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Abstract

Objective: To evaluate the association between Frailty Index (FI) and lower urinary tract symp-
toms/benign prostatic hyperplasia (LUTS/BPH) in Chinese middle-aged and elderly men. Meth-
ods: Data from the China Health and Retirement Longitudinal Study (CHARLS) from 2011 to 2020
were used, and 15,847 male participants aged 45 years and above were included to analyze the
association between FI and LUTS/BPH. FI was calculated based on multidimensional health def-
icits and grouped by quartiles. LUTS/BPH was subjectively diagnosed by questionnaire. After ad-
justing for covariates including age, residence, marital status, BMI, smoking, drinking, and chronic
diseases, multivariate logistic regression was used to estimate odds ratios (OR) and 95% confidence
intervals (CI), and linear trends and stratified heterogeneity were tested. Results: A total of partici-
pants with a mean age of 60.74 + 9.46 years were included, of whom 1745 (11.01%) had LUTS/BPH.
Advanced age, low education level, rural residence, hypertension, diabetes, and dyslipidemia were
associated with increased frailty. Multivariate logistic regression showed that elevated FI was
significantly positively associated with the risk of LUTS/BPH, with OR values of 1.56, 1.47, 1.46,
and 1.43 in each model (all P < 0.0001). Quartile analysis showed that compared with Q1, the OR
values of LUTS/BPH in Q2, Q3, and Q4 were 1.48, 1.99, and 3.08, respectively (all P < 0.0001). Lin-
ear regression and restricted cubic spline (RCS) analyses confirmed that increased frailty was sig-
nificantly associated with a higher risk of LUTS/BPH. Conclusion: This study confirms that FI is
significantly positively correlated with the occurrence of LUTS/BPH, and frailty is an independent
risk factor for LUTS/BPH in Chinese middle-aged and elderly men.
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1. 51§

NIREERER/ R AEFT A R AR (LUTS/BPH) A2 7 2 4F S MR AR R DL A IR R Ge i Fasiit, HHER
P HIT A BRI AR BB 2000 41 1020 5 BIEK 2 2019 4E1 2030 Ji1,  [A) 3 HE 0 SR IR 99.0% [1].
LUTS/BPH E#H HRIARE . WIRIEZ . HRARERBER, HE R RAE(BE R RFE . R
PRIRGL . MO . IR MRS 2 B AR F EE R E, ™R LR ST =H(2].

i S5 SO g FRBRIA 5 ThRE RS (1 RABVIRES, 2RSS AN 544 77 i U 2 2 T
m(3]. IR ZAARE)R, W ERARIEIN. R RAERT . R, DU &R &
NifE ST T BE[4]. FEFSFREUFDIE il S 5 59 FE L A% O Fa A, A3 2 B g R b 5 TRV (B R S P 1R LU AR S ],
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HHE sy, oA M B b ™ 8, FESSFE AN N N . AR TR 55 F880(F1)5 LUTS/BPH 2 [al [
KR, AHFFUIEE T E RS 77 2 18 B B (CHARLS) SR H AR 0T, % FI KPR E B, H
B LUTS/BPH XUt 58 75 .

2. 5k
2.1. BEkiESE5E

AT FER A i R S 7 208 BRI & (CHARLS) I 248, A& 2 — L 15 [E 45 2 KDL E
NBETF R BAFI R EE, HAZ O B AR R AT N 25 Ao S5 KA B A O, LR & %
T FE (A S e J A FE 45 J5 o CHARLS 2 U5 /0 At 5], s HEIR 2 S HuIX, Gefcir R
o N B ARERAE s AN ASE, MR EEANN IR EE. OEERE. NSRRI,
FEe M2 S A TEIRILEE Z AN 4ERE . CHARLS 4F B2 U5 1R (1) 8% 2608 3 B I 80% [6]. ASHIF 743 B At FH 44
NG H B R B S HE R AT o] F 85, CHARLS 7 C 385 b 5 KA M BE AR T2 B S it
(IRB00001052-11015), T A £ 5 & % 8 Atk A = 15 DR AL a1 [ &, H CHARLS #4f 7 A AFF T
AT AR TP A (AT WSV S 5 s $E 7 ) (STROBE #8Fd) [7]. AHf 5L CHARLS
2011~2020 FRIHIEE S IHLIFEFR > 45 0. HE &R LUTS/BPH A& FI AHCEHE BRI 7
o

GRS TR S HERR , A FE ARG 2011~2020 10135 CHARLS W E. £ > 45 1B
S 5# 0 15,847 %o AIANFRAEN: 2011~2020 FEHH =5 CHARLS A . Fi > 45 %, HAKTE
[ HT B BRARBL(LUTS/BPH AH2C) K i 55K A (FI AR OB 1) /MA « HERRARHEEFE: O ik <458 @ X
PE: @ HIFBIRILEUR SRS HOCEIR A C 8 @ SORIEBRGL. A EIGE(BMI). WML 0w L.
LR BEPRIG . O A R A A . AW AREERIET 2011 £E. 2013 4 % 2015 FHIRE
KM, FTAAFAEGR R I A B HER .

2.2. [RSSIEHMITE

ANRI R F5 48 EL(FD) R Bk fa RABVETHE, AN FI = SEBRAETE I8 RE B IE 20 2 ek Bk a2
VI 0~1, SUER SR B ISR E . FI R R 02k, e E TR N 0~1 X[AE,
Horh 0 RRTEIG, 1 RoRFTEEBRIG, 0.5 BRilo B, Fra ES: R IhRE T bn k) AR dE AL AL T 5 i 55
£ 0~1 XA, fRUFENG—. %6 H0R e 2 MiREIA, a5 H % I 3)(ADL) K T B H AR
TESI(IADL)M R AR S, BAREE 11 BIAEAES, A NEA, 7R, MEEHSE. i, FLiHEE
DN BT REPR (9 T MR PEBE(9 T0). O FMEERFEFR(S T0) LA 3= Mg BV Al (an B FRAE VR ) 55
Y. CABFUIESS, BE 30~40 MR FIETUINAS B8 F 455 7 B A RIFABE8]. Bk, A
TREEAT 45 RIE B ST 5, 16 FL IR, O AAAE 30 1004 LA b m] VP4 B0 S i )3 S 1)
MEFEATAN T

2.3. TEREIER/ RIMERTFIRRIEE B E X

ASHIFSEH R PR ERREIR/ R M A 41 B AR (LUTS/BPH)E I ) 45 1 25 % 2 5 2 AT PRk, A% 0 VAl 1)
A R G YW A RTSIARA, lan RAERTS R B (A RS RTSIE)? 7 AETh OB 5
VEAHULW] LUTS/BPH HHOCRER, CLFEHEAR I AE . BOARAE . SRICIANWT S PR <5 . i WA, RVERT
FURRIG A5 T PR AR I F AR AL SR [N 74, B 0 8 AR 550 B LA SCREIR A A2 R B2y 7 35 B R,
AT ORI G & P IR 1 2 A, VRSOOSR TR IRIAEIR/ KA AT 21 B 4 (LUTS/BPH) »
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24. WEE

AW FEANN BT AR B0 55 AL N 1 SARRAE L ARG 7 2QER 35 DA B e — K8, BRI
o N DS BAREER . BAMCRMNBIRT). BHERBECRZHE . PIHELIT. @b &L RS
WRARTL( USRS ) AR08 J7 2R 2 AR WROHEER 50 N AR MR AR 55 R 428 MR O ) R 175 Vo8 (A AR P Bl 25
TREY; MR HEGR A TR AR R L . B PRE . AR R R R EL R A (BMI)..

VAR B ) B A e SCRCPIERRUHEIN R« 7 I 8 F BRI RIS W 25050, SRl AR
PrUE(4EE > 140 mmHg BUEFIKIE > 90 mmHg) i s FE bR @t 3 RIS RS W, S =gt
seL BEREYIER S, BIE IR IARHECHEIL AT R > 6.5%B0 2 IR MLHE > 126 mg/dL)#fE; MLJiE R
R J IR S W AR A S, B R A AR HE S I [ B > 240 mg/dL. = % FENR R
FREE B <40 mg/dL. XZEAGE ANEEEE > 140 mg/dL s H M= > 150 mg/dL)#fiE . IhAak, K
15 A0 ZL(WHO) i E FIARE, 4 BMI 40 9 = A58 4 AR BT #2715 9 (<25) B (25~30) AERE(>30)
[9].

2.5. Gt A E

AT, ESEALEUNE + rfEZESD)RR, HRLELDESIWEXEN. BIHEREDEM N
AR, AR HAET FREA A 0 A5G 5 o VU 62 50, B0 R : Q1 (<0.15) Q2 (0.16~0.18)
Q3 (0.19~0.22). Q4 (>0.23). N{FF LA EL(OR)THEL, # FI Bl LL 10 f5 )5 34T 20 M.

Gt oW R AR i 7 TR e R AR, B S AR RN AAS [F) AR e p 2 4y R
FARUIR: Model 1 AR IR Model 2 INFERE . FEEHL, GSUIRIL K BMI ZE4T1H%; Model 3 1£
Model 2 ZEAili b, #E—BOANBIE . JORIEHLEEIT % Model 4 7£ Model 3 £:fili |, IS LA #HER
i~ LT S S T s AT TR

3 AICA FI GRS &) & FI DU 5oy R &) AT /b, LARZE FI1 5 LUTS/BPH Z [AI 4% A E
BN R JAL, XKML EFAT /2500, LAVl FI 5 LUTS/BPH 2 [8] () R BRAEAN [A) 43 J2 A i — 5
o TS 52K R studio 4.5.2 BAF5ERL, P <0.05 B8N AZE R HAGH R L.

3. &%
3.1. E5E045E

L1 R T AR S 5E AN OG- ARE, I 1745 A(GE 11.01%)30 5 B4 F REGER/ R
PERTZIBRIE ZE(LUTS/BPH). T S 5 I8N 60.74 £ 9.46 % . WIFOWEE], ikt W AH R
H(BMI). RUFEE RS BURBEREL . AR WRWBMHERGE s BRI L2 I g S 5%
HE, 5REISTEET AR, WilEl 1R,

Table 1. Baseline characteristics of participants by frailty status

1. BESSRTSTIH BT A BB LA E

BH(n=15847) Ql (n=3947) Q2(n=3975) Q3 (n=3894) Q4 (n=4031) P
itk <0.001
2011 6134 (38.71) 1466 (37.14) 1524 (38.34) 1584 (40.68) 1560 (38.70)
2013 3412 (21.53) 808 (20.47) 909 (22.87) 829 (21.29) 866 (21.48)
2015 6301 (39.76) 1673 (42.39)  1542(38.79)  1481(38.03) 1605 (39.82)
o 60.74 £ 9.46 57.81 +8.51 59.44+9.10 61.19£9.36  64.44+951 <0.0001
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=
LUTS/BPH <0.0001
% 14,102 (88.99)  3722(94.30) 3637 (91.50) 3448 (88.55) 3295 (81.74)
& 1745 (11.01) 225 (5.70) 338 (8.50) 446 (11.45) 736 (18.26)
BT <0.0001
EH 11,287 (71.22) 2652 (67.19) 2796 (70.34) 2844 (73.04) 2995 (74.30)
e 560 (3.53) 158 (4.00) 136 (3.42) 125 (3.21) 141 (3.50)
JIE ke 4000 (25.24)  1137(28.81) 1043 (26.24)  925(23.75) 895 (22.20)
USRS <0.0001
L 14,321 (90.37) 3696 (93.64) 3666 (92.23) 3509 (90.11) 3450 (85.59)
RIS/ 57 1526 (9.63) 251 (6.36) 309 (7.77) 385 (9.89) 581 (14.41)
SCALFRRE <0.0001
HHELLE 2424 (15.30) 897 (22.73) 687 (17.28) 526 (13.51) 314 (7.79)
XH 1929 (12.17) 324 (8.21) 397 (9.99) 463 (11.89) 745 (18.48)
LS 11,494 (72.53) 2726 (69.07) 2891 (72.73) 2905 (74.60) 2972 (73.73)
JEAEHLIX <0.0001
A 10,078 (63.60) 2275 (57.64) 2383 (59.95) 2565 (65.87) 2855 (70.83)
A} 5769 (36.40) 1672 (42.36)  1592(40.05) 1329 (34.13) 1176 (29.17)
MR A <0.0001
%5 7366 (46.48) 1781 (45.12) 1783 (44.86) 1760 (45.20) 2042 (50.66)
& 8481 (53.52) 2166 (54.88)  2192(55.14)  2134(54.80) 1989 (49.34)
e} <0.0001
%5 6909 (43.60) 1377 (34.89) 1595 (40.13) 1705 (43.79)  2232(55.37)
& 8938 (56.40) 2570 (65.11)  2380(59.87)  2189(56.21) 1799 (44.63)
= L& <0.0001
& 9152(57.75)  2488(63.04) 2403 (60.45)  2228(57.22) 2033 (50.43)
& 6695 (42.25) 1459 (36.96)  1572(39.55) 1666 (42.78) 1998 (49.57)
S <0.0001
% 13,915 (87.81) 3568 (90.40)  3547(89.23)  3412(87.62) 3388 (84.05)
& 1932 (12.19) 379 (9.60) 428 (10.77) 482 (12.38) 643 (15.95)
e ML <0.0001
% 11,568 (73.00) 2974 (75.35) 2975 (74.84) 2826 (72.57) 2793 (69.29)
P 4279 (27.00) 973 (24.65) 1000 (25.16) 1068 (27.43) 1238 (30.71)
FI #% DU 0680040, Q1 (<0.15)« Q2 (0.16~0.18). Q3 (0.19~0.22). Q4 (>0.23).
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Figure 1. Stratified analysis of the association between FI and LUTS/BPH

B 1. E55i%5 LUTS/BPH ZBIXANSESH

3.2. F1 5 LUTS/BPH Z [Gf% %

KRR HL AR logistic [MIHSMRFT FI 5 LUTS/BPH 2 [8]ff%HE, WFAR4HE SR, FI 5
LUTS/BPH X [AIFEAE S 1EAHDS, B FI JHE 5 LUTS/BPH (K] BEMEIS INARDE, HAZRBRAEFTA 20 E A
YR EAEAE, BARINR : Model 1 GRIHEEPIAEE) OR = 1.56, 95% B 15 X [7](95%CI) N 1.49~1.63, P<0.0001;
Model 2 (FIEL4ERS . JEAEHL. GSMR S BMI) OR = 1.47, 95%CI 4y 1.40~1.54, P<0.0001; Model 3 (/£ Model
2 JEhh A . OB ) OR = 1.46, 95%CT 4 1.39~1.53, P<0.0001; Model 4 (£ Model 3 J:fit_I- %

A R IS H) OR = 1.43, 95%CI A 1.36~1.50, P <0.0001, HEAREHEERE 2.

Table 2. Multiple logistic regression analysis between FI and LUTS/BPH
2. [E55IE%S LUTS/BPH Z[BIAY % IT logistic [E1YT 5347

95%Cl  Q4VsQ1 P

1
3.821(2.923,5.057) |l <0.0001
4.007(2.834,5.783) 1o <0.0001
3.552(2.840,4.474) |l <0.0001

1

|
3.568(3.037,4.207) | # <0.0001
5.819(3.142,12.048) ' e—i <0.0001
4.759(3.892,5.863) | i <0.0001
3.682(2.662,5.007) !lel <0.0001
4.266(2.407,8.279) |Fo—i <0.0001
3.678(2.941,4.622) <0.0001
4.300(3.447,5.415) ! .l <0.0001
3.851(2.934,5.009) 'l <0.0001
3.632(2.994.4.432) 1 <0.0001

7.741(3.353,21.090)

3.660(2.978,4.528)
3.578(2.834,4.554)

2.975(2.372,3.763)
4.165(3.364,5.185)

3.460(2.751,4.391)
3.716(3.012,4.610)

4.115(2.763,6.320)
3.484(2.944,4.139)

3.754(3.107,4.558)
3.373(2.581,4.457)

. <0.0001
ol <0.0001
" <0.0001
.l <0.0001
ol <0.0001
o <0.0001
ot <0.0001
W <0.0001
]

:u <0.0001
1ol <0.0001
2 8 1420

Model 1

Model 2

Model 3

Model 4

P

95%CI

P

95%CI

P 95%CI

P

FI
FIQ
Ql

1.56 (1.49, 1.63) <0.0001

1.47 (1.40, 1.54) <0.0001

1.46 (1.39, 1.53) <0.0001

1.43 (1.36, 1.50) <0.0001

DOI: 10.12677/acm.2026.1652035

2253


https://doi.org/10.12677/acm.2026.1652035

Q2 1.54(1.29,1.83) <0.0001 1.49(1.25,1.78) <0.0001 1.49(1.25,1.78) <0.0001 1.48(1.24,1.76) <0.0001

Q3 2.14(1.81,2.53) <0.0001 2.05(1.73,2.43) <0.0001 2.04(1.72,2.42) <0.0001 1.99 (1.67,2.35) <0.0001
Q4 3.7(3.16,4.32) <0.0001 3.29(2.80,3.88) <0.0001 3.24(2.75,3.81) <0.0001 3.08(2.61,3.63) <0.0001

Model 1, KRR F; Model2, RIEFERE, FAH, SPRE, HREREETIHEE: Model3, RIBER, FAEH,
SWRAS, REFRE, TW, BT Model4, MRIBFES, JE(EHL, SWUIRE, REIREL BWE, KiE, &
MR, PRI, B AsHEAT R %, FIQ, FI %A i¥i/r4l, Q1 (<0.15). Q2(0.16~0.18). Q3 (0.19~0.22). Q4 (>0.23),
ENGE

3.3. F1 45 LUTS/BPH Z [EfY%X &

W FUARIERT FEAEA AT 0 VYA DY AL 28 )5, 73 i %405 LUTS/BPH HRERR I, 55 —DUsrfr 4l
(Q1,FI<0.15)4 kb, FAR VU A7 2HAMA B LUTS/BPH [ XU 45 5 2 7 v, HL 2B B0 & - RN K R
Hr, 55 PUM4H(Q2, F10.16~0.18) % J5 OR =1.48, 95%CI A 1.24~1.76, P<0.0001; #5=PYsfrs
(Q3, F1 0.19~0.22)i %5 OR = 1.99, 95%CI A 1.67~2.35, P <0.0001; 5PUPY4{72H(Q4, F1> 0.23) 1%
J& OR=3.08, 95%CI AN 2.61~3.63, P<0.0001, EAKIEENZE 2.

3.4. MRS

NiEE— DA FI 5 LUTS/BPH WISGHGE S, AR FUBEATLeVE M 3 700, 45 R BoR B fE 99 E
e, MASE LUTS/BPH AT BETER B3 s, “HAAEWMIIEMCKR, Rik@snls 2
Fs o

Model 1 Model 2 Model 3 Model 4

] T o/ =+ TFIQ

[ P’ U
2- T //f r W’ /ﬁ
% iZ /]
1- o / zk/ d /
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Figure 2. Linear regression analysis of FI-LUTS/BPH
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Figure 3. Restricted cubic spline analysis of FI-LUTS/BPH
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