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Abstract Objective: To explore the effect of resistance training based on modified comprehensive geriatric assessment(CGA) of elderly
patients with chronic heart failure and sarcopenia. Methods: A total of 80 elderly patients with chronic heart failure and sarcopenia
admitted to Ganzhou People’s Hospital from July 2023 to July 2024 were selected as the research subjects. They were randcomly divided
into control group and test group by random number table method , with 40 cases each. The control group received routine intervention,
while the test group received resistance training intervention based on modified comprehensive geriatric assessment. Physical activity
status, exercise endurance, quality of life, cardiac function indicators, skeletal muscle function related indicators, and nutritional indicators
were compared between two groups.Results: After 8 weeks of intervention, the Simplified Physical Fitness Scale(SPPB) scores, 6-minute
walk test(6GMWT), and Activities of Daily Living(ADL) scores in the test group were higher than those in the control group. The
Minnesota Heart Failure Quality of Life Scale(MMLHFQ) scores was lower than that in the control group(P<C0.05). The left ventricular
ejection fraction(LVEF) and the ratio of peak e to peak a of forward mitral flow(E/A) were higher than those in the control group.The left
ventricular end diastolic diameter(LVEDD) was shorter than that in the control group(P<C0.05). The skeletal muscle mass index, walking
speed, grip strength, and the duration of 5 sit up tests were better than those in the control group(P<C0.05). The body mass index(BMI),
upper arm muscle circumference (AMC), lower leg circumference, and triceps skinfold thickness(TSF) were better than those in the
control group(P<Z0.05). Conclusions: Resistance training based on modified comprehensive geriatric assessment could improve the
physical condition and exercise endurance of elderly patients with chronic heart failure and sarcopenia, enhance their quality of life and
cardiac function, and improve skeletal muscle function and nutritional status.
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18 44 0> 7 32 3 (chronic heart failure, CHF )/ H IIfs
PR UL O ML A8, I A T O 0 o P R JE A 458
JUE 5 s Bt | L0 2 I Pl BERR R BEAR S RS Y, 2351 T
W R HE L2y AR E AR S s N B R AR TR BF AT 4R
B RO R AR IS 3 R R, 2 B BT
[ O N K = s RS 2 R N - | R R i
18 M0 7 3 0 5 LD RE AR B R ) 3E— 2D BE AR A is
Bt Iy, 5w H B R ARG RE ), ™ E R BUW R
FE, B TR A8 0 T 3 0 A R LA RE N T
P58 X B N U A R L R BAELGRS
P 4 (comprehensive geriatric assessment, CGA) E A
VAR & AR AN RS W I 7 58, Hod i PP A 03
K P AKX AR D g 45 2 05w, AT S Bl i E A2 YT O
2L A (g B  BUBH YN ZRAE S B 2 N2k &
BN Z — TR s LA D RE B2 v B 74 1 5 r
M, AT LS 40 ST AR BESE B AR IR I

Tl R ZARLRG VPG BT B I 25 T 102 AF A8 k0 ) 3
Uy A WU RE R NI RCR . BLHGE I .
1 X&57H%
1.1 WFFEXt4

PRI EE M T N R BE B 2023 4F 7 1 —20244E 7 A i
R 1Y 80 ) & 4718 1 0 Ty 3 3 5 I WL E i A R BF 5
XF 4, R FH B AL B8 2 05 43 Sk ok B A AR 56 41 45 40 3] .
PAKRUE : DAFF A WL RET A2 M0 ) 3 38 5 12
B fE 5 2) 4E I =60 % 5 3) £ H 4 40 iR &
(NYHA) 739 1 ~ IV 9 54) H F =R 4 5) XM 58
1 A& o HEBRARE : 1) A I 7™ 3 il A 820 5 2) & I
PV s 3) B IF M AL AR T REAS 42 5 4) B 0T N 40 Wb
I 3 5) T FE BT ; 6) RKE 3 7) & I Atk O WIFESE ;8) & I
Rl Ae o PRALME ) AR AE — M RORL A, 2 R B S
TR X (P>0.05) , A W Hotk PRI 1.

F1 WH-BABER

Table 1 Comparison of general information between two groups
i H 3k X} &AL (n=40) B8 (n=40) GiilE P
PRI )] 5 22(55.00) 24(60.00) ,
+=0.205 0.651
x© 18(45.00) 16(40.00)
AR (%) 68.5444.56 68.504.20 1=0.041 0.968
JULZD R 95 A (A ) 3.5040.64 3.6540.65 =—1.040 0.302
P 0 ) 3 v e R (4F) 5.2740.83 5.1540.80 1=0.658 0.512
A IR ] (0 ] R I 23(57.50) 24(60.00) 2=0.052 0.820
i L S M il 8(20.00) 7(17.50) ¥=0.082 0.775
NYHA 432[ 6 ( %) ] 1% 0(0.00) (0.00)
I % 10(25.00) 11(27.50)
Z7=0.163 0.87
I 2% 21(52.50) 20(50.00)
V& 9(22.50) 9(22.50)

1.2 Wik

X L 45 7% T . 1) a8 P g 7 1 R R L
B2 W) B A2 MR BH T ) A AR OCIR YT 2) R E AR 3K
R TR AN DR E R, 2 R E R AR
MRS A BB 18 3 B A R T s B R
Pr, nEob 12 B FT R ZE 45 & B I 2RI ] 30 min
Ao B R 2D 3K, aa I Ta) W D0 3 4 R RE
G LEA SR LR E R B B2 A . T A
Wik 8 . KB A AEH AT A B T RTHRR
EAF 2R A PR B BT BRI 2R T T
1.2.1 MR BFELEITAL

ARG AT B AL AL TS N A HH
AT T Bl i (ADL) & &) 6 #0332 (MMSE) |

fal 5 8 FR B IEAS 2 2002(NRS 2002) | L/ i 7 2
#HR(SARC-F) 558 A £ (FRAIL) &4 2B
AR i 2 (CIRS) A &ML (GAIT) Berg V- & £
(BBS) NYHA 73 % % . H v ADL 3¥43<<60 434 2
AE R A, 11 143 s MMSE 3743 <<27 43 ol B, 11 1
53 3NRS 20023753 =34 WEFRAR it 145 ;SARC-F
WA =4 011 143 FRAIL P42 =343 I 5255, 31 1 4
CIRS #F4r =11 4111 143 s GAIT P43 =64 3 N sk [
it 143 s BBS ¥ 4r <<40 43 R V- i 68 77 22 , 1+ 1 53
NYHA SN %R DI REE T 145 5 61X APF 2 45
Bl LB ZR 07 % .
1.2.2 PrBHIIZ

T30 R 8 J s AR BiE Inl R A) K iGE B 4T
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R BRI HAd Rz shF O, O A R SR T 1k
REELZEA TN, Sh S B IN G %, IR T .
1.2.2.1  JBeid =k U g 1 W 4

SSUA FMSE 25 A 7, AR e RS A L, LA 3l O =l
JBE DY Sk WU, W46 10 s 5 LS 10 s Bl R A 254 1AL
51 0~243 , 30 K /4, B R 34 5 el B E L5 5 VEAf 15
53 3~541 ,15~20 K /4 , 5K 3 s B R BAELE 5 VAL
5 6~84r , 10K /4, B K 34,
1.2.2.2 Ji JE 4% WE 45

Bl 37 S AR AL R R FEAN B, TR WL , /N TR
JE 28 WL, B 2 /N 5 M TP AT AR R R BT 2R R
WAL, R BAELEA IS5y 0~2 4, 20K /4, B R
3 ;MR LRGN 43 3~543, 10~5 /4, &
K34 ;e B BAFLE A TP 15 53 6~9 43, 5~101k /4.,
BRI,
1.2.2.3 HhREE

BV MOz s A 7, 56 A B, KB ) 4R 2 %
L YERE 10 SR o 2R B AR LA AL S 4r 0~2 41,
30/, K 34 ; ek B ZAFEZE & IR 73 3~5 41,
15~20 /4, B K 340 5 B B EAF 25 & 1Al 13 4 6~8
43, 10/, /R 34 .
1.2.2.4  F84 e LR E)I 2

R AR LR P AL 43 0~2 43, 5K 20 min, &
KW R CGA 1843 3~543, 8K 10~15 min, & K
1 B CGA 1843 6~9 43, £ ¥ 5~10 min, & K 1
Wo kEEESESd,KE 2d,
1.3 WEE R
1.3.1 KBTS Stk

T WOET T8 JH JE L R R S AR R AR Ol i R
(SPPB)YF- A W0 4L 1A BB SR A A 46 6 -5 H |, #4530
H YR 0~2 40315, Koy 0~124) 1340l 5, om
ARG
1.3.2 =g i

T WA T W8 JE L R M 6 min 47 K 5
(6MWT) PF- i 1 4l 32 it 1 , 46 5 9 A 767 B E g
EATE L IC S 6 min AT IR ES .
1.3.3 AiE R

T AT T8 A L SR ADLYY B JE 75 18 M 0
07 7 U8 A 1 B R (MLHE Q)M SF #4148 3% i
o ADL L1043 H |, 543 0~100 43, 153 43 8 &5 & om
AL T A s MLHFQ 3L 214300 H L 46 351 H >R 0~
540114, B4y 0~105 43, 159 43 B AIK , 26 A 1% i
g e
1.3.4 D YIRESR IR

TR T8 S a6 A AT O IR A 2
PR A A A0 = JH il B (LVEF) (2 = £F ik K
WM (LVEDD) | 4 Al ] ML 37t e Vg 5 a WY 1K
(E/A)s
1.3.5  E# LT BE AR SC 48 bR

T HUET I8 FA T W P A UL BT A A
A AR 75 YR A R [R]

1.3.6  EFREHEIR

TR T8 JE S5, W g W 2 1A 4 2 (BMID) |
LR CAMC) BRIk =3k LR #8 & B2 (TSF) o
1.4 Sil2EJrik

K F SPSS 27.0 844 Ab BEECHE 45 A IE A A By
E T ORR B W 25 (2 £5)FRoR AT (k55 5 38
PR BERE R B B 53 L (060) FROR AT o7 K 36 sl Bk Rk
5. PAP<<0.05AZSAGI#E L,

2 R
2.1 PIAL T SR S A i SR Ol L 3

T-HiAT, W4l SPPBS 4yt , 2 5 Gl 2+ & X
(P>>0.05) ; 111 8 & J& , 1l 4 2 SPPB 15 43 & T X B
H,ZFAGIFEL(P<0.05), K2,

%2 WAFWHESPPBEHLLE
Table 2 Comparison of SPPB scores between two

groups before and after intervention  H.{v : 43
H % T T 8 i J5 HH P
XHHEZ 40 6.584+1.23  8.40+1.30 —6.432 <<0.001
4 40 6.39+1.26 10.22+1.33 —13.222 <<0.001
HE 0.682 —6.189
P 0.497 <0.001

2.2 W T ET S B st gy A

TR, P 6MW T 45 R 8%, 22 = B4t it 2
H X (P>0.05); Tl 8 i J5 , ik 55 41 6MW T K T X fif
A, ERAGEE X (P<0.05) . HEWLES3.

®3 MWATHEEMWTERIEE
Table 3 Comparison of BMWT results between two
groups before and after intervention  Hifij:m

o kK R T8 ) HH P

XHE4] 40 285.65426.36 336.32+30.52 —7.947 <C0.001
gl 40 284.55426.71 387.54+33.62 —15.170 <<0.001

A 0.185 —7.134
P 0.853 <20.001

2.3 PHY T AT AT P LA
T AT, P4l ADL 54y MLHFQ &/ i, 2 5%
TG T2 X (P>0.05) ; T 1 8 i )5 , ik i 41 ADL 7%
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A TR MLHF Q3 43Ik T X R4, 22 % ¥ 6 48 2 Y (P<<0.05), L4,
K4 WHTFWHIFEADLES MLHFQEB 4 L&

Table 4 Comparison of ADL scores,and MLHFQ scores between two groups before and after intervention LRV
HiH 28 51 % T oA T 8 i J& t{H P

ADL 455 X A2 40 62.3645.28 78.5445.96 —12.852 <0.001
2 40 62.88+5.42 82.21£6.39 —14.590 <20.001
i —0.435 —2.656
P 0.665 0.010

MLHFQ 1545 X R AL 40 85.26+6.39 58.62+5.30 20.295 <20.001
[N 40 85.11+6.40 46.35+5.12 29.910 <0.001
tHH 0.105 10.531
P 0.917 <20.001

2.4 WA T IET SO P RETE bR H A XA LVEDD & FXHRA , 2 R E S E

THIHT, 4 LVEF \LVEDD .E/A L8, 2% T8 X (P<<0.05). HEILERS.
T X (P>0.05) ; T8 A 5 , il 5 41 LVEF (E/A
®5 WHTWMAIEOINRERIER
Table 5 Comparison of cardiac function indicators between two groups before and after intervention

i H £ 5 171 %% + HURi T8 )G A1 P

LVEF(%) o B8 41 40 41.21+2.11 47.96+3.55 —10.337 <0.001
Wl 40 41.26+2.35 52.5443.62 —16.530 <0.001
(i —0.100 —5.713
P 0.921 <0.001

LVEDD(mm) o B 41 40 40.52+3.63 36.3542.44 6.030 <0.001
il 40 40.80+3.41 33.2142.85 6.333 <0.001
(i —0.356 5.293
P 0.723 <0.001

E/A i BB 41 40 1.0640.22 1.31+0.24 —4.856 <0.001
Kl 40 1.040.20 1.46+0.26 —8.098 <0.001
(i 0.425 —2.681
P 0.672 0.009

2.5 PR BUATJE S 8% UL REAR SC FE AR HL R 8 J i 6 4 R LR A R P AR ) S U A

TG, P2 s LT R A P R T SR W EAE T XA, 2R A %I E X (P<
A A I R P L 2 S R S5 E R L (P>0.05) THL 0.05). BEULHEG.
*6 WATWMAEERIINEEEXIERILE
Table 6 Comparison of skeletal muscle function related indicators between two groups before and after intervention

miH ZH 5 1%k + 7wy T+ 15 8 A s AN P

B LT 48 2 (kg/m?) X R 2l 40 6.05+0.68 6.85+0.96 —4.301 <20.001
52 40 6.08+0.63 7.80+1.22 —8.061 <0.001
il —0.205 —3.870
P 0.838 <£0.001

A (m/s) Xt A 41 40 0.57+0.12 0.71£0.13 —5.005 <20.001
52 40 0.5540.13 0.8640.15 —9.877 <0.001
HH 0.715 —4.779
P 0.477 <20.001

#2741 (kg) pogiisEEl 40 20.52+1.33 22.12+1.52 —5.010 <20.001
g2 40 20.4541.42 23.6841.96 —8.440 <<0.001
HH 0.228 —3.978
P 0.821 <20.001

5 Y A i 58 i ] (s ) pogiicREl 40 16.354-2.33 14.8642.50 2.758 0.007
i 56 2 40 16.40+2.42 12.25+1.65 8.961 <20.001
HH —0.094 5.511

P 0.925 <20.001
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2.6 PN T UL IS TR AE AR bR LR
T AT, P4 BMI.AMC /N Bl L TSF L%,
SIS 2E X (P>0.05) ;T 1 8 & , i ¥ 41 BMI,

AMC /NEEFE CTSFALFXT AL, 2 S E G242 X
(P<<0.05), HEWFET,

x7 MATHHEERFERILR
Table 7 Comparison of nutritional indicators between two groups before and after intervention

i H 2 ) 11155 + 19 i T 8 A HH P

BMI(kg/m?) Xif B4l 40 17.5241.01 18.044-1.15 —2.149 0.035
I 40 17.5341.08 19.654+1.22 —8.229 <£0.001
HH —0.043 —6.073
P 0.966 <<0.001

AMC(cm) X B2 40 19.654+2.11 21.5242.29 —3.798 <20.001
i 56 2 40 19.36+2.14 23.6542.50 —8.245 <£0.001
HH 0.610 —3.974
P 0.543 <20.001

/N (em) Xf B 40 28.2542.14 31.2542.80 —5.384 <20.001
RN | 40 28.6342.33 33.6543.65 —7.332 <20.001
HH —0.760 —3.300
P 0.450 0.002

TSF(mm) X B2 40 8.354-1.80 10.50+1.97 —5.096 <20.001
i g6 4l 40 8.444-1.77 12.36+2.10 —9.027 <£0.001
HH —0.226 —4.086
P 0.822 <<0.001

3 Wit 6MW T ADL ¥ 455 T X B4, MLHFQ 3% 43 Ik T X

WL E 2 A8 P 0 ) S S R R WL R E 2 — ,
AR, O T R LA E & A Rl 309~
60 %0 , HL 35 A ELSE ], 25 0 S 15, RA AT s A 2B A7 5
T U R DR O T TEIB R N BB R B
WL RE 558 5 T s, MEmIEN S RS £ %5
gh )y, M TR g R O A e E &
R 2 U RE L UM N A e Y B AR GRS T
Ve BRSO AR Z — SR 2R ke
HAR NG OB AL S IR R R BE AR B, BT A I
IRIZ IR B2 L 2 AR , AT AT 20 2 38 2 48 ALK 2 fig
S R R T R BRI, AR L
F1 38 A I WL i s N BN 322 52 32 3h I 2k, n] B3 of
2 MG VP S L2 R G, FLRT B s UL e
5% LS T T G B T L BT B B I 2R AR
N2 S H B P 4, HoaE A 1k B AR T IR BE 7, AT AR 4
JULPA) 38 K LA g T v, L AT T B UL PR 25 4, DA ek
H AR RENY
3.1 TR B LA VR B PRI 0] 2 8 AR
1 1O 7 5 A I LA E S A TR B 5 32 s g
R v A 0 o

AR R B R, T8 )G i 4l SPPB PF4> .

WA, 22 WA Gt 2F 7 L (P<<0.05) . #RIETFRR
LR LEA TEAN P BRI 25 0T 42 5 2 AR g kO iR A
IE WL i o5 N AR T3 AR B0 5 38 Bl it 7, 82 v AR 6 T
S RT R AE T A A A BEJE R AT o R B AR A
VEAR AT PP o5 A A FREAR 2 i A P Ak e B I 25
Ji g, BLAR S AN HEAT 0 Sk WUI 45 | e i 26 WS L B
BB F6 v A DI 25, AT 3 s N L PR B T g L B2 0 il 2
REN TR, 7E 9 N BE SR & S Bl sk R L Sh AT
il A R 2 A 5 A VEAR R AE R U 27 L PR BRI 2%
G E NIRRT PN IR NS Bt N 11 ) 7 ) 4 R ]
Jo B
3.2 TR BAELZEA RS M PTREUI 2R nT 48 5 & 4E
12 V0 T 32 98 A I LA E L D) g

AR R Bn, T8 JE , K4 LVEF .E/A
KP4, LVEDD /NF X R, 2 R H G5
M (P<<0.05) . #2785 F ok B AR L84 PPAG 1 Bt LI
YR] R B AR RO D) R A IR LR O P RE .
ST IR AE T 2 2 T ol R AF 25 4 PR AN 09 Bt B I 25 58
T X AN TR) AL PR B J I ot e 0 W L B % 1 s L IRV TS g
HA] e LR AR D L 42 R 4 B U VR0E BF L 3 50 1
B IRE DI B3 O T S I RE 7, BT T RER
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3.3 JET IR EARLEA VAL 0P B AT B 2 AR
18 PR ) B2 5 TF LA GE o A1 85 LS BE B2 38 5k 0
ARWFFEEE R Bon, T 18 A Jm , 150 20 B Lo
o8 A 48 J) . BMILAMC /MR L TSF K F %
41, 5 YR A 3 50 B[R] T 0T BR AL, 22 RIH et
S(P<C0.05) o #2718k T 20 B B 4F 25 5 DA A 4T B I
] AR S AR AR O ) 3 5 A I F LA E i N UL
RESCE FRAROL o 3 I AE T2 2k T R B 455 3T
fiti B9 T BEL I 25 RE 8% 38015 i A pi 22 IDUIA) B e, Ak fi 1 %
JULES A AR, AT B UL A AR AR i T UL PR 5 i

J1 DT 36 s LS A2 08 5 FoIR L B 20,

4 INEE

25 ERTIA BT R AR LR 1Al A B I R )

P& e B AR RO ) e 5 T U R AR T RO 5 18

S H3, BT AR IS B 50 T RE , 2 A LD RE B
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