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Abstract

e AIM:. To assess the association between the Dem, axial
length/corneal radius ratio ( AL/CR ratio), and the
refractive status of children aged 3 to 14, compare the
efficiency of Dem with AL/CR ratio in predicting myopia,
and to explore a more effective method for quantitatively
predicting the refractive state of children.

e METHODS: This cross - sectional study involved 519
children aged 3 to 14, including 519 eyes ( data from the
right eyes were used). All participants were out- patients
at the ophthalmic clinic of Xi’ an No.1 Hospital from
March 2021 to December 2022. The axial length (AL),
keratometry ( K ), Dem, and spherical equivalent
refraction ( SER) were recorded before ciliary paralysis,
and myopia was defined when the SER <-0.50 D.

e RESULTS: There was a positive correlation between
SER and Dem (r=0.88, P<0.01), and a negative
correlation between SER and the AL/CR ratio (r=-0.87,
P<0.01) in children aged 3-14. The optimal cutoff points
for the Dem and AL/CR ratio were 20.40 D, and 3.02,
respectively. Myopia could be diagnosed when the Dem
<?20.40 D or the AL/CR ratio =3.02. SER decreased by
0.57 D for every 1 D decrease in Dem and by 1.00 D for
every 0.06 increase in the AL/CR ratio. The area under the
ROC curve (AUC) for Dem (0.958) was significantly
greater than that for the AL/CR ratio (0.940).

e CONCLUSION: There is a positive correlation between
SER and Dem, and a negative correlation between SER
and the AL/CR ratio in children aged 3-14. Dem is more
efficient than the AL/CR ratio in myopia assessment. The
eye biometrics directly provide Dem values, which is
more convenient for calculating the dose - effect
relationship with SER, thus making it more efficient for
predicting SER in children.
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5 KE WTW JLLPEM () P>0.05) ;C AFH 5 LT 2
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AL/CR HAH 2.83x0.12 3.04x0.12 3.15£0.13 114.68 <0.01
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AL/CR HCAHA AN 2.91, 24 AL/CR H{H =2.91 i A] 34 i
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11.4% , FHEERISR E 6.28 , BHEEISA LR 0.16,, A 41AL/CR
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0.01) . Dem 5 22.22 D, 2 Dem=<22.22 D B} 0] AWK K
AL, REUE 100% , F55 5 96.4% , Z)535%0 0.96, Dem %
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IR LRR I 355 i i Gt FRINIINR o il T it
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%& 7 SER 5 Dem id] Pearson &% R R & =
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10.00 15.00 20.00 25.00 30.00 35.00 10.00 1500  20.00  25.00
Dem(D) Dem(D)

B2 HE{&EREESERS Dem Z&HEXREIESHT A BIKB.A4;C.B4;D.C 4,

FHERUSR B 9.65, FIPERISR EE R 0.15, A 41 Dem T W RIZ R W12 %55 58 83.9% .91.3% ,86.6% .
M REE BEE ERE R2E IRE2ESHN 8.7%.16.1% , FHIERIZR L 9.64 , FIEMRISR L R 17.63, C
100% .96.4% 87.9% .3.6% 0% , FHYEMRISK Ltk 277.78 B0 41 Dem BRI WL HY R BUE 452 HEME R2%K e
PEMRISR LM 0, B 2H Dem WHIEWLM R BUE S5 W 285 9H 75.0% 100% .79.0% 0% 25.0% , BHTEIR
1979



ERERZE 2024 F 128 £24% F12H
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

TCRRAR, BIHERISA LR 0.25,
2.4 Dem 5 AL/CR #iilll)LEiE# ) ROC HiZ&ko#r 3-14
% LB FUH T ALES, ROC i £ T i X (area under the
curve, AUC) Dem (0.958) > AL/CR (0.940), WL & 3A,
A WA T M BE, AUC HE %, Dem (0.982) > AL/CR
(0.973), WL &l 3B, B 41 i H| i ML B, AUC Lt %%, Dem
(0.949) >AL/CR(0.924) , ULIK 3C, C ZH AT AT, AUC
Fe %, Dem (0.920) >AL/CR(0.905) , WLI& 3D,
3itie

SERIT LR R B AR Lk, R A L3 2
P A RN Je i T LA 30 IR ) 7 4 T A 2 [
P, B RSN L2 6 B i A A0 T AT AR 2 IR LR
T R B0t AN R AT % B SR HOAS [m] B AR JULRR 95 7 5K
2019 A L 7 B R UL RR 55 56 O I 2 4 I 25 & Rt
PR LR BRI T R BURRIR UM 50O, KT 12
% JLE R 0.5% 5 )7 FEnE - M R WUBR B 400, 6-12 %
JLE R 1% ABHEERBER NUREL O, /N T 6 5 LR
FH 19 BT FE it B PR LRR IS 35 ' (L IR PR AL JRR 955 36 5 FE A
B, JU IR PTG i DR LRI 365, i L IR s B 2
I T YR TE SRS RIS RRLE 2-3 wk, o5 25 A (] AT BE
PR SRR, A A 0 0 5 2AT RASs L
HE AR DT80/ D Bl G AN 20 B 8 B R LIRR S 36 5
HlER ., FEAMDILEE RS TR 205, K30
AL/CR A] LSRN L # YR A H 0 AL/CR 75 i
TS X FZ R E 2 TAERE L4, Ao 8%
KT HNBEEFAR # A A N R E IR A =
BT A BN TR J5 R (4 S 6 R AR Y
LT Dem S [ M AR ER JE YIRS . Tao 55 HFFTIA N
RER WURRSE R S 25 IR Bk AE ) S 800 W] B 22 Ak (Bl A i 5%
AR UG ACD 341 i Dem J&45 IR BRAE 95

A1.0r , — Hh 2% oK V5
AL/CRE fi
/ Dem
0.8/ ZH
i 0.6
= .4}
0.2f
0‘0 1 1 1
0.0 0.2 04 06 0.8 1.0
15 5 P
C1o0 i £ K U5
AL/CREL {8
y Dem
0.8f BHL
N 0.6h
B g4}
0.2F

00 1 1 1 1 1
0.0 02 04 06 08 1.0
145 5 B

BER B VEFRIZE R Dem T F000 AR ER JE YEIR A5 1T i o 42
T B SR GIRAS . A 5T 35 1 BEAR WURR S iy 1517 IR BR
VS EBAE R A RS 50 L E TR A ]
IR, ABFFEBRXT A2 AL AL/CR 5 SER H4H
KAEFEAT T 20440, 7R Xt Dem 5 SER B AH Sk #E4T T BF
5%, Dem BIHEAE T AL K {8 FOIRAE R | §T bR E
25 L T R Bk A ) S50, TR BRJE YR St AL K HRER
B AL R P g | IR IE 3 Dem 5 SER AR &1 Y
WS, S5 Il HE B30 R N HR 19 Ji O 77, ¢ 4l 8 3 AL B
AL/CRIFAY JLEE JE YIRS T RE T A A ¢

AW R 3-14 % LT R K 59.0% , i = T
SRR 250 X RN M X 7 - 14 % L E R G R 0
56.33% , ] B -5 3T 4 52 3 96 95 B HE 5 52 ) X R i B
HNIE S0 O AT BE S AT LR E T2 E Wki2 i L
AKX, ARG R R 3-14 % )L EREAEIR K AL %
Wikh R ACD BN LT 32§ /N (SER Hh g #1171 AL
FEEGE A R, 5 R4 R — 7, H A 4R C
AR 5 KRZIRERAE Y ST BRI KK R, e
ALCAREARR/INE R,

A5 KB SER 5 AL/CR S 2&PE AR, 5 LI
FEER—F O Zhang & XL HLIX 3-6 % L3
PRI GT A B AL Bt A7 I 498 4177 38 K, T A Sl 26 (K {H))
E#TRE, A AL/CR 7] LIVE R 3-6 % L& Fil il it
MEITE bR, Guo &YX 3-6 % 22 i JL 2 BF 58 &k M
AL/CREEHEHN 1, SER SEX998/N 0.62 D, Mu 25" %} 8-18
% LG & B AL/CR #0520 3.035, AL/CR AE38 i
0.1 2417 ,SER F348/) 0.667 D, SABFFLEE . 3-14 %
JL#E AL/CR 58 3.02, AL/CR L {E &1 0.06,SER
B/ 1D, e —E, Mu S5 JR%E AL A AL/CR i
JECRE A SRS T T X B, 2 P AL/ CR B PR Llifdi ] AL

B 1.0r i £ 5 958
AL/CRLEH
Dem
0.8f BEL
2 0.6
F o4
0.2
00 1 1 1
0.0 02 04 06 08 1.0
145 53 )%
D 1.0 ih 2k Sk U
AL/CRLEAH
[ Dem
0.8f BEY
i 0.6F
#
B g4l
0.2f
0.0

0.0 02 04 06 08 1.0
145 5

E 3 Dem 5 AL/CR Pl JLEIEMAE) ROC M4 A B4A;B.A 4H;C.B4;D.C 4,

1980



Int Eye Sci, Vol.24, No.12 Dec. 2024 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

TR TR0 T A R, A RIFTE S AR 0 22 51, ] AL i dsk
] AR BER TR GRS B AL AL/CR Z84b A TA], Hol
SALEAAANE]

AW A Dem Sz 1) #E I i 6 R 2 DAAE TE A K
Dem 5EYCRE R MY, M A gk L&, 45 R &
I Dem 5 SER MY ZE % IEAH O, Dem #%434 20.40 D, 4
Dem <20.40 D B A] F K7 A 35 ML, Dem B9k/N 1 D, SER ¥
/N0.57 D, ROC BHZk ot & BLHUHE 7535 A Dem fET
AL/CR, A BFFE 478 Dem JH T 58 2 191 40 2 75 3 10 B
RATEE . WERCCFERE , Y & W SER B ,3-14 % L
T Dem FFEAL 1 D, SER FE{K25 0.6 D, 1l AL/CR &30
0.06,SER 3938 /N 1 D, 7T W, Dem B fH T4, IRERAE
Y AU AE T4 AE AL/CR, T 5 T 3154, MR #B 4
A 0 SO e 7 B ) 18 A T AR Dem , PRI LA
Dem SR FUHE & I A0 R0 T AL/CR, HoE & Fitilll SER
FmAESE

AT AR 7341, 440 SER 5 Dem ¥y 241 1E
HH¥,3-5 % JL#E AL/CR . Dem £ 4 K 2.91.22.22 D,
AL/CRAEHE /N 0.04, SER /N 1 D, Dem 43 /N 1 D, SER
/N 0.68 D, 6-10 % JL# AL/CR Dem #5435 4 3.03
20.33 D,AL/CR %310 0.05, SER /)N 1.00 D, Dem 18
/N1 D,SER J8/N0.58 D, 11-14 # JL# AL/CR Dem 5
4359k 3.09,18.30 D, AL/CR % 84 /i1 0.06, SER ¥ />
1.00 D,Dem %3/ 1 D, SER Jd/N 0.58 D, AS[] 4 % 41
Dem AL/CR U] A0 A # 8 AS [A], HLBE AR 3 3 K B — 1
A7 Dem Fl AL/CR 7S Akl S JiE 56 BE A9 A5 Ak sk /), 7T UL
BEAE 4 1 K AR Bk A AE I S B IR BN, A K A BT
g, ROC Hh 4 43 Mr & BH T0I0 2 75 30 0 s 1k 7 4% 41
Dem ¥ T AL/CR, 58 3-14 % L # F A2 5 L9 Dem
BRI T AL/CR,

A5 LB Dem FHF 101 AL AE B 08 F AL/CR,
Dem J& SRK/T AT 4, SRK/T AR H =T
rn R EE RO R A IZ AW & IR ERAE Y S
AL K (DL R0 b A B 55 R Sl R L i —Fp A ik,
A BN T AR R AN S EZ Rk AEY SHL,
FH T 5000 Je 5 B 2 15 AL A i — 2P Y

ZE PR, Dem % AL/CR 5 P 10030 00 vl o v
AR kA= il e (SO fl MR BR |, A TR o LBz A, B
Dem BUH 7] 9 B (0 AL/CR AN AE#E B4R 4L
Dem TG L2 AR T )5, M EERBOC R ORF e L il
W 'ERE KN Dem B fHE, Dem &8/ 1 D,6-14 % )L
HAAK 0.6 D SRR R, 3-5 Z ILEA R 0.7 D
B2 BR AR AL . it Dem 76 JL 3 PEFT B LBR B 566
T PR TN SER KN, 25 A BR A7 AT DI RE K
Jili 95 ' 45 R S e P A 3 1 BEIR WURRIR 360 77 =X, I mT $2
FIFF AT AR B T REAF 7 ) 8L, A5 ) T 7 AN s R oG
AP TS S G K TAE, A5 R Z AL HEAS 5 85
AN JCHOE A 4R C 4R T SRK/T A0, B4R 3-14
EDIN- A NIV R I S8 i ma g (T =ES 21 A E NG = %S
AT N TR A i — 2B 5T
S 3k
[1] Mutti DO, Mitchell GL, Jones LA, et al. Axial growth and changes
in lenticular and corneal power during emmetropization in infants. Invest

Ophthalmol Vis Sci, 2005,46(9) :3074-3080.

[2] Fledelius HC, Christensen AC. Reappraisal of the human ocular
growth curve in fetal life, infancy, and early childhood. Br J Ophthalmol,
1996,80(10) :918-921.

[3] Zhang Y, Su M, Liang LL, et al. The guiding significance of ocular
biometry in evaluating the refractive status of preschool children.
Ophthalmic Res, 2023,66(1) :1213-1221.

[4] Inagaki Y. The rapid change of corneal curvature in the neonatal
period and infancy. Arch Ophthalmol, 1986,104(7) :1026-1027.

[5] Zhang ZR, Mu JY, Wei J, et al. Correlation between refractive
errors and ocular biometric parameters in children and adolescents: a
systematic review and meta — analysis. BMC Ophthalmol, 2023, 23
(1):472.

[6] He XG, Zou HD, Lu LN, et al. Axial length/corneal radius ratio:
association with refractive state and role on myopia detection combined
with visual acuity in Chinese schoolchildren. PLoS One, 2015, 10
(2) :e0111766.

[7] Wang MH, Li DF, Fan Z, et al. Accuracy of intraocular lens power
calculation formulas in patients with multifocal intraocular lens
implantation with optic capture in Berger space for pediatric cataract. J
Pediatr Ophthalmol Strabismus, 2023,60(2) :139-146.

[8] Lin L, Fang JY, Sun WJ, et al. Accuracy of newer generation
intraocular lens power calculation formulas in pediatric cataract patients.
Graefes Arch Clin Exp Ophthalmol, 2023,261(4) :1019-1027.

[9] Chang PJ, Lin L, Li ZL, et al. Accuracy of 8 intraocular lens power
calculation formulas in pediatric cataract patients. Graefes Arch Clin Exp
Ophthalmol, 2020,258(5) :1123-1131.

[ 10] Teshigawara T, Meguro A, Mizuki N. Influence of pupil dilation on
the barrett universal II (new generation) , haigis (4th generation) , and
SRK/T ( 3rd generation ) intraocular lens calculation formulas: a
retrospective study. BMC Ophthalmol, 2020,20( 1) :299.

[11] AR B IRBE 2 RS /N LIR B2 4. DL EBER L
IR0 B 22 4 P24 6 R 6H (2019 4F ). hAEIRFLZR AR, 2019, 55
(1):7-12.

[12] Tao YL, Li MH, Tan J, et al. Effects of atropine and tropicamide
on ocular biological parameters in children: a prospective observational
study. BMC Ophthalmol, 2023,23(1) :96.

[13] Tao YL, Cheng XK, Ouyang C, et al. Changes in ocular biological
parameters after cycloplegia based on dioptre, age and sex. Sci Rep),
2022,12(1) :22470.

[14] SR, 3, MEUR, 48 RMNIBIX 7~ 14 2 L2 LR o
SRR A B HAH DGR 2 404, shARIRB R, 2016,52(7) :514-519.
[15] Guo XX, Fu M, Ding XH, et al. Significant axial elongation with
minimal change in refraction in 3— to 6—year—old Chinese preschoolers:
the Shenzhen kindergarten eye study. Ophthalmology, 2017,124(12) .
1826-1838.

[16] Zhen Y, Chang H, Huang HK, et al. The accuracy of using
vergence formula to screen myopia in children: a cross—sectional study.
Front Med, 2023,10.1233080.

[17] Mu JY, Zhang ZR, Wu XX, et al. Refraction and ocular biometric
parameters in 3 —to 6 — year —old preschool children; a large — scale
population—based study in Chengdu, China. BMC Ophthalmol, 2024 ,24
(1):207.

[ 18] Mu JF, Zeng D, Fan JJ, et al. The accuracy of the axial length and
axial length/corneal radius ratio for myopia assessment among Chinese
children. Front Pediatr, 2022,10.859944.

[19] Zhang Y, Su M, Liu H, et al. Development of refractive
parameters in 3— to 6—year—old children and its application in myopia
prediction and intervention guidance. Comput Math Methods Med, 2021,
2021:3656831.

1981



