + 2.228 0.329 0.743
EE)F QRS(MS) 77.68 +6.83 91.84 +6.98 9.948 0.000
E: ARFRAIEENTE L t=0.523, P=0.602. B RiEFRAIEHETE HLE: t=18.972, P=0.000,
4. g

iz5) 4k 77 (Exercise prescription)/&fg 3 AAMTAE B, B RIFIREHVBER —F 77k, FAE 20 thad
50 FARHEH, B 20 4 60 ALK, AMTTFFaXTIEshab 77 (BB RIS BRBEAT R AL, e R RN
HEEEN B, BRI & SRIE ATy, IS R IR AR . B R R e 1 M 1 BRI
SREVEEKHEE, s b5 e O R I B N R UG 52 B A 7] . 1969 S F T A 4 40 Y fd
BT AR, MTEEPR EAFRATT . @377 ) e B 2 FREE BRI EARTT W, XA F Bk
HEEE, RIS R SR A G O, AR R D) DU G L ThREIRGL, R AL T )
TR H e e BB E IS 2 M. 1280 AE. 23 a) Sz g, fethigshh i s s, B34t
J7 RFRERTAS NI S ORI, R F b 77 T 20 s FLAd By BB i) N R Aig gl i 1) — MR 7 1007 .
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R AU BN 5, 0PE T 24[8].

ML 7 B0 — P B AE B 60 % DL R R A W] R 8 R0 o S AR 18 E 0 J 3E 0 FR) R
BERTERAN, HEWEFBLTERANG SR, TR I R E 22 e RO IER . A
BRI ONRBLGOIEEEESE . ZEMEE O s A S AR, 2R 2 10 58
WG RZ, BEZHIFRAE, BRSO RN T2 EMEE O 7 3200 H miUR 2 Rl
HIEEA EAME]. BHATAK, ERZHEEFES T, QOIUE. millE. JERE. SRR, R30Ik
PR AR A O T S5 s SR R 2, Rl g O WL B B 3, S m O JIE AN M ThEE I IE %84T, H
FE A S BUS MO T B AEFIR & o ZAEE O 3B IR 5 AR, L, AR, B i
Wi BEAR PGPS I A B, IR MR, fE B E ARy . 2RO 7 R O 1 B
JEM B, HRERIRTT T RN L& — R kAR [10]

PN b AT G R AT F T VP AL 18 1 o0 7 o v BRI AR DL IR — BRI 77 7%, AT DAPPAl B0 0
I f) 7 E R AN A A A TSR AR, BT 1R AR 0 3 o R R iz s Uy . gk 15
B, RN ERERE —BEATE 6 8. WRATE 6 28RS /N T 150 K, mil AN EE
H HTAA7E LU O™ B 10 J) 38 v, B0 H TSRO /i I AN . B R 3T X TR I8 # R SE PAT (R
BRI AANGED | FOPATIEE RS < 300 5K, 11 G847 ()RS 9 300~374.9 2K, 1 P AT B H B 375~449.5
Ky IVEBATIEEE > 450 Ko SRR O ThBERR 2 . 6 23 BlobAT I Bk B 11 ZE UL 1 2 O il Th e
IEEBUARNEH bR AN, 7E 6 78 N B PATIIIERSE 150~450 K2 [0], 5 JyHh RO ) 308 o
1E 6 738l N BB AT IBE BRI 450 oK, S NI B0 J13EvE . 1985 4F Guyatt S5 20K 6MWT R T
PPN O ) 005 R TS B RE J1[11] . 2001 43 Oy I 2 0 BRI O IS B 23 482 BMWIT B N0 ) 368 05 12
HPPAN O T RERD TR T3 5 ) — T2 W7 5256 . 2002 435 E R AH 2046 T 6MWT 4555 . 1E v —Fp itk iz
AR, 6MWT BRI Hb A il B H AR FDIRES, RS AR FDIRS N 0 ThAE, £ —Feal. Mg,
TAMIEIRZER[12]. 6MWT FI T80 7 5805 HE VA 7 (1 3 B0 I8 I R = AR BTG, SRR
2 KA PRI S0 FAr O il Th RE IR b Ak 7 15[ 13]

L L& (electrocardiogram) g O A48 3 I 77 A= 1) A= 4 e 0 FH o0 R BEUALAC SR T SR R AT AR Ak o 00 FH
L O OESLB ARG A AR AL, O ERNC ST T, RO E R
KA AR RSB AEFR[14]. F TOEKE . LEOHFER OIS, ORI
LRI, LHER QRS A MMARA A OB N AR BB, 5 E RN KA L
SRGERBIEERIEA M, CURIE e BEAT M, HFHNZERINZKKAERE. QRS B A AT
3AMHIEM LS, BE—ANm TR Q U, 4k Q s — MMM ERIBCN R B, 5 R BAHERER X —1
A RN S M. HTIX 3 AN BB AHIE H S R 0.10 £, &R QRS H & . QRS HAWAT
I AR O BN AR TR e, IE% AAE 0.06~0.10 #b22 i), HiBL QRS WHAIZEK:, FRHIFFLELE
WAL S, Bl WT 58 A A RS AR S B DA 56 A 1 e RSO A% SRR I AR % . B QRS I [ & K
B2 0T g ERE BT, e o CIURESE, LR R A RS S I R . T
HLIE I QRS BRI AE K 1 R, 75 Bk — DA A A5 2 RO M R R BT 51 2, DAESS T AH VR YT[15]

KM BERHEIR, REMZFEMEO I RREFE, EATHNESITERKES IR IEME. &k
FBEPRIG A G, OIIRE > 3 4% B iy L FRE R 1R B8 7S 23 Bl N ELDAT B IR B EUBUIS, AR ik
H, EARESREL m R S E R R i =R ) AR O S R N A B N B AT
PR AR . N B N BB AT E IR BRI 2 R M0 ) 3 B B B R QRS Al ZE KA ELi K. R e
SINZ MO 3R B O R a R R R, BEEE R RS . RAEATRREE, X
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Bl N BB ATAE IR /N T 450 M I RIS RO 30 R, JL O A SRR PO AL, mfE R R R,
LA R I B R I8 3 AL T

B e XN 2R A WTINE, ZEE IR0 e BE AW 2, SN H 958N A
RN EERER. ZFEEIE 38w B H K RZIE3) T IRR BRI . N7 g w517,
BRI NEH FG S0, AR N F RIS, RAREVDN, ImR B SR E R, Xt
R AR 0 71 5235 B8 WUm e L Ia shind & v A EE MR . 3TN, NP A7 il 5 Rl
F] SN E AR O 77 505 B (AR BEVEAS T BL, ST BONIR T AR 1 i s sl I RER A2 s A T7 IR
FEEERFENAE, ISR, NPT RIS SN AL TS X B S 0 ) T v B ) AN SE AE

FFH ISR S
E &M
VR R UM AL BE 13T 4 (2018K'Y0434); [ I (T R £ (F Rl 20184714, 20222940,
20230512).
SE 3k
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