EBIRERKXZZH  2025,46(2):80~87 DOI: 10.12259/j.issn.2095-610X.520250212
Journal of Kunming Medical University CN 53 -1221/R

sIEEEENEIRAK, ERREREEE X
BEWEERHIFMN

koo v, RHERE Y, sk Y, FHIE Y, OB, kpeEEy
(DR EAXFALETASRRE, =& LW 650500;2) =@ 4 BhS B mERShERKX;
3)ICU, =& B 650032, 4) =@ K ABRGER P SEEBE S, =8 29 650506)

(HE] B Wirs mE SR IES R BREAR T . R il 5 8 R 2 45 R (patient— reported
outcomes, PRO)Z[EIHKR, NEIMESRE PRO WIREEMEMGER ., FHik 20204 4—6 AHZEE 418
FPBESLIRI 625 Bl MR B E SN TA . B NFAFEREEAREN . AW ORI & iR
& 45 R -PROISCD-HY (V1.0). t4a5% . 2047 M Z 0 EmIE Aok I is shnt 4 | BEIR T . &
FEIEH S PRO Z B R, I Bootstrap G S A BN . &5 TG ANV ERG, 204t RIIBIR D
R TIEEFK =2 h 5 PRO EAE [B=6.551, 95%CI(2.611, 10491)], /2R R EBANIE B . bk
K RFAERIAAE, EEFANPAGAE, MR RIS PRO Z M 174 B E M [B=1.870, 95%CI(0.449,
3.291)], RERAES AR IIAAE . @ s+ ik B im0 B E PRO M50 715 [B=1.904, 95%CI(0.383, 3.424)],
R B oA Ty 2 45 R B ) BB PRO S 70 [ AR [B = -4.873, 95%CI(-7.860, —-1.887); B=-7.105, 95%CI
(-12.211, -1.999)], & ABERBAEHAR . Bootstrap 1 & BLR J1 36 ShHHE XF PRO 7746 B EERN AT 258 MR, BEAR
PRI ST PRO RSP AER . 4518 WIEsi K =2 h, BEIRBTRL, EhAERER S
IR FH PRO,

[ERA] mimiE; BEMELR; £ RIH; Bootstrap

[RESSZES] R544.1 [XEAFRER] A [XEHS] 2095 -610X(2025)02 — 0080 — 08

The Effects of Physical Activity Duration, Sleep Quality, and
Weight Control on Patient-Reported Outcomes in
Hypertensive Patients

ZHANG Ru ", ZHAO Yajing 2 7ZHANG Wen ¥, TANG Shunding Y WANG Han ", ZHANG Xiaoqing D
(1) School of Public Health, Kunming Medical University, Kunming Yunnan 650500;
2) Hypertension Department; 3) ICU, Fuwai Yunnan Cardiovascular Disease Hospital
Kunming Yunnan 650032; 4) Tuberculosis Control Institute, Yunnan Centre for Disease

Control and Prevention, Kunming Yunnan 650506, China)

[ Abstract] Objective To investigate the correlation between physical activity duration, sleep quality,
weight control, and PRO( patient— reported outcomes) in individuals with hypertension, providing effective
information for enhancing patient—-reported outcomes in this population. Methods A total of 625 hypertensive
patients were randomly selected from four counties in Yunnan Province from April to June 2020 to participate in a

field survey. The questionnaire included patients' basic information, lifestyle, health status and the PRO Scale for
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Hypertension—PROISCD-HY (V1.0). Statistical analyses including t—tests, one—way ANOVA, and multivariate
linear regression were conducted to investigate the relationships between physical activity duration, sleep quality,
weight control, and PRO, with the Bootstrap method used to examine potential mediating effects. Results  After
adjusting for potential covariates, the multiple linear regression model indicated a significant association between a
physical activity duration of =2 hours with PRO[B = 6.551, 95%CI(2.611, 10.491)]. Stratified analysis showed
that this association was only present among males, females, and younger adults, but not in older adults.
Additionally, a positive correlation was found between good sleep quality and PRO[B = 1.870, 95%CI( 0.449,
3.291) ], with this association being consistent across all populations after stratification. Patients who managed their
condition through exercise and diet had higher PRO scores[B = 1.904, 95%CI( 0.383, 3.424) ], while those
controlling weight through diet and other methods exhibited a decrease in PRO scores[B = -4.873, 95%CI
(-7.860, -1.887); B = -7.105, 95%CI( -12.211, -1.999) ], with variations among different groups. The
bootstrap method revealed that physical activity duration had both direct and indirect effects on PRO, with sleep
quality acting as a partial mediator between physical activity duration and PRO. Conclusion A Physical activity

duration of at least 2 hours, good sleep quality, and weight control have been shown to improve PRO in individuals

with hypertension.

[ Key words] Hypertension; Patient-reported outcomes; Multiple linear regression; Bootstrap
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Tab. 1 Statistical description of the demographic characteristics of the study population [#(%) ]

Ap it e BEAE(n=255) L (n =349) SH(n = 604)
RS () FH(<65%) 114(44.71) 167(47.85) 281(46.52)
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Rk Wi 102(40.00) 207(59.31) 309(51.16)
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Fh /R TAERI R 17(6.67) 12(3.44) 29(4.80)
KEz(ERVARL 6(2.35) 3(0.86) 9(1.49)
eS| K&, A% 2(0.78) 4(1.15) 6(0.99)
IRAFL T R AR 17(6.67) 8(2.29) 25(4.14)
IRAEUR PR AR 144(56.47) 148(42.41) 292(48.34)
HARK G AEESR 89(34.90) 188(53.87) 277(45.86)
[ERIARES 0(0.00) 1(0.29) 1(0.17)
WNRESY 3(1.18) 0(0.00) 3(0.50)
TR Iy 25(9.80) 31(8.88) 56(9.27)
i 177(69.41) 249(71.35) 426(70.53)
%= 53(20.78) 69(19.77) 122(20.20)

J1i% 3 =2 h 5 PRO ZMIAE7E W E ARG, 24

ANFEAE o 55 MR IR o & — %) FB AR B, i AR

) PRO 550 F+ 8 [B = 1.870, 95%CI(0.449,

3.291), P=0.010]. 43 Eobridn, BYELPHE

AEREAR A5 PRO SREMIOE, Lotk S AR IR

R 22 5 PRO WEMIC. SAEHIKREREE

FALE, s S+ IR B S B PRO 150 i

[B = 1904, 95%CI(0.383, 3.424), P =0.014],

TR S H A Ty 2 AR Y R PRO 1543 BRI

[B=-4.873, 95%CI(-7.860, —1.887), P=0.001; B=

-7.105, 95%CI(-12.211, -1.999), P=0.006]. 4}

EEREIN, £ ABHXENA—, W3,

24 EMEREERRE AERHEEXAFD
A< & PRO (8 #Y 9 3R 53 4
FEFSHIPEN AR A BL T HEAT A RON K

Ko ZER NN, WIIESIHKXT PRO Y IE [ T

EHZER A G E X (P<0.05); RIiGshat&

X 42 il A Ty X e e MG o 2 ) 0 1) 0000 4 FH 2 57

HEit 2 X (P<0.05); BEHF T PRO [ 71

W FAE 2 58 G # 3 L (P<0.05), il

72 PRO 9 171 1) B A 25 57 B4t 124 5 L

(P>0.05), W3 4. RUMET)IEZHEFKXF PRO A]

R A7 7F B4 R [E) H2 5 ) o W A IR i % s 4 11

SIATRIE, RIS PRO (Y [0 )5 R 5048
N, HARIIE ST PRO BTN MR 3%,
W AR T £ A 1 16 SRS 5 PRO A HE 43 TR AR
Mo Ak, K J7 1 BB PRO S2 0 (1) 3500 1)
bootstrap95% & 15 X [ ) L. TR AEE 0,
W5, RUZ KGNS HE B PRO,
1M H 838 2o 7 24 A v A E - B0 PRO. %
BN (1.081) FH A 2500 (0.179) 4351 o B 8K
W (1.260) 1£)85.80% . 14.20%

3 it

30 ShEZBHFENEHRKEEEREHS PRO

SEEZ

AW LM, KIIESIK S PRO S EH
5, AKHIE ST X PRO T BEAEAE B3 A a1 #5%
M. fEmIERE T, 5izgsh 0 min BEEMLL,
K108 =2 h 9 PRO 350 FHm . &5 R 5 —dk
SO G BRI 1O200 A S 3 Bk it R 1 IR T A R
WeFERT, SEA7 R K F B R T 16 8l -5 3 4 1 A 7
g oL G R TE S B AR LA —
SE Y A R BRI, IR R A 2, A
TG EE A RRE R KA, MEEBR TG 2,



84 B BE BE K 222 4

hitps://kyxuebao.kmmu.edu.cn

546 &

x2 FEIAOZFHIERER PROBALLE (X £s)

Tab.2 Comparison of PRO scores among patients with different demographic characteristics( X+ s)
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Tab.3 Relationship between physical activity duratio, sleep quality, weight control, and PRO in hypertensive patients

LSAET IR IR [RELH
it (0 minfEH 1) (RS H) (MERIENSR)
0~30min  30min~1h 1~2h 22h % 53| (/NS g+ikg Hfh
T
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(-0.952, 2.506) (<0451, 3.046) (-0.753, 4.157) (2611, 10491) (0449, 3.291) (-2.539, 1209) (-0.073, 4.505) (~7.860, ~1.887) (0.383, 3.424) (-12211, ~1.999)
Ji 0.047 0079 0063 0132 0.101 -0.027 0073 -0.120 0.094 -0.102
P 0378 0.146 0.174 0.001 0010 0486 0058 0.001 0014 0.006
i ?95070) 1.142 0.700 2854 7189 2487 0562 4586 5302 2963 8302
(1686, 3.971) (-1.969, 3369) (-0.778, 6.487) (0.828, 13.550) (0418, 4.556) (-2.339, 3.463) (1036, 8.136) (-9.802, ~0.802) (0.580, 5.346) (~15.104, ~1.501)
[ 0065 0045 0.119 0.51 0.141 0022 0.153 -0.142 0.147 -0.143
P 0427 0.606 0123 0027 0019 0073 0012 0021 0015 0017
4t f%% ) M98 2346 1.803 778 0278 478 1,305 -3.902 1.944 5,054
(-1.296, 3.222) (-0.055, 4.748) (~1.504, 5.199) (2.554, 13.011) (~1.54, 2.131) (~4.684, -0272) (=1.703, 4313) (-8.044, 0.239) (~0.015, 3.903) (~12.815, 2.706)
p 0.060 0.138 0061 0.154 0015 0107 0043 -0.090 0.9 -0.062
P 0402 0055 0297 0.004 0.768 0028 0394 0.065 0052 0201
=+
e f%% o 8! 1.980 29m 7518 2289 0.184 2097 4638 1455 -5.987
(0528, 5.775) (-0.669, 4.628) (-0.596, 6.539) (3.014, 12.023) (0464, 4.114) (-2.789, 3.156) (-1.123, 5.317) (8632, ~0.644) (-0.865, 3.775) (~14.083, 2.110)
Ji 0.190 0113 0111 0209 0137 0007 0074 -0.129 0072 -0.082
P 0019 0.142 0.102 0.001 0014 0903 0201 0022 0218 0.147
& ?95%0)'1079 0639 1.012 11717 0383 2351 2513 4156 2370 1753
(3381, 1223) (-1.699, 2.978) (-2.363, 4387) (-3.106, 26.539) (~1.724, 2.491) (~4.469, ~0.232) (-0.758, 5.784) (-8.766, 0455) (0380, 4365) (-14.177, ~1.329)
Ji -0.070 0043 0.040 0.094 0019 -0.113 0081 -0.093 0123 0,124
P 0357 0591 0555 0.121 0721 0030 0.132 0077 0020 0018
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Tab.4 Mediation effect analysis of sleep quality and weight control on the relationship between physical activity duration

and PRO in hypertensive patients

- PRO PRO IR M R
AL
B ¢ P B ¢ P B ¢ P B ¢ P
WO E 1,081 3.596  <0.001° 1260 4.207 <0.001" -0237 -3.372 0.001° —0.061 -2.545 0.011
R RS o e -1.710 -3.384 <0.001"
lENER | -0.315 -1.831  0.068
R 0.118 0.095 0.023 0.046
F 15.924 21.087 4.705 9.546
"P<0.05,
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x5 BYN BEME RPN EER
Tab.5 Total effect, direct effect, and mediation effect de-

composition table

BB BOVAE BoothRifElR Boot(95%CI) ARXTRNAE %
WAL 1260 0300  (0.672, 1.848)  100.00
EHAUY 1081 0278 (0.537, 1.617)  85.80
BERRTHE 0.104 0058 (0.016, 0.239) 827
RERER 0075 0049 (=001, 0.168) 593

E: Boot #ifEiR . Boot CI FBRAI Boot CI _FFR437135 8
T W 2257 IE W) 1 43057 Bootstrap 32411 BT FERLN AOFR TR
#. 95% BAFIX AT FRA_EFR

22 FE B [ FRAR A B B R T 445 )R 5 & W8 I
HE HIR i s 2 S AR /N334 (BAR SR AR A — 2 A
NI 22 DA B BV ARm R, B50GA 7 2E— 25 56 UE Wi A
T2 25 SR AH )
33 WS

PRI TE 8  WEAR G At AR 4 5 A Ay
Frf AT U R B R R, AR D716 Sl 52 e il
iR NG NG iyt W = e RT3 - A = 1
JE 3 PRO, i — PR T —HZHM X R,
T AL AR A BT B, R I R AR D 1 sl
KAE VLB HEVE RS2 PRO By [RII), R /NER 433 5t
M HIR S5 1260 PRO 7= A= 52, R ATE AR J5 o 76 5 110 s
BER IS K5 PRO [EEZ TP AER, (H
FAER G AR . AR R S shaf K
S AR T B, AT R M g B PO, (H/D A T
FETE MU AR R, FRAE 3 5w i R
#H PRO Z AR RIBRA WS
34 FEKRREE

ARSI T A 4 A4 50— 00k B v BT
X, MHEFRERIER T EARR, BN,
5245 A BE 58 4 Q3R H A b DX TR e ol e A8
) PRO, {NREMENSH . WA a7l REEA R |
P RWFFEE I, dkek 5045 1 X & IR B 5 PRO
AR AL, A PR LR R s ST SR S 5 R
o Ao, ABFFAUH T G, X EEdE
AR AR T R A B FR A, PR AEE S D
2o A JE WIRIESE AT SR I B W I 4 o DAL AR 01 1%
B, DL FH 22 S B AR PR DTA B IR S

R LTk, AN, ISR =2 h,
I NI 3 et -, 38 2ok 3 3l ++ TR i 8 A T g
P L R A PRO . HE/R 5 10 HR 3 AR i
H S B ACIR GLIE S 1R Ty iE shad e, BRI AR
M A U f, 3 A i T DA B A gt il o s
Pem EVETE 4, A5 =R PRO,
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