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Abstract

e AIM. To analyze the relationship between obesity -
related indicators, blood lipid levels and primary open
angle glaucoma (POAG) and explore its risk factors.

e METHODS: Patients with POAG treated in the hospital
from March 2022 to March 2024 were selected as the POAG
group, and healthy people in the same period were
selected as the non - POAG group. The obesity related
indicators [ body mass index (BMI) , waist circumference,
waist - to - hip ratio ], blood lipid levels [ serum total
cholesterol ( TC ), triglyceride ( TG ), high - density
lipoprotein (HDL-C), low-density lipoprotein (LDL-C) ]
and general clinical data of the two groups were
compared. The binary Logistic regression analysis was
used to analyze the risk factors affecting the occurrence of
POAG, and the ROC curve was established to analyze the
efficiency of various variables in predicting the occurrence
of POAG.

e RESULTS: A total of 54 POAG patients and 54 non -
POAG subjects were included. The POAG group had a
mean age of 50.30£5.73 y (29 males, 25 females), and the
non-POAG group had a mean age of 50.28+5.72 y (28
males, 26 females).The BMI, intraocular pressure, waist
circumference, waist-to- hip ratio, and TG levels in the
POAG group were higher than those in the non-POAG
group, while the HDL-C level was lower than that in the
non- POAG group (all P<0.001). High BMI, high waist
circumference, high waist-to-hip ratio, and high TG were
identified as risk factors for POAG (all P<0.05), whereas
high HDL-C was a protective factor ( P<0.05).The AUCs
for BMI, waist circumference, waist-to-hip ratio, TG,
HDL-C, and the combined prediction were 0.885, 0.873,
0.707, 0. 777, 0. 664, and 0. 974, respectively; the
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sensitivities were 0.815, 0.833, 0.730, 0.637, 0.663, and
0.944 | respectively; and the specificities were 0.852, 0.759,
0.711, 0.789, 0.752, and 0.889, respectively. These results
indicate that the combined multi-index prediction had the
best performance , with good sensitivity and specificity.

¢ CONCLUSION ; Obesity - related indicators such as high
BMI, high waist circumference, high waist-to-hip ratio,
and dyslipidemia (high TG, low HDL-C) are associated
risk factors for POAG. The combined multi - index
prediction model including BMI, waist circumference,
waist-to - hip ratio, TG, and HDL- C demonstrates the
best performance in POAG risk assessment, with both
high sensitivity and specificity, providing a scientific basis
for early clinical screening and intervention.
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KA fE R R 2 S ROC 2R 43 BT 4% AR = 15
POAG KA RTHE ; SR ] Pearson ¥ HEATHH M0 M, 46
B K HE a=0.05, B
2R
2.1 WARN—MBARLLE AR A POAG 4 54 i, 4E
POAG #H 54 4], POAG #H %) BMI HRJE % [ B 1 TG
¥# FAE POAG 41, 1 HDL-C /KK T3E POAG 4, % 5%
HAG27 (3 P<0.001) , 1 P4 A4 4 ) 1 40
S PRI I R PR OGRS B 2 40
§1 B F TC . LDL-C KA L, 225 TEGiTH# 7 X (¥ P>
0.05), W3 1,
2.2 M POAG %k 4B Z T Logistic B34 47 ¥ POAG
KAENAE AR A7 (1=POAG 4H,0=13F POAG 41) , ¥
HZ M i Gt 2E 8 SR AR VE R B AR i, A8 1 A D
F 2, 40 A T JC Logistic [n] AR | A8 B i ok 7 2X08 “ fa
A7 TR BMI, = R I H R TG K-
SRR POAG KGR R E (3 P<0.05) , 11 5 HDL-C
KEI R 520 POAG &A= AR R % (P<0.05) , IL3& 3,
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Wi H Vs POAG #H(n=54) 4k POAG 4 (n=54) e P

AR (XEs, %) 50.30+5.73 50.28+5.72 0.017 0.987

5 (1, %) 5 29(53.7) 28(51.8) 0.037 0.847
5’s 25(46.3) 26(48.2)

WA S (1, 9% ) H 15(27.8) 14(25.9) 0.047 0.828
" 39(72.2) 40(74.1)

RIS (1, %) H 12(22.2) 13(24.1) 0.052 0.820
v 42(77.8) 41(75.9)

R L (], % ) H 10(18.5) 9(16.7) 0.064 0.800
G 44(81.5) 45(83.3)

BEIRIG (151, % ) H 8(14.8) 7(13.0) 0.077 0.781
¥ 46(85.2) 47(87.0)

BRI L (1, %) A 6(11.1) 5(9.3) 0.101 0.750
¥ 48(88.9) 49(90.7)

RERR 245 52 (1], %) H 9(16.7) 8(14.8) 0.070 0.792
" 45(83.3) 46(85.2)

BMI(X %S, kg/m?) 23.42+1.36 21.24%1.20 8.835 <0.001

IR JE (X £S , mmHg) 21.93+5.26 16.93+3.16 5.994 <0.001

R (X£S,em) 86.79+8.06 74.45+7.15 8.416 <0.001

R (X %S, em) 94.31+10.84 93.36+9.81 0.480 0.632

JBERE LY (X £S) 1.12+0.24 0.86+0.35 4.535 <0.001

TC(X %S, mmol/L) 4.46%1.39 4.40+1.59 0.224 0.823

TG(X%S ,mmol/L) 1.57+0.41 1.15+0.36 5.642 <0.001

HDL-C(X%S ,mmol/L) 1.14+0.36 1.4420.49 -3.594 <0.001

LDL-C(X%S  mmol/L) 2.73+0.64 2.67+0.63 0.546 0.586

*2 HT=ERE
e R &R IRAE

BMI FEL AN A

AR SR, HENA

T TR HEMA

LR LY TR, HEMA

TG SR, HEMA

HDL-C LA A

* 3 #Mm POAG %Kt Logistic B35 #r

Gt B SE Wald X2 P OR(95%CI)

BMI 1.299 0.375 11.980 0.001 3.667(1.757-7.653)

AR & -0.163 0.235 0.477 0.490 0.850(0.536-1.348)

I el 0.201 0.060 11.257 0.001 1.222(1.087-1.375)

TR LY 0.407 0.182 4.995 0.025 1.052(1.051-2.146)

TG 0.377 0.144 6.912 0.009 1.459(1.101-1.933)

HDL-C -0.375 0.140 7.193 0.007 0.687(0.523-0.904)

g -46.731 11.921 15.366 <0.001

T e 6] 0 R BOMOK, AR B Y TG \HDL-C {5 7 L) 10, He i OR (B /S NEBE 1 TG B340 0.1 /N B4, POAG UG T &

1.052.2.146 % ,HDL-C {H4E3EH1 0.1 4~ B, POAG XU THE M 0.687 1%,

2.3 POAG Tl ge ) ROC MiZ 47 47 ROC 4k
IIMTAASEFE bR S B TN POAG & A= OB fE, 45 5B WK .

BMI JEFE B 1 TG HDL-C A FI A AUC 43 51 K
0.885.0.873.0.707.0.777 .0.664 .0.974 , & J&& & 43 5l Ky
0.815.0.833.0.730.,0.637.0.663 . 0.944 , ¥ 5 & 43 9 K
0.852.0.759.0.711 .0.789 .0.752 .0.889, & £ 15%r

ToUI A K RE fe A, HOBURRE PR S B R AT R 41 1
2.4 KM AR BT s, BMI I R L 5
TG 21EAHZ (r=0.390,P<0.001;r=0.258,P=0.007;r=
0.312,P=0.001) ; % [l | 2 [k 5 HDL-C 2 MAHC (r=
-0.294,P=0.002;r=-0.187,P=0.032) ,

25 ETIRRIEMINENRBRELZERIE KECH
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F 4 POAG Tillsse i ROC k547
Kage g R AT AUC SE P 95%CI cut—off ZUEIERL HURE RRE
BMI 0.885 0.032 <0.001 0.823-0.947 22.385 kg/m’ 0.667 0.815 0.852
1 0.873 0.034 <0.001 0.807-0.939 78.695 cm 0.592 0.833 0.759
HERE L 0.707 0.050 <0.001 0.610-0.805 1.005 0.441 0.730 0.711
TG 0.777 0.044 <0.001 0.690-0.863 1.535 mmol/L 0.426 0.637 0.789
HDL-C 0.664 0.052 0.003 0.562-0.766 1.505 mmol/L 0.415 0.663 0.752
B4 T 0.974 0.012 <0.001 0.951-0.997 0.833 0.944 0.889

b
% .
B S
I S —— s T
e —— HDL-C
ﬁJ e TG
R P — EEL
- — EH
o — BMI
0.0 \ \ \ , ,
0.2 0.4 0.6 0.8 1.0
1-55 57 B

1 POAG T4 ROC HIZ 537,

FE] g LA 53 5 B 94 16 1 (2016 AR BT ) Fnd H
BN R B E B G B % 4 H)PT, POAG 4 TG
(>1.7 mmol/L) & A=K K 35.2% (19/54) , & & & Tk
POAG 41y 14.8% (8/54) (X* =5.975, P = 0.015) ; 1%
HDL-C(<1.0 mmol/L) & * K 27.8% (15/54) , & T3
POAG 4H11 11.1%(6/54) (X* =4.788 ,P=0.029) ; i &/ /I
JE(BMI=24 kg/m*) B4R N 55.6% (30/54) , W& & T
3k POAG 41 25.9% (14/54) (X*=9.818,P=0.002) ; H1.0»
PEAERE (B PEIER =90 em, =85 em) K 4EF N 48.1%
(26/54) , 5. % & T 9 POAG ZH 1 22.2% (12/54) (X* =
7.958,P=0.005) ,
3itie

POAG J& % UL I AN TT 306 30 E IR, O I B b, -
P O 4 B A T B AL, P R AR S R
I AR AR D0 S R 400 5 T Ay 1 3503000 7 7 B M R
AR, Ak LR R 5 5 2 B R TE POAG K
5 A VE G #i AR S FRDFEE B SOk i 2R ST
ANTE] AR GE BE Tl RECR MG 2 T 6 5 B L 5 LG 46 A
H) POAG WA TS Y | 48 T AR Ay (K

AW B, POAG 41 BMI JE [ L TG 3%
= TE POAG 41, HDL-C &K TE POAG 41, H L it4s
Fr¥h POAG Mfals R 2, X L85 R WA 4E 4 = T
HE k55 105 58 76 POAG &SR i SR

BMI & 0FAl 4 5 P RERE A9 5 48 br . A BE5E H BMI
FhEfd POAG U BTN 2 2.5 455, %4518 5 Bosello 21
HIBFSEARAL , FERT BEAIL AL 45 . 4 B MENC e o R Bl R & 3R
HRYURNIE R KT, o PTG /N B o 240 i, 755 400 9
e 2 A gE T BE A, nam VY WESTEE
BMI #1146 4 i A IR He S Je 56 35 HEE D g s M R ] e 44
TINTLRSE - #5 bk FE 77, BELAS 55 /K it o Fpcs P A e e 30 A
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Ml R L AT IR R IR POAG 20 % [ R e 34
FETAE POAG 41, H:3 POAG A4 HLHI7E T (1) AL
R AE AR 10 ME RSO N R T e, T o A B 1 8
FHR Y, BT R R R R B KR (2) IR
A RN D7 530 KL 28 HCHT R M AR I = s/ 8 =
AT /NS T 240 L35 S A0 D) A 22 A A T, IR B R
DN g5 BT PTR T AR 5 (3) SR T IORR « il 5
A S i I R A R R ORI e e e
TSI 5 A5 o 1 I e B 4 B P R R B L B0 1

LA S % J5 T, & TG Ik HDL—-C Y5k 55k fa
2, TG TS5 AT Re 3 n il i 26 58 B, R AP0 A 22 00 200
VETE A 2 A M B s R TG K e nT i
T JAE BN, 5405 40 0 iS4 225 4 >, HDL-C W 2 A
raEfl PR KBTI TR, oK BEAREI 55 1 X 2L {4
BRNE (AR AR 2T B 32 412 (B R A, AR AR A R R
JE) P H B IA BE S W MK 45 A I RS2 B, TR
572 POAG BB BUR R . FEA R /N AT BE 5 B0k 5
ARBEAN I R AR 1% 2 S 800 ] e A B8 KR A ik 31 g 3,
e A R X6 AR A 7o #5475 B2 4 4% POAG XUR: 7 i
Ah A 5T S BRI R H8 ma An EE— 25 A TR S8 1 &
A R R POAG AP TG R HDL-C 8 &/ )8 it
Koot P B B 19 4 AR R 1 35 i TR POAG 41 (¥ P<
0.05) , X—Z5H G IRIZWr)Z H i — P UESE T POAG
o AR S, 5 R A A A 25 S AR BB IE 3
BT SIS AT FEE

HE—25 AT R BB S TG 2 3% A
X, 5 HDL-C £ W Z ARG, 2 AL RE 5 i As 5% % & 0T
FEAE, HoOAT fig 3 2k 3 [m) 38 2% P [m) 43 05 0 b 2, P FE
POAG & BRI FH 2 - B 46 . (1) RAE S AL
7« RE R i 1 20 20 53 WA e R IR BE IR F - ( TNF - ) | 1 4
AR -6(1L-6) , /& TG Al #i% Toll #£3Z 1A 4( TLR4) , P
FH IR BT A% S I T «B(NF-«B) {553 5%, {2 R AE
SIS, T A X A 2 A R T (2) AR
W ] BE RS S A 2RI AR D) RE R 5 1 TG 7= AE 1 H HH
B& 30 5 Nief2/ARE 38 B 2% i ) S fk B4, TR] B AR
HDL-CHIF5 T H bt A AL fE J1, i 00 22 T 5 &2 5 2
[ EY e =g X (N S n K= R A VR O Sy - P = R=2
BTN i U G 2o w1 O e 2 S
PR X R R R R, 7E POAG BYB A T, R [ At
VR T RN 4 B, W AR IS T, BT Rk R,
MR BRI IR IR i A 5 T HUR IS . FEF ROC £k
BN cut—off i ( BMI=22.385 kg/m’ JEFE =78.695 cm,
[ 1, =1.005 . TG =1.535 mmol/L HDL-C<1.505 mmol/L),
AR EAT 2 A4 KDL B AP AnE E L POAG & e A BE,
HVCEMATIR AR A, TR RASHRTTSR: (1)
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FrlF B AR RS A "z () YT
Tt AR I O ST W TE A s A I PR | e i Y R
W EEATS TR AR AR A
TR ) AUC 35 0.974, BURKFE 94.4% 55 88.9%,
L TAR R —FE 5, Al R AL 1 = R XURS DA T
H, AW EAE T 5 UOR IS b (0 R LY I
e PR R ) 5 1B 48 B L [R) A0 A FI AR TR | 9
ROC & T H A4 i A [ ; 2 BRI PR 48 B b 1 L3R
PR AR B T 45 S 00 mT e A e 5 e X e ke
MG 5 B RE R LS R, S POAG 1 “ R —#f 28
PRI 2R T HURR R TR R,

Zi b MEREAR SCHE bR (4n & BMI RS JBE EE ) Je i
JESEH (75 TG ik HDL-C) J& POAG WG N R, BA
BMI [ B . TG HDL-C Z48 b5 I &L &I 7E POAG
DU PPk v 2R 30 1 e A5 g, e ey B0 S FVRR S B2 Oy
e AR S0 0  A T St TR R . AR AAETELL T
SRR (1) BEAR RN, TR LR TG (1) B A5 X 0]
B, SN AL AN FRE , AUC FTRERE M Al (2) [l Pk ik
TR R OC R . (3) B C WM L ki s B
WA TC 25 5 (BB Z 38 3l sl R4 245 S Je 0% L 4 IR
ZRE, (4)RKBED A MM 1R ERWREIR, (5) 3
ey BRLAR AR T REAEAE E BRI AR . ROk TR T R Z
HIREPE NG 5T | R AL AL I 5T, RS SE 12 3l Ik
TG L S it A i s S5 KRl | O 2F AT AL R A A D) SR IR
PR Ve FH 38

P28 SR B A SO AR 2 58

EE Bk A R EE SO S5 B, IR S AR ST
SRIRSCRRAS 2%, Bdl 70 A7 s B A3 R 3 B 32 F /) R e & 1Y
AR,

S 3k
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