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[ Abstract] Objective To investigate whether spectacle lens wear affects the exophthalmometry values
(EVs) on myopia and explore the risk factors for EVs in myopia. = Methods A cross-sectional study was
conducted. A total of 935 university freshmen (935 eyes) who received eye examinations were enrolled from
September to December 2019. Anterior segments were examined by slit lamp microscopy. EVs were measured with a
Hertel exophthalmometer. Non-cycloplegia auto-refraction, lensometer test, visual acuity test and subjective refraction
were performed on all subjects. Ocular biometric parameters including axial length (AL) and average corneal radius
(CR) were obtained by Lenstar 900. A 1: 1 propensity score matching (PSM) was performed between the spectacle
group and the non-spectacle group to compare the differences in EVs and visual acuity. Linear regression was used to
analyze the effect of different factors on the EVs in all myopic students. This study adhered to the Declaration of
Helsinki. The study protocol was approved by the Ethics Committee of Tianjin Medical University Eye Hospital (No.
2021KY-16). Written informed consent was obtained from each subject. =~ Results The mean EVs of students was

(14.03+1.87) mm. There were significant differences in the distribution of myopia severity between the spectacle



e St EG IR B 2L Ak 2025 4F 6 H 5 43 4555 6 ] Chin ] Exp Ophthalmol , June 2025, Vol. 43 ,No. 6

group and non-spectacle group before matching (X* =345. 800, P<0.001) ,and after PSM , the baseline characteristics
of the two groups were well balanced with good comparability. After PSM , there was no significant difference in EVs
between the spectacle group and non-spectacle group ([ 13.93+1.87 Jmm wvs. [ 13.66+1.85 ] mm;t=1.140,P =
0.25) ,and the spectacle group had better visual acuity of 1.0(0.8,1.0) than 0.4(0.2,0.8) in non-spectacle
group,with a statistically significant difference (Z=-8.450,P<0.001). Multivariate linear regression showed that
EVs increased by 0.06 mm for every 1 D increase in spherical equivalent towards myopia (8=-0.06,95% CI:
-0.11--0.01,P=0.03) ,and EVs increased by 0. 17 mm for every 1 mm increase in AL (=0.17,95%CI.0. 06~

- 543 -

0.28,P<0.01). Average CR did not influence EVs significantly (8=0.07,95% CI;.-0.10-0.24,P=0.43).

Conclusions

Wearing spectacles may not affect the EVs and not wearing spectacle may affect visual acuity in myopic

patients. The higher the degree of myopia,the longer the AL, the higher the EVs may be.
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Figure 1 Flow chart of subjects enrollment
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Microsoft Excel 2019, i 4 it %
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27.0 e it pk (£ = IBM 24
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PSM) I Tl IR 2= i far . LA
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x1 PSMAIEMABBEASENBRAZTAEERFMEILR
Table 1 Comparison of the basic characteristics of myopic university students between

spectacle group and non-spectacle group before PSM

P50 R I L _ | AL (%) ]

A PRI (g gy RO T wwER BEGH
U R 699/699 286/413 18.3+0.7 90(12.9)  369(52.8) 240(34.3)
JE AN B R 2 173/173 70/103 18.4+0.8 142(82.1) 31(17.9) 0(0.0)

X*/i i 0.012 -1.454 345. 800

P1H 0.91 0.15 <0. 001

T Cac X2 K3 ;b 20 ST REAS ¢ A3 )  PSM A 1 75 43 VL T

Note: (a: X” test;b:Independent samples t-test) PSM:propensity score matching
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(B=-0.05,95%CI; -0. 14 ~
0.03,P=0.23; EVs=16.37 -
0.05xCR,R*=0.002) (F 4),

#*2 PSMBEMABEASENERTEAZIXEERNGFMEILER
Table 2 Comparison of the basic characteristics of myopic university students
between spectacle group and non-spectacle group after PSM

a5 oy AR R IR 1 FE TR LR V140 o B

Gdem® Cen)' g EER SRR kR R AR RS L SE [l
T 120/120 62/58 18.3+0.9 89(74.2)  31(25.8) - AT M AR 1 D,EVs 34
T A i 120/120 67/53 18.5+0. 8 89(74.2)  31(25.8) - fin 0.06 mm; R #h & ¢ K
X/ 0.419 ~1.475 <0. 001 1 mm,EVs 31 0. 17 mm(SE:
P i 0.52 0. 14 1.00 B=-0.06,95% CI: -0. 11~

-0.01,P=0.03;AL:8=0.17,
95%CI.0.06~0.28,P<0.01) ,
¥y CR 4 EVs 6B 5 5
(B = 0.07, 95%CI. 0. 10~
0.24,P=0.43)(%5).

Wes (o X2 B8 b ST BEAS o K06 )  PSM AR 1 45 4 VG IR ; —« R 55 J8F 30T 00 441 4 356 TR MR %, 9 1A 5 It
[GEIR-€i

Note: (a; X* test; b; Independent samples i-test)  PSM; propensity score matching; —; students with high

myopia all wore glasses,so no data was matched

2.3 AN S EREEH EVs Fm L) AL
Ve, i AN B 2 S R B 4] EVs He A2
SRR (1=1.140,P=0.25) . L EHE AT

3 itig
AT KB AL JA E BOHE 2R R B T BE A 2 52 T

MO FEAAEEN, 2R AT FE X (1=
-8.450,P<0.001) (% 3) .

#x3 PSMRIEHRABIBEHSENEREA EVs FIZM A LR
Table 3 Comparison of EVs and distance visual
acuity between spectacle group and
non-spectacle group after PSM

£8.51 B EVs(xas,mm)*  mRAMQ,,05)]"
T e AL 120 13.93x1. 87 1.0(0.8,1.0)
LR 8 41 120 13.66+1. 85 0.4(0.2,0.8)
/74 1. 140 -8.450

Pl 0.25 <0.01

e (a: S AEAS 1 K 36 ;b: Mann-Whitney U #:55)  PSM {5 [ 15 43 VG
Note: (a:Independent samples i-test; b: Mann-Whitney U test) PSM:

propensity score matching; EVs:exophthalmometry values

2.4 JEHLE EVs BRI KR M
He PSM L JE Hif By A7 L 1 EVs 4108 AR 6 LA
SE AL M3y CR O H 22 {47 H.

EVs, 1 /S Bt 8 0 85 77 S $us ) W] 0 AR O PR
JE T, AL MK HRBR A S . Hertel 58 MR 1 JH
i PR 2B, IR PETT EVs M i 2l i 07,
A5 v 32 A R Sk 6 [ T AR B AT B R B T AFE
SOOI bR S G T A AR A IE Sk 57 R IR 37
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Table 4 Univariate linear regression analysis of factors influencing EVs

in myopia before PSM

95%CI.-0.11~-0.01,P=0.03; @& FHAE BH PeifEde  bRiEML R R B t{H P{H 95%ClI

EVs = 13.76 - 0.06 x SE, R* = SE 872 -0. 06 0.03 -0.07 -2.197 0.03 -0.11--0.01

0.006; AL: g = 0.15, 95% CI. AL 872 0.15 0. 06 0. 09 2.718 0.01 0.04-0. 26
¥y CR 872 -0.05 0.05 -0.04 -1.201 0.23 -0.14-0. 03

0.04 ~0.26, P = 0.015 EVs = 0oy 5 18 40 UE e EVs LR € A ; SE - % 2 PR B 1 ; AL - IRA K 12 R« i I 2 G 8 £
10.22+0. 15xAL,R*=0.008) ,3 X[
Note ;: PSM ; propensity score matching; EVs: exophthalmometry values; SE: spherical equivalent; AL: axial
A =] < hH By 5 Y
i’{[ CR Z: z EVs E/J W ﬂﬂ % length ; CR : corneal radius; CI; confidence interval
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x5 PSMuEE#lEE EVs IS ERL ML TS

Table 5 Multiple linear regression analysis of factors

influencing EVs in myopia before PSM

MREE)S, B e X b, 2 AR,
BEIA T e IR B S EHOAR Bk 5% 19
(2) BB LA, IR Bt A0

A2 FEAE B 1H PR fRER RSB 8 P1{a 95%CI Wi 45U MR A Y O B A A SRR AT
SE 872 -0.06 0.03 -0.07 -2.190 0. 03 -0.11--0. 01 RO 5 IR ER B K IR ER e,
AL 872 0.17 0. 06 0.10 2.947 <0.01 0. 06-0. 28 B A 2 R S S s IR Bk 2
4 CR 872 0.07 0.09 0.03 0.798 0. 43 -0.10-0.24 HSr b, Bk R IR e

TE - PSM {515 445 43 VE L ; EV's  HRBR S ; SE - S5 38 BRBE E 5 AL - IR IS B2 5 CR - A3 B2l 565 CT: B AR

X [f]

Note : PSM ; propensity score matching; EVs: exophthalmometry values; SE: spherical equivalent; AL: axial

length ; CR : corneal radius; CI:confidence interval
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