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Construction and verification of visual disability risk prediction model

in patients with diabetic retinopathy
DONG Xu —ting” , WANG Xiao — hu, XU Fang, GU Ting, CHEN Pin — ting
" AnHui College of Traditional Chinese Medicine, Wuhu, AnHui 241000, China
Abstract: Objective  To establish a model for predicting the risk of visual disability in patients with diabetic retinopathy and
verify it externally. Methods A total of 383 DR Patients who received ophthalmology treatment in a tertiary eye hospital in
Anhui Province from April to December 2022 were conveniently selected as the modeling group to construct a visual disability
risk prediction model and test the prediction effect. It was convenient to select 165 patients with diabetic retinopathy from
January 2023 to April 2023 in this hospital as the verification group for external verification. Results The incidence of visual
disability in the modeling group was 51.70% . Gender, living style, whether suffering from other chronic diseases, regular
revisit, DR Stage, number of diseased eyes, intraocular pressure value and family history of diabetes were the influencing
factors(P < 0.05). The final regression equation was as follows: Logit(P) = —8.825 +0.797 x sex — 0. 874 x residence
style + 1. 504 x whether you have other chronic diseases — 0. 871 x whether you have regular follow — up visits +0. 743 x DR
Stage + 1. 250 x number of diseased eyes + 0. 166 X intraocular pressure value + 0.920 x family history of diabetes. The
Hosmer — Lemeshow test of the modeling group showed that x > =12. 861, P =0. 117, area under ROC curve was 0. 838, 95%
CI(0.795, 0.882), sensitivity was 0.737, specificity was 0.809. The Hosmer — Lemeshow test of the verification group
showed that x> =15. 141, P =0. 056, area under ROC curve was 0. 785, 95% CI was 0. 704 — 0. 866, sensitivity was 0. 795,
specificity was 0. 727, accuracy was 75.76% . Conclusion The prediction effect of this model is good, and it can provide
reference for clinical evaluation of the risk of visual disability in diabetic retinopathy patients.
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Table 1 General information of survey objects and results of single factor analysis in the modeling group
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Table 3 Logistics regression analysis of visual disability risk in DR Patients

A7 g B1E FrifEiR Wald x 2{ff PE OR 11(95% CI)
HRO -8.825 1.358 42.251 <0.001 -
5 0.797 0.304 6. 856 0. 009 2.219(1.222 ~4.029)
JEAE T 0. 874 0. 429 4.163 0. 041 0.417(0. 180 ~0. 966)
JET BA HAE PR 1. 504 0. 358 17.670 <0.001 4.500(2.232 ~9.074)
EHENE L -0.871 0. 306 8. 119 0. 004 0.418(0.230 ~0.762)
DR 4311 0.743 0.133 31.198 <0.001 2.102(1.619 ~2.727)
R AS IR 1. 250 0.352 12.591 <0.001 3.492(1.750 ~6.966)
AR FEAE 0. 166 0. 045 13. 868 <0.001 1.181(1.082 ~1.289)
BE RIS B 0. 920 0.317 8.451 0. 004 2.510(1.350 ~4. 669)
o T 18 {5 SR S A L) SR g 79 {9, R
RigstigR —— L R
. ST 19, 150 22 9] TR TE B 34 (68 +57) /165, 1)
2R R
EEEHRMIER & i 75.76% |
RTEMRERE -
BESH, e me 10
8l ) -
B (mmHg) 7 " %6 20 25 30 34 3 43 48 53 —'J
EMINEFES (H) T e
o 1 2 3 4 5 6 7 8 9 10 M 08
AR R oot 001 005 01 020304050607 08 09 005 059 0da
BAH) T 06
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19
§
B 1 AR b A0 0 i 2 8 5 L B XU 91 42 1)
04 {
Fig.1 Visual disability risk in diabetic retinopathy patients [
|
|
10 ‘JJ_,_F—J—‘ 02
08 00
00 02 04 08 08 10
1-RRE
06
b B3 IR 2H 0 bR 1R o0 o 2 i o TR 3 A o XL TR 3R 133
5 BRI R B ERFE i 2
04 Fig.3  Subject operation characteristic curve of the predictive
model of risk factors for visual disability in diabetic
retinopathy patients in the validation group
02
00 3 3 it
00 02 04 06 08 10

1-FRE

B2 AR PR P 1 g 7 i A ) B XK PR 3R T
BERY ) 32 1 B R i 26

Fig.2  Subject operation characteristic curve of the predictive

model of risk factors for visual disability in diabetic

retinopathy patients in the modeling group

0. 866, fie KLV EAEHN 0. 522, REYUZ N 0. 795, 455+
JE 0.727, ULIE 3 AT AR T 5 < 68 i, 1R F

3.1 BERBRALMERE B ZEIKR AW
Hh SRR AR AT R e A R v T e R
SELRLH A I 523 44 DR OECE IR S Bk & R R
27.34% , il GBS AR R W 5% R A X G ok R F IS B k2
) DR JBE A ¢, % DR i, P E R B,
EEC R R R
3.2 MEE AR e B E TR AL A B A e e 5 R P
DR 3 R %A AR A 5E AR, &1 %5 DR 45 #8578
TR R T, AR I, MR 4 AR 2 K
YO UEL AL AR R () ROC i 6 F 1 AU L R U



IRAC TR B2 2% 2024 4F5E 51 545 2 ] Modern Preventive Medicine, 2024, Vol. 51, NO.2 + 333 .

FEFEEAE 0.737 & 0. 838 2 [a], 45 K1 Fi i 1 # %0
75.76% Ui BH AT LRG0 DR R A0 ) BR 1 &
A RS T PR 2= 477 N D3 3 e i A AR A DA TR0 A
WAL = N
3.3 BARAMBEREEZAAB AL LR R E
ST ARG R FRW Lot B R AR 8RB A
K, WFoE R B, otk DR BRFH W ELL i
T T B, X RS MR R A A A T SR AR
ST DR T T PR AN - S S R A G, i 4bh, Lotk 4t
BRI 25 PRI 25 F i 22 | IR v B R DA S A )
JI65 1 Sl 81 A2 4 5 D DR s A D) R A Y AR

AHFFEEE R FEH il £ R A T B3 9 1 AU
R, MhE DR OB AL T K, & & A A8, AN
E— LR DI RE , 53 A1, 1l R R = R g B
PF, FEGE SRR R, 51 & fbETE g5, i pe
DR % EitRE . UL, IR ES A 3N Tk
AT RESIAE N N B A, 8 5 I R Rl PR R 4
Tt iy R A S S RO S T R R A

AR GER R, A H AW M DR BE &
AL B T IR, B v o OB R O R A JILE |
I AP P 2 DR GEAL Ik ST fE B TR 2R E AR 18 00
B R A B AT A XU 1. 66 ~2.98 /51 DR
1) 2 S LI -5 400 T B %) 9 i s o7 7 A 1L A8 T o A
AR O, B A R — 25 R 12 P 4 B R
I ARAE SN A KB AR R N, AiE 7 DR 78 4
R, % T Fo HAb A8 P i DR B8 38 5 2 i kA T
i

AW R R, R E MR 2 DR B35 &M
FIERPE RS B . Xt DR R F SR, B/ ARAE— IR
1218 SRR R N E L B B SRR i, (H R
PRI AT b AN JE , B 7 OB 2t 1 4% () A i HE A2
LR R, IR e R, B Y 5E 3 H
HTEE PR B, R A e R g, I e JH S HR R, ket
f DR AL 5895

B R F8 3 7R A ZE AL A9 T R AT DR i S By
B, A 738 5 A3z 52 e, i y7 7 A3 s K
AR 97 S DA R AT Ak R 0 I A XU G ER B0 7 PN A 22
R T (H B & DR 2 09 i, R 77 2 BB PR s
PEBCBEAK i 34 A P IR - 2 1) A A 1 A2 31
FHIAIT T R EEALHE 2 W RO R R B 5
RINHT VEGF (I8 P9 Bz A= K 7 ) 33 5 DA S Bt 3 1A
YIBIAR GG FB . I, xR R DR RE
SRR BOR R REYT B, IR G2 FE it i

B LE R R, BUR A AZ 7 DR & AT
BRI 1R RIS B v o R AR PR 95 AR 7 83 45 & A Ry
60.97% , H. A& 3% Ft & B WA T S IR A0 ) B A AR
FUOT A AT IR R — b gk & T R R 1T 4
PEBG RME TS TR G IR, TS 22 . e W S, At
K, H AR R 225 DR A 5¢, HXUR DR #3

J R o I, X T DRORE T, 0 T H IR
T E WIS, REOUIR A ) R IE A ) IR DL KR
T AR R AT 17 A e T A A

AHIFELE R, R IR 9 DR 8 K AR )
BRI ) XU B 17 , 3 ] B -5 K S0 HR s 14 1 v SRR 1)
R R ARAN ZE T R 3R AT 6™ R IR R R A
MUBE{EL I A1 0 = 3% 6] s P A T R 5, 42 i R s
AT PRI 8358475 14 Bl B it , 3 2 i
Bi7 DR S8R o R 19 585 22 A I 3 A 10 A8 PR 7 Ot
R A7 S AR BRI 25 O A O T 2T B IR i
PR GUERAS DR S8 R 5i (s 8 B, s 783
{14 Bl T AT i o AR Dl v MR S 1) 25 A
MERHE— N,

AHIFEEE SRR, A B R R S 1) DR 8 %
HEAR S IBRE AR S e A R B B ARt
W5 DR A0 T R 1 B A TEATOG A A S i
Bl PRI BB DR AFHRBH 1 KU 85 o PRI i PR
AR GRS DR R, N R U B A
77 3 VB DA A i 0, it U o

4 N %

ARBIFE LR, 2Pk i | o A PR R E
W52 DR 3] SRR AE | MR AEL A3 B o
S DR BRFE UL FP A G R P 3%, st S A P 468 1
RE Al R = 4P LR PRI ) 5 v i J 2, S it
fel i ARG TR AW R Z A7 T, JH A
XFRALREH = HRBEE BE IR B2 19 DR 47,
PRI R R AR AUR A R, A
sl aa i SE S SEN PR HE & S L
Bt Z it REEAS R R B 5, IPEAG DR
N[ s ] A0 g B 4 A A DR it — 2B (0 A T A
",

FlERAER AT AEAT A £ 1%

&% 3k

[1]  Teo ZL, Tham YC, Yu M, et al. Global prevalence of diabetic
retinopathy and projection of burden through 2045 systematic
review and meta — analysis[ J]. Ophthalmology, 2021, 128 (11) .
1580 - 1591.

[2]  GBD 2019 Blindness and Vision Impairment Collaborators, Vision
Loss Expert Group of the Global Burden of Disease Study. Causes
of blindness and vision impairment in 2020 and trends over 30
years, and prevalence of avoidable blindness in relation to VISION
2020 the Right to Sight: an analysis for the Global Burden of
Disease Study[ J]. The Lancet. Global Health, 2021, 9(2) ; el44
—el60.

[3]  Assi L, Chamseddine F, Ibrahim P, et al. A global assessment of
eye health and quality of life; a systematic review of systematic
reviews[ J]. JAMA Ophthalmology, 2021, 139(5) : 526 - 541.

[4] EJY, Li TJ, Mcinally L, et al. Environmental and behavioural
interventions for reducing physical activity limitation and preventing
falls in older People with visual impairment[ J]. Cochrane Database
of Systematic Reviews ( Online) , 2020, 9(9) . CD009233.



- 334 -

PRACTR B =27 2024 AR5 51 #5852 ] Modern Preventive Medicine, 2024, Vol. 51, NO.2

(5]

Wang LH, Zhu ZT, Scheetz J, et al. Visual impairment and ten —
year mortality; the Liwan Eye Study [ J]. Eye ( London,
England) , 2021, 35(8): 2173 -2179.

AR B2 2 IR A2 S MR RS 7 20 3 DB DR 498 Do s 22 i PR
BYFAEE (2014 48) [T]. AR AL 4K ,2014,50 (11) :851 -
865.

Fundus pathology group of Ophthalmology Society of Chinese
Medical Association. Chinese clinical guidelines for diabetic
retinopathy (2014 )[J]. Chinese Journal of Ophthalmology, 2014 ,
50(11) : 851 —865.

B R AR AR A A s R NS 5
TR A EFRPEN IR A A K AT R [ ML R AR R R
#t,2008.

Office of the Second National Sample Survey of Persons with
Disabilities, Institute of Population Research, Peking University.
Data analysis of the Second China National Sample Survey on
Disability[ M]. Beijing: Huaxia Publishing House, 2008.

Van smeden M, Moons KG, De groot JA, et al. Sample size for
binary logistic prediction models: Beyond events per variable
criteria[ J |. Statistical Methods in Medical Research, 2019, 28
(8): 2455 -2474.

Lawton MP, Brody EM. Assessment of older People: self —
maintaining and instrumental activities of daily living [ J]. The
Gerontologist, 1969, 9(3): 179 - 186.

Zung WW. A rating instrument for anxiety disorders [ J ].
Psychosomatics, 1971, 12(6) : 371 —379.

Zung WW. A self — rating depression scale [ J].
General Psychiatry, 1965, 12 63 —70.

I EME  ZETE RN, A 2 TR RO SR AR S A D 0 0 T A
LRSI AT )] B Bl 42 a4, 2021,36 (1) 115 - 18,
22.

Gao XY, Li Y, Li XM, et al. Investigation on impairment of

Archives of

presenting visual acuity in type 2 diabetes and its related influencing
factors[ J ]. Endemic Diseases Bulletin( China) , 2021, 36(1) : 15
-18, 22.

Xu YF, Wang AH, Lin XL, et al. Global burden and gender
disparity of vision loss associated with diabetes retinopathy [ J].

Acta Ophthalmologica, 2021, 99(4) . 431 —440.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Li JL, Li XL, Lei MX, et al. A prediction model for worsening
diabetic retinopathy after panretinal photocoagulation [ J ].
Diabetology & Metabolic Syndrome, 2022, 14(1) . 124.

B ARTIEEE, B R, A5 PR 100 000 JE s B O A S AR AL
AT R E R [T]. hER ARk ,2021,16(3) :235 -237.
Huang GQ, Xu HW, Luo CF, et al. Analysis on influencing
factors of follow — up visits behavior of patients with diabetic
retinopathy after screening[ J]. Chinese Journal of Misdiagnostics,
2021, 16(3) : 235 -237.

SRIGELT AR, HKTE % Bt X 2 BB SR B 00 40
PRBCHFSE[ )], R B2 ,2022,48(9) :1071 - 1074,

Zhu XH, Cao J, Tian SQ, et al. Visual impairment status in
patients with type 2 diabetes mellitus in Enshi[ J]. South China
Journal of Preventive Medicine, 2022, 48(9) . 1071 - 1074.

AT ARG, MRBRAT. 19 A= P B 40 100 52053 72 1 3 B 1) )
ARG B AR LA PR B IR 4 XUBS R R [T]. [ BRI A A Ak,
2023,23(5) :808 —812.

Zu X, Dai GZ, Lin TZ. Risk factors associated with neovascular
glaucoma after vitrectomy for proliferative diabetic retinopathy[ J].
International Eye Science, 2023, 23(5) . 808 - 812.

SR AT RUE , ER TV . 18k i MR HS AR DT A0 0 15 ) B A B A
AU L] Je U E Y BE A TR, 2022,41(5) 1447 - 453.
Zhang JQ, Ren LD, Qian XQ. Changes of retinal function and
morphology of lamina cribrosa under chronic ocular hypertension
[J]. Beijing Biomedical Engineering, 2022, 41(5) ; 447 —453.
A0 3 . W i U O B3 78 AR T] 43I 3 40 5 i A FH g 5
HEAG ARG ERTFE [ D] b - g v 12 252K, 2022.

He JC. Distribution characteristics of syndrome elements in different
stages of diabetic retinopathy and the correlation between Yang
deficiency and glycolipid metabolism [ D ]. Changsha; Hunan
University of Traditional Chinese Medicine, 2022.

THIREPR. R 2 T b 8 MR iy I M S R R AR i A
[D]. R REPEF KA ,2022.

Ma XQ. Characteristics of fatty acid and amino acid metabolites in
patients with familial type 2 diabetes mellitus[ D]. Dalian: Dalian
Medical University, 2022.

5 #5 H H#A.2023-06-17

(L35 259 W)

[11]

[12]

[13]

[14]

BURER, TUHE , AE =, 55 JLIEE AR N e PR 3% Ak
BT T]. R R 2023 ,39(4) 357 - 361.

Wei CX, Wang YW, Bai QY, et al. Research progress on
influencing factors and health management of obesity in children
and adolescents[ J]. Chinese Journal of Health Education, 2023,
39(4): 357 -361.

Mcpherson AC, Keith R, Swift JA. Obesity prevention for children
with physical disabilities: a scoping review of physical activity and
nutrition interventions[ J]. Disability and Rehabilitation, 2014, 36
(19) . 1573 —1587.

(B E B ER, B . LB DEL IR ) 5B RS
HER[J]. RS T4 ,2022,43(8) 1268 — 1271.

Ren ZX, Cheng ZH, Wang PY. Research update on psychological
stress and eating behaviors in children and adolescents[ J]. Chinese
Journal of School Health, 2022, 43(8);: 1268 — 1271.
Yeomans MR, Ridley — Siegert T, Vi C, et al.

associated with sweet taste increase short — term eating and grab

Visual cues

attention in healthy volunteers[ J]. Physiology & Behavior, 2021,
241 113600.

[16]

[17]

[18]

Simon SL, Diniz Behn C, Laikin A, et al. Sleep & circadian
health are associated with mood & behavior in adolescents with
overweight/obesity[ J]. Behavioral Sleep Medicine, 2020, 18(4) .
550 -559.
IR ROEE R, A, A5 H T P AR LR AT S N R
TG0 SHNERIEAR B S [ T ] . AT B2 47,2023 ,50(4) :631 ~
637.
Jiang WQ, Shiguangduoji, Shi MQ, et al. The association between
visual behavior, sleep status, and depressive symptoms among high
school students inTongren City[ J]. Modern Preventive Medicine,
2023, 50(4): 631 -637.
Bodur M, BidarSN, Yardimei H. Effect of chronotype on diet and
sleep quality in healthy female students: night lark versus early bird
[J]. Nutrition & Food Science, 2021, 51(7): 1138 —1149.
Hanusch B, Sinningen K, Moreno L, et al. Relationship of sleep
duration, concentration, BMI and dietary behavior of European
adolescents - results from the HELENA - Study [ J]. Current
Developments in Nutrition, 2022, 6(Suppl 1) : 792.

I 5 H #A.2023-09-08



