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[ Abstract] Objective

2097-1826(2025)09-0049-04

To explore the effects of family-participatory rehabilitation exercise on pulmonary function
and mobility in elderly patients with pulmonary tuberculosis.Methods Convenience sampling was used to select elder-
ly pulmonary tuberculosis patients and their family members from a tertiary A specialized hospital in Shanghai. Among
them,49 patients hospitalized from December 2022 to May 2023 were assigned to the control group and received con-
ventional rehabilitation exercise,while 50 patients hospitalized from February to July 2024 were assigned to the experi-
mental group and received family-participatory rehabilitation exercise. Forced vital capacity (FVC), forced expiratory
volume in one second (FEV1),FEV1/FVC ratio, six-minute walk test (6MWT) distance, Barthel Index (BI),and
Family APGAR Index (APGAR) scores were compared between the two groups before and after the intervention.Re-
sults After 12 weeks of intervention, the experimental group showed significantly higher FVC, FEV1,6MWT dis-
tance, Bl,and APGAR scores compared to the control group (all P<C0.05).No statistically significant difference was
observed in FEV1/FVC between the two groups (P>>0.05).Conclusions  Family-participatory rehabilitation exercise
can improve pulmonary function,mobility,and family support levels in elderly patients with pulmonary tuberculosis.

[ Key words] elderly;patients;pulmonary tuberculosis;family participatory;rehabilitation exercise

[Mil Nurs,2025,42(09) :49-52]

LARMZ5 A B (60 % UL B ANBE B R %
i AT 2 AR B R R S5 ART B 91 R B IR
ANV E N NSl (71 2 U [ 1) i RS ]
S B AR AT I U S RE SRR N D 2 il ) RE 4545
SCHE R, B AF A AR SRR A Rk
50. 786", L BUR AT B A 5 AR 1A T BE T B
i A ARG ¢ ni B 52 38 2y, G v o 55 S A IR
[ de s B HA]
E-3--20=]|

[1EZ ]
[BIEIEE]

2024-10-19 [1&EI HH#] 2025-08-14

T AL B A I R A ORI H (KY-GW-2020-3D)
FIUHE AEE, EE YN, B :021-37990333-2594
L . 021-37990333-2594

I BEHBR A M4 36,67 %05, BR8P ) o fgkt
JREBH T IE 55 R B T AR A 0 W 45 2% K
BRIE S5 %5 B4 i 45 4% 28 5 R 238 s kA7 T F AL
REEm MR, WL, A RWERES 5K
WP B S 8B 7 58 B TEAR B R BE S5 T it 4R TH
A Jili 45 A% 58 7 P W R A R MR A RIOCR  IRARGE AT
1 XN&5F%E

L1 ARt & SRAME RSl AE G HOE BT At =2
HH 25 LR R Bt A3 BE 1Y) 2 AF il 25 i J 3 K K@ o TF Y
X5, AARRE: (D)l 25 8% 8 AR =60 A



« 50

ZEFAPH 2025 4F 9 F,42(9)

EBERT =1 J8 . (58 AR B3 B 1 32 22 1
PE AR =18 A% A B RETF L. HEBRARIE
(D) Bl 25 A% B3 JBA ™ J T RE 35 IFIE s A2 78 VA
PERFEORE M R H . (OFKE A TR R A SRR
T e BT . BRI o0 =0, =20(Z, +Z)
o/0 ), Hitf @ =0.05,8=0.10, XM %, Z, = 1.960,
Zy=1.282, LA H J1 i i & (forced vital capacity.,
EVO/E R EZ 45 R 48 b5, M4 WL 50 25 5, 0 = 1.68.
0=0.71n,=n, =46, % & 10% Bt & 3, F 4 FEAS &
51 B, IR GRS RSERIUY O 2022 4R 12 A &
2023 4F 5 JTAEBE M 54 1) /B AE i X B 4L, 2024 4
2—THAERBEH 54 BB HFAE K. i BH K
i ¥4 2 B G (R S AR IR 9 40 5 B A0 B 2% D 2 o L
(2022-S089-02) ,

1.2 Fik

1.2.1 F#F %

1.2.1.1 shmea BEARES 1 RIFUR 2 R %
B ) R A X {4k A i R A

HoeEmas, WBEfE 2 RN AT 1 R EE BT, B
S5 4.8.12 J& 3 R T T2 R TT

1.2.1.2 &_Ea fEEMRPHEEMELEEESS
ABEEEIHTH. (HDTFWMHFEMEE. B LK
3ANVERE 1T A PFIGETFIN 2 N SR+ 6 A
BIRIE 1T NRE R 1 T #2455 IR R 2
5 K 2 2% E N AR JESCHRS O 1T K 2 5 e ARl
B EREZH T RE D, B3 4 TP+
SRR IES I e RSP IR S I & ¢ Y R
BEUR H R, IF R 1 12 J8 0 T, Bl 17 %2 HE -5 % B4
—3, FHMNE, RKE A HE MG D AARE S8
H &) B I, 24T 7 - 0 I 28 il T /N4 4 R
B, RMARNAT R, SR L B i =, OF
B JEPEIE 1 SR IE R BNE AL W B 5 KR R
WZ5, ) Byl T HErt /N a5 #E AT E I

B DR S AL 9 5 T A v e S0 e 5t % I
A IEBH 5 R A RS 1 7 1) 5 Ja 36 2 3l
LA TR SR R S A Bl R O 5 Uk

®1 RESESRXEEMEREEREZHAR
) W R R
£ ®w OH
T+ BH 3
LERHER (D BREMBIRERMEE (1) R FRHE ¥ 8 80 % CUXF il 45 4% A IR0 A 05 (2) A () Xl 85 4% A7 T A9 TA 60 5 (2) B 3 By
A S YL (2) A (family APGAR index, APG- JHE 4245 Bh A T R HHITREZE ) ) IR

FIa T i S 38 Bl Y
k.

AR) LTOIP4li 5 %f F8 2 10 56 0
PRI 5 (2) VPAl B S R % B
AL 5 (3) 1) A B R R DR
A4 R R UL R IR YT B e S AR
KA

(D T FVCH 1 B H e
K (forced expiratory volume
in one second,FEV1) \FEV1/FVC
T, R 6 min 2 4718 56 B 5
(six-min walk test, 6MWT)L11]
[ J€ /K 4 BT 5 it % (Barthel
index, BD L1203 5 £ 3% 1% s R 00 5
(2) %7 T 184 B 5% 0 st 0 g M
SN VY L) I 2R 5 5 (3) 1)
FIE R BCEE 80 H &R, -
W .

2EE B (DRI U B A IE
B S5 il 44 i T %
WY 255 (2) 5@ BE 4%
By 583 R AT B 2 DY B
WA (3) KB e ts
U 8 32 Bl v i R
15 10 I i 1 B 1o %

SAREE B AR B 1 IR R L s #3597 A5 20020030,
Jilh 5 57 3R S5 R AR AR (N i Vg R i

ZLHE 1) X A8 UEAT SR XU O
A 5 (2) ARG PP AR 45 2 5006 A~ Ak
ERYH.

CL) P ife BT 45 % 25 9 1 44 B R0 3
JHZI AE ] 3 WA RS2
W5 35 5 (2) % T 4R B R 245 3 B
HRFid R IR B .

(1) 2% 1 o) 28 3 S 5 1 k=2
C2) T o iR 287 1825 B G 1 S i)

4P RERS IE R IR B A G

SCOEEEHE (D) BH ST R
LA B A RIT  (2)
RIBAE A TIRE X E,

IF-aF A B 7 0 0%

(DI % ORI (i s/ 1E

AOEW) IR 1~2 U/ d, H i E
3~4 % /d,5~10 min/ & ; @ B &I
ZRCE R (A2 B 1 0/ d, i

£ 2~3%/d,5~10 min/&K;(2)F

JBIE 2y R L Sk AR B TR

LR 5 445 TR ot A P TR i G 5
WS, B AR R 1 min., WUR 32
() LGE S AR TERF T BT

) 5 WA R Bl AR 2 1) i

] b P28 5 5 WA R 5 R T
0SP48 5 0 ] e 5 8 Il AR 5 IR, X
T3 UG S 1) A R S I W HE
Jig o WA TR 5 (4 4 R O B A Tk i 4
LS, W00 S5 I 4

(1) B ffp 35 % 368 B0 S5 T A 5 ) 5
(2) ™K BEAEA AL 07 %

e N A0 45 1 245 W 1 00 ek L 25050 ¢
IR 2 .

CL) T 24 998 245 A% T L 0 I IOF- W2 35
BT AR IR Ak 2y e AR (2) K
) N VBN BR[O R

JHE 52 12 B i i A G RE 5

(D AR B RE NI (O fF
it B 3 OO B A R B
AR B R ST RIAR S 5 (3) BR R I 2R
T J B B 2R 64T 2~3 min JE # /N
TR FIL PR BICRS 5 (4) B8 25 085 R Bl g 22
U B 4 Bl R A5 5 (5) I 25 o B B ) )
HEE RS ERE Y WG R0 BT
B R SRS S . #
B TR E SR RS TR
— HBEURYE S i) M AR 1 B
e LR Ik it A2 RS A R I
95 %6 AR ) L F 0 L, 37 %) By By 2R &
1B N G5 R AR IL A / S 4 5 (6) 4
WINGREE 3, S B S A IS sh A |
SR Gl VLB R IRGE TR & iR
&3 N 2 B g E =2 NI

CL W) A8 B AR AT B 2 A s (2) f
Fi O T TR 5 (3) W BE A It At
ST B K i Y BRI

I P S8 IE 00 IR 25 97 iU 2 5t 5 (2)
W) TE B RO A B2 AN R
S+ B 6 5 PR AP N B 3 3

)& H WS B E W 4R 3 CniiR #h L 40
B H WD I T AET 5 (2) S ) BE A
N BT AR A AR 1 B AR
= 3 1) AUl A7) 9 5R A IS A S B Y




Z ] ]
September 2025,42(9)

Mil Nurs ol
1.2.2 #MdE4c (DFYfe: RH FVC.FEVL, g% 2

FEV1/FVC # 7 ¥ % . FVC & FEV1 % i # & . 5 B s RA s b
FEV1/FVC WM K, FR MR, (D8 g e

Zﬁ]fﬁﬁjj ;éﬁﬁ 6MWT“” J&ﬁiﬂz% s %&%‘iﬁﬁ‘ﬂﬁ%@ INEE DL 7(14.00) 3(6.12) 3.001 0.223
KEREDT N, (D HEAETED R s o0 o
BI' JE47 17 € . % & F H Mahoney 5% 4 i, 45 B Bl

FATET DU AL 10 T B3 10 MEH . e o oo
A3 100 41, 15950 R s H R AR NG RE O MUl . A

58 iz R 1Y Cronbach’s o« RN 0.856., (HFR 2.2 WmAEZFTRWEH I REF LR  LUNRE.

JE Y HE R O APGAR™ #1737 €., % B K |
Smilkstein 251 g ], sk VB4R, BLHE 5 A &
H. RH 0~2 4314, B4 10 4y .45 4l &R
KB, AR5 % £ A9 Cronbach’s o
ZHH 0.873,

1.2.3 FAHKE  THIATMTH 12 M5, HASS
T 100 A AF 9 8 TR T AR AR R R R A — i
¥ .BI.APGAR.FVC.FEV1.FEV1/FVC } 6MWT
HEF AP E . SRR B e A B % 4 o1, )
HRLL L 7% 5 1], e &g AR 4 50 1) % BR A 49 i,
1.2.4  %it @ FA SPSS 24.0 it #4k, it
HER L x5 RRCRH ¢ B8 THECR R L E 4
FE R R X K6 5 1 21 FE 2 W kL R 38 Al L SR I T
SR R A AL T TR S IR e AR . DA P <<
0.05 3, P<<0.01 RINZERAGITFEX,

2 #R

2.1 —fFH KRR ERK TXHRA, 2R A5
AR L (P<C0.05) , Hoy — MEBERMIY 22 S B B 52 1)
X P>0.05) . W 2,

2 PMABRE—MERNMLLEIN(%)]
a5 1 X B2
mooH e P
(n=150) (n=149)
BE
AR (H xEs) 72.08+8.66 72.88+9.16  -0.445  0.657
P51

% 42(84.00) 38(77.55) 0.664  0.415

S 8(16.00) 11(22.45)

WG/ H .t 1.4740.60 1.2340.59 2.003 <<0.05
AR B

AN RPLTF 27(54.00) 24(48.98) 1.502  0.472

wh 13(26.00) 18(36.73)

e R DL L 10(20.00) 7(14.29)
e R (kg/ m? . x +s)  19.5744.29  19.48+3.87 0.116  0.908
&I

P P BH 2 P il 9 s 17(34.00) 13(26.53) 0.654  0.419

BRI 9(18.00) 13(26.53) 1.042  0.307

TR 1l 8(16.00) 6(12.24) 0.287  0.592

FY]
AR (H x ) 48.748.70 47.08410.78  0.843  0.401

[IGRES 11(22.00) 9(18.37) 0.389  0.823

F& 35(70.00) 37(75.51)

oAt 5 4(8.00) 3(6.12)

A5 TR ] Ry A5 FVC.FEVL 4 28 51 < i 7] ¢
MA G FE X () P<<0.05) ,FEV1/FVC Y20 %) < it
[N TG 27 7 S (P =>0.05) , 2 B 42 1l g P i3k — TR
R RIS 1 FVC.FEVI ¥4 T X% B 2 (35 P <
0.05) .1 FEV1/FVC B41JE X 5] (P=>0.05) , L3 3.,
2.3 W EFTFHANE 6MWT,BI, APGAR Kt 4
DL | 20 531 1 e ) Oy B S i, 6MW T, BIL AP-
GAR g 51 X< Bif [ 8500 A Seit22 8 (3% P<<0. 05) , 3%
AH 2 il A ik — TR 2 PRI 3R i3 4 1) 6 MW T\ BLL AP-
GAR ¥ X B 41 (35 P<<0.05), WLF& 4.
3 itig
3. REBALSXERALEZHNAF TRELFMEME
Feg M ae AR BoR, T AU R 4 B
FVC.FEVI {3 T Xt B4 (¥ P<<0.05), X 5 Xie
4050 Ahmed ZE17 () P<20.05) BFFE 45 S AH L, BRI
AR FIRS S5 REEIGN, TR+ 8 o W0 8
165 WRRE W B U 2R R P L SCRE Y 3 2B 15 O FIK A
P DT S A RO i It D BE . AR T, A F 5% Hh 9 2
# FEV1/FVC WARTE T HUHT 5 1) 22 = LG8 it 7 2 X
(P>0.05), ik kS5 (i iR 3% 5 B R E T
T A% HL v I 45 1% | % FEV1/FVC BBF9E 45 R AR —
. IR L AT RE S AR Y B Y AR R L
ARSI R I F8 3 il A St i 4 2%, T U FEVL/
FVC el B A AR R R E I W,
3.2 REBALEXEABZHTRELFMEHBEEN
BEHG AR FAEERS AHRER,THEMW
HEF M 6MWT . BI ¥4 B 82 7, (0 55 20 5 T X5
MR (¥ P<<0.05), 54 —FF" M5 s R — 5,
SRR R . — 5 I, S5 R R R S AL B g i
FNE B Z I R S e R A 2 R B A S
il H O MR, R A IR MR St D)
— 7, R F S BEAE R eI 45 F 3% A0 ol 3t , P 0 3
W A 48 T2 B 3 A H E S 3h e R B B AR .
EARBERT/AER B ARAANFEIEREES S
RE ), d N RSB EREESEFES 5B, U
VIS4 i A R Is s ROCR .



e 52

ZEFAPH 2025 4F 9 F,42(9)

x3 MARETWMERE

B Th e iE S LB (2 £5)

FVC (v/L) FEV1(v/L) FEV1/FVC(%)
| 5
R T s + T T A T 1 T
4l (n=50) 2.82+0.69 3.25+0.762 2.1340.62 2.6140.76a 75.65+12.87 79.91+10.26
XA (n=19) 2.7740.78 2.8940.76 2.11+0.70 2.29+0.67 76.34+13.01 79.06+10.04

Wald X2 (P)

W9 B RN 0.238(0.626)
20 530 %80 1.290(0.256)
s [ 25 3 0.045(0.833)

2 5] < B[] 24 07 5.064(0.024)

0.225(0.635)
1.254(0.263)
1.586(0.208)
4.081(0.043)

2.520(0.112)
0.082(0.775)
4.065(0.044)
0.473(0.492)

a: P<C0.05. 5 T WA L4

R4 FWHEETFWH/GE 6OMWT.BI.APGAR LE % (x £5)

, 6MWT(//m) BI (43 APGAR (43)
1]

. %J R il R THiE T i T s
R4 (n=50) 258.40465.79  332.66+61.572 57.40+9.65 72.80+13.102 5.97+1.34 8.20+1.87a
IR (n=149) 261.414:72.59  309.55+64.474 56.5310.71 66.1214.844 6.0741.33 6.681.90
Wald X2 (P)

5 TR BN 0.107(0.744) 0.242(0.622) 0.369(0.544)

20 50 %800 2.806(0.094) 1.167(0.280) 18.425(<20.001)
EEEema 2.422(0.120) 5.313(0.021) 2.381(0.123)

20 5310 >< 1S i) 285 15.292(<20.001)

3.879(0.049) 32.221(<20.001)

a: P<C0.05. 5 T HWiaj L4

3.3 RELALEXRAZHRAATRELFMESE
A0 R XK A B AL Qe R E S

RS &5 KGRI E 3 R A Y AWF R R, T
IR 20 APGAR 15 43 i T X B4 (P <<0.05),
R G R A, AR R ERIERE S S
MRS TR X, YXES 5RENREZ,
RN 3512 3l 48 4 L 17 R 52 U1 A L R A0 4 R
S FE R AR D SR AR AT 45 I L RE AR K b 3 5 B
AU H S Sy SR BRI 4 O 60 0 AR TR IR DA
ELAG X 9 R S R DT A B T AR L) b Rk
ZRRANMNKE,

4 NG

KIES 5 AR 18 g A F] T 42 T 28 48 il 45 4% 8
H I BE iz B g . HE AT B LA S EE SRR K
Vo SR ARPEFACHEAT T 12 R AR g S
LT JEFR LB B LV IEA 7 R KR IARCR .

[ &% k)

(1] hAe B 2 2 85 MR 2 4y &2 AR I 45 8 W7 5 3R 97 & R4
(2023 WO L] s AR 85 AR 24, 2023,46(11) :1068-1084.
FLA B SR AL NG B L A A I A% R R 5 KL T A B
A s R e [, v ] B 5 2% 25, 2024, 46 (1) :85-91.
SI Q.GUO J,FENG Y P,et al.Correlation between depression and adherence

[2]

[3]
to respiratory function exercise in elderly frail patients with tuberculosis: a
cross-sectional survey[ ] |.Medicine.2024,103(22) :e38212-e38215.

R b A2, TR, A5 AR AR B R SR B[R] A
TE 96 U PH T 25 4% 26 2 8 3% 20 20 eb 9 18 R RCR [, b B )y 9 2
#,2025,47(2):210-217.

E R R R AT« 0 R A 0 I & 5T M. 5 . -
i LR EOR R . 20210118,

[4]

[5]

[6] XIE L.WANG D,XIE X.Development and evaluation of an early
rehabilitation nursing program for patients with pulmonary tu-
berculosis[]].Medicine,2023,102(36) :e34991-e34997.

[7] AHMED S,SHARMA N,PATRIKAR S, et al.Efficacy of early

structured pulmonary rehabilitation program in pulmonary func-

tion, exercise capacity, and health-related quality of life for pa-
tients with post-tubercular sequelae: a pilot study [ ] ]. Med

J Armed Forces India,2022,78(2) :164-169.

kAR, T, FLIS 0. BT I5t 28 ] 00 B8 A2 T TBONS Tl 225 4% S8 7 il D g L A=

A7 iR B ke 2 AR [ Tk R 24, 2023,45(10) :1598-1600.

FHOA S, E b L B IR R LA DI 0 il 5 A% R % il 2 e B

A B R R (], AR R R BR 22 A AR L 2023, 25(2) 1 175-178.

[10]JSMILKSTEIN G,ASHWORTH C, MONTANO D. Validity and
reliability of the family APGAR as a test of family function[]].
J Fam Pract,1982,15(2) :303-311.

L1102 A 27025 h R RO B 2 2 D I T3 5 e 2 ol
Z b1, AR B 2% AR SR AR 2R 01 22 /X A B AT R I PR AL L
F A AR L] P A LB 24 75, 2022,50(5) 1 432-442,

[12]MAHONEY F I, BARTHEL D W. Functional evaluation: the
Barthel Index[J].Md State Med J,1965(14) :61-65.

[13JKONDRUP J, ALLISON S P,ELIA M,et al. ESPEN guidelines
for nutrition screening 2002[ J].Clin Nutr,2003,22(4) :415-421.

CTADAE  WRoR B U8 BT D) 68 W0 B3 op [ % 53R L) 0Ll R
Jiti Rk 24 5, 2022, 27(11) :1621-1633.

CASTEARAT sk, AR 55 BE L 55 . vh SCRR Barthel $8 8000 15 B2 5 A0 WF 50
IR RZE2£,2012,27(3) :219-221.

[16]skEIC AT A E¥EEF MM JL o PR E S i 7 & R B IR
#1,2005:121-156.

(1704 — &, WRFFHE T W2 3 BE S 37 200 Il 205 4% A3 B 28 3 10 3R 97 4L
LI 9 R B2 %5k, 2017, 21(22) :29-31.

(18] w7 (FHOME 7 48 50JR , 45 A8 e BEL 2 M M 5 o A 4 3 72 e A2 1
BRGNS Meta BATT]FEIH R, 2024,41(4) : 108-112,

(€& 1 7 AT )

(8]

9]



