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Abstract

¢ AIM: To analyze the risk factors for pre-myopia among
school-aged children, develop a nomogram model based
on these factors, and explore the efficacy of plano
defocus lenses on myopia prevention and control.

e METHODS: A prospective randomized controlled clinical
trial.  School - aged children physical
examinations in the hospital between July 2024 and

receiving

January 2025 were enrolled. All subjects were divided into
the experimental group (children with pre-myopia) and
the control group ( children with normal refraction)
according to the results of cycloplegic refraction and axial
length measurement. Clinical data of the two groups were
collected. Logistic regression analysis was adopted to
identify the risk factors for pre - myopia, and a
corresponding nomogram model was constructed. The
children in the experimental group were further assigned
to Group A ( standard behavioral intervention + plano
defocus lenses) and Group B ( standard behavioral
intervention alone ) via the random number method.
Ocular biological parameters and refractive indices before
and after intervention were compared between groups.

e RESULTS. A total of 236 school - aged children were
enrolled in this study, including 80 children in the
experimental group (40 cases in group A and 40 cases in
group B) and 156 children in the control group. The age of
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children in the experimental group was 8.88+1.11 y, with
27 males and 53 females. The age of children in the control
group was 8.92+1.05 y, with 91 males and 65 females.
Group A had an average age of 8.79+1.22 y (14 males and
26 females), and group B had an average age of 8.91=
1.07 y (13 males and 27 females). Multivariate Logistic
regression analysis revealed that parental myopia history,
pencil-grip posture and duration of electronic device use
were risk factors for pre - myopia among school - aged
children (all P<0.05) ; daily outdoor activity duration and
daily sleep duration were protective factors (all P<0.05).
The nomogram model yielded an AUC of 0.970 (95% CI.
0.951-0.990) , with a sensitivity of 0.900 and specificity of
0.942. The calibration curve indicated nearly perfect linear
calibration and good fitting performance. Decision curve
analysis demonstrated high clinical applicability. SHAP
summary plots showed that daily outdoor activity duration
was the most critical factor affecting the onset of pre -
myopia in school - aged children. After intervention with
plano defocus spectacles, the axial length elongation in
group A was significantly lower than that in group B ( P<
0.05). Choroidal thickness and cycloplegic spherical
refraction were significantly higher, and uncorrected
distance visual acuity (LogMAR) was significantly lower
in group A compared with group B (all P<0.05).

e CONCLUSION: Parental myopia history, pencil - grip
posture, and duration of electronic device use are risk
factors for pre- myopia in school - aged children, while
daily outdoor activity duration and daily sleep duration are
protective factors. The nomogram constructed based on
the above factors exhibits favorable predictive accuracy
and can be applied for early screening of high - risk
children. Plano defocus spectacles can slow axial length
progression, stabilize refractive status, and exert positive
effects on myopia prevention in school-aged children with
pre-myopia.

« KEYWORDS: pre-myopia; school-aged children; plano
defocus lens; nomogram; myopia prevention and control
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0.942 ; 1 i il 26 100 A KA, R SR il 26 7 fe PR 38 2k v, 42
L3 P T AR SRy A )L A R BRI P A, FLEE A
TNAER &, SHAP BZ5 /R4 H P AME sh i K& 5%
M e it LB 30 30 2 ) e S B R 2R ) EL S R oAy
A E BRI T SR R0F5 T A0 0 0 22 B, LR ] AL S
FOGR, FUHAR IR A2 S ARORE  Z2 2 1 BE R 3 TR A
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*3 WHILETHAEEERTLBER xES

FEAR A #H(n=40) B ZH(n=40) ¢ P
AL(mm)

TTiH 23.04£0.23 23.06+0.22 0.397 0.692

THiE 23.15+0.24° 23.35+0.23" 3.805 <0.001
AL K& (mm) 0.110.34 0.29+0.28 2.570 0.012
Jok 4% e JEE B ()

T-HET 263.88+20.79 262.40+22.72 0.304 0.762

THiE 277.73+15.65° 258.03+18.15° 5.199 <0.001
K1/K2(D)

T 42.93+0.35 42.90+0.38 0.367 0.714

THiE 43.17+0.38 43.13+0.45 0.430 0.669
IR WURRIE 5 BR % KL (D)

T-HiH 0.65+0.15 0.66+0.17 0.279 0.781

THiE 0.75+0.21° 0.67+0.14 2.005 0.048
HEBLEEEL(D)

T 0.72+0.12 0.71x0.11 0.389 0.699

THiE 0.74+0.10 0.75+0.11 0.425 0.672
PRARIE A ) (LogMAR)

T H T 0.046+0.012 0.049+0.013 1.073 0.287

THE -0.004+0.015° 0.119+0.034" 20.933 <0.001

TF A GUR FHARHEST R+ Tt B i T 5 B 4R HIRREA T4 T3, P<0.05 ws T HHIT

BRI B s Ut AL A R IR i R % 1
YRR LB G R B GBI E R C R 35 . ARfsE 5 1/E
A P T ) 288 D 1 3R O X L AT L, = A e e St
PRSI 25 57 ACREHE I P AME AN L LT AT
RREGEHER 2ZRETARFRMEHIREEAARX —
5 LB R MG P 2R IESE 7 K MR AR A AR I 2% i BE 1
FFE AR RIS A A I BN [ 3 B 25 2R X 4y, HLBE AR
WSE R 2o BT, A 55 BT i 1 41 4% TR RS A, 22 AUC
W2 Jesk M2k K SHAP 3 MriiF Se i B [X 23 B 014
JE S PRSZ AR 5, 7 A8 0 AME sh o 0 s R &R
LR S e AR Z Bt ik i AL T H . PR
1%L PRUERE H P A R sh =20, 78 R A RO6R
PRI, [ st B A 42 i Eb 7= i A 8 IEAS IR 2%
B PRUE T R MEAR , T2 2R A By 4 SR m | DAAR U B2 AP 4L i
A e A AU

ARIFFREESIE R, A 41 AL K F 02K T B 41,
ok 2% S TR WK RTLRR I J BR A P 00 5 8 T B 4, RRAR
PEARFT (LogMAR) (KT B 41, $87R-F- B8 45 55 ] 45 %508 il
L HTI L AL 55 354K oo MR JIC Jk 265 AL i | & &
ik 4 PR JSE B, W 4 BR A TR it A, R 0% JeE Y bR S 3 L
WA Fa g JLEMRIR L S K, b HE R R Sl
FEBT O R TC RO A X S 2 AT G2 T RS i R
FE T AL e [ )5 AR AR AL 7, [ A ol o i Y B8 A o
W AE Wl R S 0 9 D BB ZE L A 8K P AR A A, A 2% T
SRS REE IR . B84 IR FH L B A it B R
T BLAG & AL IS B EC i T, LD J&] 340 B A 75 R 1) AL AR
PR P DL 285 4 S oA A s AL S 4 4
FRHRBRIE W & & 1528 HAA B A2 A% vl 46 5 400 W I 1E 4
M55 RS B AR 5 R A I R 4, 42 a2 fok 245 JEE 1,

RO, DAL IR I G BB I, PR bk 4 F 200 i o5 7R ik & |
IPRACE B A, Bl 1k 2 225 4 3 T AR 1 5 /) i 42 T
ks REEJRE HE 200 o AELAS B 5 Sy B v 0 BBURE | B AR RS ff
/N HHRAT R S A AR B R SR R B W . | ) A7 7E B2 i ey
HLBES A 1 o 3] 75 45 28R 1 AN W, Jim 2 mT T ek
At FE BB 5 O % WL T B e AT ST

LR LTI SRR S AR B BT A
AP 2% L B 3T L AT B A I I 3R, 4 H P AT Sl
KB H RN IR LR N 3R 2 T BRI R A i 51
LR BINAER R B . Pt AR S e R G IR
LT S0~ 1 L2 ) MR 08 A AR A, IR 30 e A 30 2 4 AR
A AL B8 o R PR 2% B RUIA BR 1, SLRLPO
HR DX PE GRS R AR ARG AL 7, mT ] AL S
W HEZR JE DI A

) 35 i SRS B AR SO AE R 2 R

& STk A B AL IR SO L S B o, WO RS IR S IR 2ie
SCHH B PR OB 2 1 4 R B SCHk G 3, dls e i, BTl
PR R BT Al R e R Y SUAR
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