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A study on associated factors influencing activation

levels in glaucoma patients: based on
latent profile analysis

ZENG Xin, YANG Chunyan, ZHANG Yu, YANG Yangfan, HUANG Wenmin, HUANG Xiuyi, CHEN Honghong

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key

Abstract

Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

Objective: To explore and analyze the latent profiles of glaucoma patient activation and their associated factors,
providing empirical evidence for developing precise clinical intervention strategies. Methods: A cross-sectional
survey was conducted, involving 202 glaucoma patients recruited from Zhongshan Ophthalmic Center, Sun Yat-
sen University, between July and October 2024. The study utilized the General Information Questionnaire, the
Patient Activation Measure, the General Self-Efficacy Scale, and the Perceived Social Support Scale. Latent
profile analysis was performed using Mplus 8.3 software to identify distinct profiles of patient activation, and a
multivariate regression model was employed to explore the sociodemographic, disease-related, and psychosocial
factors associated with different profiles. Results: The patient activation in glaucoma patients was categorized
into two latent profiles: "High Activation-Active Adaptation Type" (33.66%) and "Low Activation-Coping
Dependent Type" (66.34%). Multivariate analysis revealed that patients who were urban residents, had higher
monthly income, presented with advanced visual field defects, underwent three or more surgeries, reported
higher general self-efficacy, and had better perceived social support were more likely to belong to the "High
Activation-Active Adaptation Type" (P<0.05). Conclusions: The overall level of patient activation in glaucoma
patients is moderate to low, predominantly characterized by the "Low Activation-Coping Dependent Type."
This suggests that healthcare professionals should prioritize the assessment of patient activation in glaucoma
care. Based on the identified latent profiles and their associated factors, personalized and targeted intervention
strategies—such as enhancing self-efficacy, expanding social support, and strengthening health
education—should be developed for different patient subtypes. These efforts are essential to effectively improve
patient activation levels and disease self-management capabilities, thereby enhancing long-term treatment

adherence and quality of life.
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ARG i R ECH 0.89, HEFFLER = 7K F- B9
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124 ABAAEIHFE

AR At 2 S FF 5 3R (Perceived Social Support
Scale, PSSS) % #] i Zimet 25 Mg, FREEH £
w74 PIF 2001 AL, N E TR RS K
FEIY AT, TR R R . A SR R A
MEXRLIFE IR, L R2UKH. RHA
BRI, 130 B AR R IRAZ B i+ 2 3C
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Kolmogorov-Smirnov £ 45 £ 3F IE & 70 4, LA iz
(o E ) R A B o g, A AR
JH Mann-Whitney U #54% . & T Mplus 8.3 #ff %
FH LPA AT EEBL, MBS BRI AR R 3G Jin 24 ) %k
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MR E B 4 e G R, Berg. 173h. 17
) MHNB AR, RS EE 1~4 /> W A 5 T AR
AL, UBRREEBENGSEEE. 20 REnR,
B RS N, AIC. BIC. aBIC #:4: F W, H 3
N 4 FEAER R E AR 1, BRD R ER
o SR, M2 53 3 AR LMR K gnss R0
it g L (P=0.6151), AN A5k — 08 ) i
B, 4 ZERRL G B S 0.99% RYT/NIE I, Bk
ZEREXL ., H, ZEABRIEEE . St E
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W6 F SIS N T IR M SRR T e ARtk Fpgei
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R fe BRE R PR o IR IOTE - UK Y (66.34%,
134 ). 2K E BAENF 515 &g B4 L
AR, (B REAAT sh 4 A5 W A2 R, =
e T G R R S R = . B AT R
AR, HE= X[ B fd R 63 58 5 e
FKE PR, T I A AR Rt 2 5+
i, HEULE 1.

22 BRBEBE-RAMNRBERRE 2 MEE
I E R RHE L B

AR B A5 v T B AL TE N 2R R AE (M
S AR . SCARFREE, WS . R EE) K
G PRAFFAE (15 Mg sl . JRR BTG . T OBIR IS
FHZG RN | BAP IR Je 35 22 MR IR ) 7 THG 22 S 45 T
GiT2ERE X (P>0.05). #R1M, WATEAESATHER
WEAEHL (P=22.725, P<0.001). FEE A4 H YA

5.0
—a— (TG FBE - I X Ak 22
—— (AR - B 3 Y
A T —
Ry T~~~
i .
k30t

0 . . .
WHAEIE LRI I sl
B1 BrREERREBBENTELELS (1=202)

Figure1 Mean scores of each dimension for two potential

profiles of activation in glaucoma patients (n=202)

((’=10.806, P=0.001), IIfi R4 AEAIRLBE AT (=
7.780, P=0.005). MLEFH (’=17.833, P<0.001).
FAREEL (¥=17.922, P<0.001), LEEFEL P ZE W
— % F FRALRE (Z=5.545, P<0.001), #h4&HHE (z=
7.735, P<0.001) [L3 2 %A G it2# & L (P<0.05),
W 1,

F1 BARBERMEBEINESTREMESH (n=202)

Table1 Model fit parameter indicators for latent profile analysis of activation in glaucoma patients (n=202)

Pl AIC BIC aBIC LMR BLRT(PfH) Entropy BT REE /%
1 2976.008 3002.474 2977.128
2 2711.015 2754.022 2712.836 <0.000 1 <0.000 1 0.942 66.344/33.66
3 2442.172 2501.721 2 444,693 0.6151 <0.000 1 1.000 55.94/16.83/27.23
4 2 240.448 2316538 2243.669 0.761 6 <0.000 1 1.000 0.99/27.23/16.83/54.95

15 EMENZCHL 55 EARE (Akaike information criteria, AIC); Ul H4{ii{5 EUARE(Bayesian information criteria, BIC); ##%& D1 i3t
{7 ELMEN (adjusted BIC, aBIC); & -Zéfl/R -& =A% IE IS H(Lo-Mendell-Rubin, LMR); Bootstrapftl$X LK (Bootstrap
Likelihood Ratio Test, BLRT); 15 5% (Entropy).

Information Criteria: Akaike Information Criterion (AIC); Bayesian Information Criterion (BIC); Adjusted Bayesian Information
Criterion (adjusted BIC, aBIC); Lo-Mendell-Rubin Adjusted Likelihood Ratio (Lo-Mendell-Rubin, LMR); Bootstrap Likelihood Ratio
Test (BLRT); Entropy.

23 BRREBZRRE.—MEBERILE.TEHLS
THEHESREXME

HOCHR B E B S8 (50.93+6.51) 41, H:
HINHITZE B (6.68+0.90) 43 FEREYEE (18.87+2.40)
g7, ATENAERE (9.18+1.68) 47 fR&4EIE (6.01£1.41) 24 BRREEFNREBEINENSEREASH
g5 — M A FRALBE S5 (28.9615.64) 435 SHtE At DL LPA iR 5 A8 IS P e S 24 S — 4 2K IR AR
2 F A BN (66.80+9.89) 43 . Pearson A 44y i, PiE AR A G2 M ) G B AR

Brak i, HOGIREFH BT S — M B AL AR
(r=0.456) . 4515 41 23 S FF (r=0.480) ¥ 2 1E A 3¢
(P<0.05),
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(P<0.05) £ A ZE &, #H Z N & Logistic [1] 1
iU A B TR Sl | A NS DA 5= R
* 2. AR B oR, WO Bk B (OR=3.066,
95%CI:1.260~7.463) . % JiE A\ ¥ H Wt A =10 000 T
(OR=3.479, 95%CI:1.438~8.434). M W] 1 BF ke 51

(OR=5.166, 95%Cl1:1.481~18.016) . T AR K % =3 Ik
(OR=4.161, 95%Cl:1.473~11.75). — % B F& %L fE
(OR=1.114, 95%CL1.021~1.216) &% #: 2 % %
(OR=1.151, 95%CI:1.081~1.226) 475 Y IR H & Ftk
FEVTERITRI A 20 R R (P<0.05), UL 3.

F2 BFARBE-MABRBERRE 2 MBEFNEHFFELLE (n=202)

Table 2 Characteristics of general information and two potential profiles of activation in glaucoma patients (n=202)

MG RE-REXE RS- 8h

S| G PSRN R (n=134) S (n=68) £S5 oA P
5 100(49.5) 70(52.2) 30(44.1) 1.190° 0.275
P [1(%)]
© 102(50.5) 64(47.8) 38(55.9)
18~45% 75(37.1) 51(38.1) 24(35.3) 0.973° 0.615
W (%)) 46~60% 56(27.7) 39(29.1) 17(25.0)
>60% 71(35.2) 44(32.8) 27(39.7)
Wi &L 80(39.6) 54(40.3) 26(38.2) 0.156° 0.925
SCALFRE [n(%)] e SRR 89(44.1) 59(44.0) 30(44.2)
AR L 33(16.3) 21(15.7) 12(17.6)
CLiF 161(79.7) 104(77.6) 57(83.8) 1.076° 0.300
WS UHELIR [1(%)]
AU/ B 5 A 41(20.3) 30(22.4) 11(16.2)
T ke 107(53) 55(41) 52(76.5) 22.725%  <0.001
JEAEHL[n(%)]
AFf 95(47) 79(59) 16(23.5)
ThE 13(6.4) 8(6) 5(7.4) 0.143° 0.705
A ME (%))
el E 189(93.6) 126(94) 63(92.6)
<10 0007T 107 (53.0) 82(76.6) 25(23.4) 10.806° 0.001
TN A A [1(%)]
>10 0007G 95(47.0) 52(54.7) 43(45.3)
o 125(61.9) 84(62.7) 41(60.3) 0.458° 0.759
1M S [1(%)] 1Ff 66(32.7) 42(31.3) 24(35.3)
>2 11(5.4) 8(6.0) 3(4.4)




540 HRFF2#H7, 2026, 41(7)  journal.gzzoc.org.cn

; {RISTG B -REXT T - 2 .
i 4 = Gl
IiH 4325 JETEN R (=134) 3R (n=68) Giit P
<121 H 114(56.4) 76(56.7) 38(55.9) 0.124° 0.940
TR [n(%)] 12~361H 36(17.8) 23(17.2) 13(19.1)
>36H 52(25.8) 35(26.1) 17(25.0)
JREEEIEIR  134(66.34) 97(72.4) 37(27.6) 1.263%  0.261
T ICHRZEA [1n(%)]
F YR o ) ] 68(33.66) 44(64.7) 24(35.3)
Jc 144(71.3) 104(77.6) 40(58.8) 7.780° 0.005
MBI [n(%)]
H 58(28.7) 30(22.4) 28(41.2)
ALY Bl 45(22.2) 38(28.4) 7(10.3) 17.833*  <0.001
PREF A5 [1(%)] EREGELUSE T 50(24.8) 39(29.1) 11(16.2)
e HH A S St 107(53.0) 57(42.5) 50(73.5)
<3F 106(52.5) 73(54.5) 33(48.5) 0.640° 0.424
FZFIZ[n(%)]
>3 96(47.5) 61(45.5) 35(51.5)
<3¥K 166(82.2) 121(90.3) 45(66.2) 17.922%  <0.001
FARUELn(%)]
>3k 36(17.8) 13(9.7) 23(33.8)
B IR IR R [P 0 (DY 42 1) ] 14.80(6.05) 14.00(5.00) 15.30(6.27) -1.538°  0.124
2 AR AR R [ 7 B (U 437 1)) 20.80(17.30) 23.00(18.55) 19.00(11.53) -1.729°  0.084
GSESS4[H i B (MU 437 1) | 29.00(7.00) 28.00(6.25) 32.00(9.00) -5.545°  <0.001
PSSSAF43[H A2 (MU 4z ) ] 68.00(13.75) 64.00(4.00) 73.50(8.00) -7.735°  <0.001

ABFFER I 30- 200 B K6 4 (F [ Carl Zeiss/A ] Humphrey [T BULEFT), 4% I8H-P-AYLEF/3013% , “FH{f 22 (Mean Deviation,
MD), A5 HEF SR 3 R EF B (MD>-6.0 dB) . AU BB (—12.0<MD<-6.0 dB) K B I HLEF i#46f (MD<~12.0 dB)..
—J A PR B 2 (General Self-Efficiency Scale, GSES); W&+t 2 ¥pi % (Perceived Social Support Scale, PSSS); 3%7)(2 {H,
*hzfH.

In this study, the 30-2 visual ffeld test (using the Humphrey I perimeter from Carl Zeiss, USA) was employed. According to the
H-P-A visual ffeld staging method, based on the Mean Deviation (MD), visual ffeld defects were classiffed into three stages: early
visual ffeld defects (MD > —6.0 dB), intermediate visual ffeld defects (-12.0 dB < MD < —6.0 dB), and advanced visual ffeld defects
(MD < -12.0 dB). TTe General Self-Efffcacy Scale (GSES) and the Perceived Social Support Scale (PSSS) were also utilized. Here,

* represents a binary value, and ® represents a Z-score.
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x3 BARBERBEBESEZER Logistic BIIFFHTLER (n=202)

Table 3 Results of multivariate logistic regression analysis on potential profiles of activation in glaucoma patients (n=202)

A B SE P OR(95%CI)
JEAE Hb =3 117 Bk 1.120 0.454 0.014 3.066 (1.260,7.463)
FHENF A WA =10 0007C % V) | 1.247 0.452 0.006 3.479 (1.435,8.434)
PsE I =F 1515 0.868 0.461 0.118 2.381 (0.965,5.887)
FAREKE=3K 1.426 0.530 0.007 4.161 (1.473,11.750)

B Gl 53 5310

HR A S 0.616 0.730 0.399 1.851 (0.443,7.735)
6 HA AL Bt 1.642 0.637 0.010 5.166 (1.481,18.016)
GSES 0.108 0.045 0.016 1.114 (1.021,1.216)
PSSS 0.140 0.032 <0.001 1.151 (1.081,1.226)

B: MIAREL; SE:hriiiR; OR:fE#t; CL 95%E(FIX[H]; GSES: —ht A IRakfemFR; PSSS: ittt ok,
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