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Abstract

Objective: To establish a myopia risk prediction model suitable for children and adolescents in
western Hunan, and to provide empirical evidence for regional early warning and secondary pre-
vention of myopia. Methods: A cross-sectional survey was conducted, involving 943 children and
adolescents aged 9 - 12 years in Xiangxi region. A health portrait information system covering six
dimensions including demographics, family history, lifestyle, eye usage habits, and environment
was established. Multivariate Logistic regression was used to screen myopia risk factors and build
a prediction model. Results: Being female (OR = 2.185, 95%CI = 1.491~3.203), being obese (OR =
2.090, 95%CI = 1.199~3.640), living in urban areas (OR = 1.921, 95%CI = 1.298~2.844), having one
parent with myopia (OR = 2.400, 95%CI = 1.547~3.724), and having both parents with myopia (OR
= 2.964, 95%CI = 1.533~5.731) were identified as risk factors for myopia development; while hav-
ing outdoor recess (OR = 0.531, 95%CI = 0.315~0.836), not using electronic devices before bedtime
(OR =0.592, 95%CI = 0.410~0.854), not viewing electronic screens in dim light (OR = 0.616, 95%CI
= 0.383~0.990), maintaining a reading and writing distance of about one foot (OR = 0.365, 95%CI =
0.232~0.574), and keeping a TV viewing distance of 3~5 times the screen diagonal (OR = 0.432,
95%CI = 0.269~0.693) were protective factors. The AUC of the model test set was 0.917, with an
accuracy rate of 81.48%. Conclusion: The Logistic regression model based on health portraits has a
good ability to distinguish and predict myopia risk in children and adolescents, which can support
regional early screening and precise intervention for myopia.
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Figure 1. Statistical analysis flowchart
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Table 1. Results of Chi-Square test analysis
1. FHRESHER

i} S L(%) N
& H HHK Mt Ve p
0.0 1.0
\ 0.0 384 (80.17) 159 (34.27) 543 (57.58)
A%
1.0 95 (19.83) 305(65.73) 400 (42.42) 203295  <0.01
it 479 464 943
0.0 72 (15.03) 28 (6.03) 100 (10.60)
PRAAR Y FiE
1.0 407 (84.97) 436 (93.97) 843 (89.40)  20.124 <0.01
it 479 464 943
0.0 123 (25.68) 98 (21.12) 221 (23.44)
e K sF I ‘je—»
KR AR %;%E 1.0 320 (66.81) 328 (70.69) 648 (68.72)
AR RS 2.743 0.254
3.0 36 (7.52) 38 (8.19) 74 (7.85)
Bt 479 464 943
‘ 0.0 326 (68.06) 164 (3534) 490 (51.96)
JE AT TR
1.0 153 (31.94) 300 (64.66) 453 (48.04)  101.048  <0.01
it 479 464 943
YRAEF FE L ER BT L T3 % 0.0 317 (66.18) 315 (67.89) 632 (67.02)
I, g 3 2l i e 1] 1.0 162 (33.82) 149 (32.11) 311 (32.98) 0311 0.577
Bt 479 464 943
FREL F 3 R 0.0 407 (84.97) 401 (86.42) 808 (85.68)
NEFEER 1.0 72 (15.03) 63 (13.58) 135 (14.32) 0.406 0.524
it 479 464 943
‘ 0.0 114 (23.80) 55 (11.85) 169 (17.92)
SBE—J7 IR
1.0 365 (76.20) 409 (88.15) 774 (82.08)  22.866 <0.01
it 479 464 943
o 0.0 143 (29.85) 16 (3.45) 159 (16.86)
SCREXU AL
1.0 336 (70.15) 448 (96.55) 784 (83.14)  117.231 <0.01
At 479 464 943
VTR B8 3Pk 0.0 416 (86.85) 403 (86.85) 819 (86.85)
EER 1.0 63 (13.15) 61 (13.15) 124 (13.15) 0.000 0.998
it 479 464 943

DOI: 10.12677/acm.2026.1672596 876 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672596

W &

gk
ik TR b T 0.0 280 (58.46) 72 (15.52) 352 (37.33)
JV/RR 1.0 199 (41.54)  392(84.48)  591(62.67) 185745  <0.01
Bt 479 464 943
At B 0.0 299 (62.42) 287 (61.85) 586 (62.14)
BT 1.0 180 (37.58) 177(38.15) 357 (37.86) 0.032 0.857
Bt 479 464 943
A 2 s (A 0.0 230 (48.02)  416(89.66) 646 (68.50)
S 1.0 249 (51.98) 48 (10.34) 297(31.50)  189.394  <0.05
Bt 479 464 943
VR A 0.0 201 (41.96)  418(90.09) 619 (65.64)
EEIPTN S 1.0 278 (58.04) 46 (9.91) 324 (3436) 242019  <0.01
Bt 479 464 943
R B3 R 5 0.0 243 (50.73) 296 (63.79) 539 (57.16)
BT 1.0 236 (49.27) 168 (3621) 404 (42.84) 16423 <0.01
Mt 479 464 943
T e 0.0 366 (76.41) 353 (76.08) 719 (76.25)
P AR 1.0 113 (23.59) 111(23.92)  224(23.75) 0.014 0.905
it 479 464 943
0.0 309 (64.51) 296 (63.79) 605 (64.16)
PRUZIR IS A 2B &
1.0 170 (35.49) 168 (36.21) 338 (35.84) 0.053 0.819
it 479 464 943
0.0 218 (45.51) 213(4591) 431 (45.71)
%ggﬁﬁfg 1.0 38 (7.93) 34 (7.33) 72 (7.64) . S0
2.0 223 (46.56) 217 (46.77) 440 (46.66)
Bt 479 464 943
PRANEAE R Bk T ZE I 0.0 243 (50.73) 375 (80.82) 618 (65.54)
AT 1.0 236 (49.27) 89 (19.18) 325 (34.46)  94.469 <0.05
Bt 479 464 943
RSB S TR 1 AT H 0.0 231 (48.23) 383 (82.54)  614(65.11)
oL MR T 1.0 248 (51.77) 81 (17.46) 329 (3489) 122190  <0.01
Bt 479 464 943
i LR 0.0 222 (4635)  413(89.01) 635 (67.34)
Jit 4 30~50 cm 1.0 257 (53.65) 51 (10.99) 308 (32.66)  195.040 <0.01
Bt 479 464 943
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R
BB B EEY 0.0 162 (33.82) 408 (87.93) 570 (60.45)
P Xt fiy 2 3~5 A% 1.0 317 (66.18) 56 (12.07) 373 (39.55)  288.633 <0.05
it 479 464 943
R e GRS R 0.0 187 (39.04) 364 (78.45) 551 (58.43)
A A 1.0 292 (60.96) 100 (21.55) 392 (41.57)  150.699 <0.05
Bt 479 464 943
IR TE T, IRA 1S 0.0 181 (37.79) 410 (88.36) 591 (62.67)
ENO i A S N4
33 1K) 1.0 298 (62.21) 54 (11.64) 352(37.33)  257.696  <0.01
it 479 464 943
IR B & 0.0 354 (73.90) 351 (75.65) 705 (74.76)
EiaR=ra) 1.0 125 (26.10) 113 (24.35) 238 (25.24) 0.379 0.538
Bt 479 464 943

%p < 0.05, **p < 0.01.

3.2. MM

NORUELT AL R AR ) Re e v, KRR b 22 R Gt 2 B U 15 DR O RFIEAN N L2
. R JT Z KR 7 (VIF) &S5 QTR R . FrA A B SRS B 3L 2 ) 1 i FHE(VIF > 5, F2
£ <02), W& 2 BAELEMISHE R, KV BLERA(AETEN 2 EILEVE RS, T2HMNE
4 Logistic [F]HAR A 7347 .

Table 2. Multicollinearity diagnostics for predictors

2. BEEHLMISHRER

T VIF {& 2% 2% (Tolerance)
PR 2 1.482 0.675
P HIRE R 1.113 0.898
JEAT H T 1.265 0.790
B J7 IR 1.180 0.847
SBERUTIE AR 1.576 0.635
T R BEARES ] < 8 /NS 1.756 0.570
FE SRR AR AR A 2.292 0.436
VRIS (35 B BT 2 4b 2.239 0.447
e S I N T SRR 1.068 0.936
A SRR B el i % 2.111 0.474
RIBIEASHESTAT WD & BT b 1.994 0.501
FHHR . FHLEE RS BE#E 30~50 cm 1.952 0.512
EREER, RS FA M KL — R(Z 33 JE2K) 2.026 0.494
A FALI PG BE B B RERT AR 3~5 i 2.274 0.440
ANSAEMENTE LN E BB BT 1.935 0.517
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PLEEAE R TS R A M BUE A IR A AR &, PARL L 15 T ORRIE A AR 34T 2 [ & Logistic 117
38T, W3k 3 Z & Logistic [FIH T, 45 ER, N L (OR=2.185,95%CI = 1.491~3.203) 1) /& A4 i
JHE(OR =2.090, 95%CI = 1.199~3.640), J&{EHJE T E(OR = 1.921, 95%CI = 1.298~2.844), X BE—T7 il
(OR =2.400, 95%CI = 1.547~3.724), X7 IEM(OR =2.964, 95%CI = 1.533~5.73 1) K45 K &
FIG R R 2, TR AR S B3E S0 BN 1 AR (OR = 0.531, 95%CI = 0.315~0.863), R 15 B A2 {3 ] 5,
F#AA(OR = 0.592, 95%CI = 0.410~0.854), KEBJGASTERIT N TFH HETFBE(OR = 0.616, 95%CI =
0.383~0.990), & 15 7}, BRI 25 AR I 85 K248 — (2 33 JEK) (OR =0.365, 95%CI = 0.232~0.574),
T HALI (W P B S ) 1 26 3~5 % (OR = 0.432, 95%CI = 0.269~0.693 )& T 41 & A= K AR 37 (R 2%

Table 3. Multivariate Logistic regression analysis

5 3. ZEE Logistic EYANHr

T FIHRE RdERZE z{  Waldy? pfi OR{H OR{H 95%CI

TR 2 0.782 0.195 4005 16.040 0.000 2.185 1.491~3.203

s L e 0.737 0283 2602  6.769  0.009 2.090 1.199~3.640

Jee A3 b 8 T 0.653 0200 3263  10.647 0.001 1.921 1.298~2.844

SR JT IR 0.875 0224 3906 15260 0.000 2.400 1.547~3.724

SBEX 7 AR 1.086 0336 3230  10.430 0.001 2964 1.533~5.731

B R BEARIN [A] < 8 /)N 0.393 0.220 1.786 3.190  0.074 1.481 0.962~2.280

FE 2R A R AR A 45 A —-0.056 0260 —0215 0.046 0.830 0.946 0.568~1.574

TR PRSI (A3 347 i A 2 4 —0.667 0249  -2.679  7.175 0.007 0.513 0.315~0.836

WG b B BT AN 2 050 L T e -0.525 0.187  —2.800  7.840  0.005 0.592 0.410~0.854

AR EEREN B Bl 7% 0.304 0.248 1.226 1.504 0220 1.356 0.833~2.206

REBEASEFRITHREL TEB TR —0.485 0242  —2.002  4.009 0.045 0.616 0.383~0.990

PG FHLEE 2 5E 54 30~50 cm -0.392 0249 -1573 2475 0.116 0.675 0.414~1.101
EHEFN, RESHBANERRLN

. -1.008 0231 -4355 18970 0.000 0.365 0.232~0.574
— R(Z) 33 JH2K)

F AL R BE BN R R 2R 3~5 % —0.840 0241  -3.482 12.123  0.000 0.432 0.269~0.693
ASTEFEME R TE PEEHE T~ —0.318 0228 -1.392 1939 0.164 0.728 0.465~1.138
ol -1.819 0.526  —3.456 11.944 0.001 0.162 0.058~0.455

#iE: AR = £FIEM, McFaddenR 77 =0.416, Cox&SnellR /7 =0.438, NagelkerkeR 77 = 0.584.

3.4. IR E % RS FURRE o403 B

KF ROC 28 Je i 28 T HAAUC) I B AUHE AL S JRIE ML X 43 68 77, LK 2 ROC k3%, AUC
TEERET 1, BRI BT . 45 EoR, JIZkEE AUC = 0.887, R4 AUC = 0917, ¥ii@ET 0.7 (1)
G Sl . LI E(REE + FrfE - DibSE, Wi 4 ZJT Logit FIATMIAERZRIC SR, e ik
FETRINIG FAE S 0.45, i FHE T IS REUEEA 82.15%. K5 FEN 79.86%.

BRMZ RSB XN E RS, GAS50E R, XL 81.481%, ZEAFEHIER 81.482%,
256 AR 2 81.481%, Fl-score = 0.815, SIHFRFRIIATH GRS, W3 5 ZJC Logit [RIHBAYC S 5K
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Figure 2. Table of ROC curve analysis
2. ROC BT
Table 4. Summary of predictive accuracy of binary Logit regression
%2 4. 7T Logit BIAFCIEMELC 2K
e . .
0 X T HE A 2 TR 1 %
. 0 381 98 79.54% 20.46%
HSE
1 91 373 80.39% 19.61%
/s 79.96% 20.04%
Table 5. Binary Logit regression modle summary
5% 5. ZJC Logit BYIRELC 2%k
4Bk ZH 4 SHH
e BRCEATIMBR + R EAIBR + /K E 0-1 mig +
AL FR ”
SR L Helf— S
PSR EL ) 0.8
2 X HE AT
S A EE Ibfgs
EMML L2
wE R 2=
B RIEA IR EL 100
B S S H 0.001
TR 81.481%
NN K (455 81.482%
R PT AL UR N
BREEGEE 81.481%
F1-score 0.815
4. g

AWFFRET WX 9~12 ¥ LT/ ADFEIT BT A S, 256 BRR Rk, a5 2N
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G B S AN B T e PR 5 5 THD R e

(1) ISR B R R AR AL 534

AT AT Logistic BT, AN 2o, ABERE. Bt st OB —J7 KA bk
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PR N L B I fE R R R, X SRR 17 N E R AT Meta 7047, BFEME5
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B, XMATAERE SRR T AR B RORIE S IR E T, A L3 RO AR 5 R 7 K
TERINGE o 0 AR 78 A Dt A0 e L i PR RIE 78 R I e e R 5 P 2 TR AN 2 ¥ 22 57 8] 9]

JE P50 AL R ISR A TE A 2101, AR PR 28 5 3500 0 g 5 ERT T 5 e T v R £ T 5 e
S EIMAE, AT SRR 5 KA KK T (IGF-1. IGE-2)KIAKFTH e, s — R5E, SEE
YRS LR (ECM)IkD, B2 5 BRI S SR AR 3 K R AR IR 1] IR LB P A iE sh s S5 s 3h &
B REFMT IEHEARE)LE, AR T BRI ERVER , Rt — 5 inm 7 i 26 25 A IR X RAU,
TERLRERE - DIz dh - IEFE B IR 2 - 27 (RSB IE R . FE BAE R Rt 7 PR BT 5 AR L R 7.3%,
BEAE T m g N 12], DR TE T W45 h 7R B AR BN AR R ) LA N T T AR

JE A b T ) LB e R R AR R N . IR KK, IR RS LE RS s ) B
K, BEASIPE, MEBIEFEBURE SR A 2 E S T 2MJLE. 52X T IR 1) LE s R
WHH I BRSNS B E] o SCRE— 7 AR REXUT IR MR R A S R R fE R R R, X 5%k
AT FL4s A — 5.

(2) IEARBTERI A ZRAT AR R R RSB R X

AW FEAR G AT AR R 25 380 2 FH IR AT 4 2 (0 T eSO R A, 2R R A 2 ) L 7 A AR R AN PR T
(A% o VR B OR SEL B 7E 7 A1 36 B B B ORA R 2R, AL 7T e -5 00 D0 JIE P s — o 22 XL Jr ) e 0328 )
A IR A K R AR TR I3]0 R0 R IR A ST RIS S, A0 5 M L Bl o iy AN o 7%
Fo ATERBEHEE T WA B IR SRR EMN SIS AR . XERIE JLEFDFR
MR AL PAZEE TR ARG (141 FHESH “WinPoNGsh” o “PEwlEFr=smamE” . 0
IEHR SR S HRARE S 2R e, HAERNZ, ERAEMIRGR A EEEAT T PR IR H 5
ERTER, XS5 TEE (BTSRRI T ) LE T D E a2 b FT- it ST
FEN HBE S 1 AAS (IR PR At 1 25 A SR A R 3 I 1,16 R5[15]45 MR, X AT RES 1 25 A7
TESRAIAL FEAAE . ST BEAS R« BAEBCATI M), AN 58 S A I A RO RS AL PR, Xt /2 AR
For RN ELRE " SR T ARG N ) FE R A

Q) HERMNHAME. RBRESRKEE

KRWFFAIEN Logistic FIATMERILES T FIRARNIE. S aRIUAZ ORRIE, AT B m R I PR St
FAPE G ASE AR W f . BRI REPRAEEAR(AUC > 0.9, #EFIZE > 80%) &M, %M A RGR 7 Hi
V11X DY 28 75 4 2 2 AR Hp R A i AU AN o XN SERE ALY « e 7 R4t T OCEE R R S i
W ZAE RS T HIF R AL IR A APP o, FITE2EAH AR B K B A R (B R, X i 2 e 1 v
AR R T, s e Tl R 506 5 I, A i b s i ) R AR5 R e
B

R, AR FABARTE— 2 BRI . 5, WU S R T R SO R R M DY ZE SR,
DIPERFE 535, 504N ER HAD RS B, FoAh XN TERS F5 8. K, AR TR O R R S 22 A
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