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Abstract

e AIM. To investigate the epidemiological status of
refractive state among school - age children of 5 to 12
years in Chengguan district of Lanzhou city, and to
analyze the correlation with axial length (AL), horizontal
and vertical corneal refractive power (K1, K2), anterior
chamber depth (ACD) and corneal diameter (W-W).

¢ METHODS: The value of AL, K1, K2, ACD and W-W of
813 school-age children (1626 eyes) aged 8.46+2.30 years
old (5 - 12 years) were measured by IOL - Master,
refractive error was measured by computer refractor. The
eyes were divided into 5 groups according to different
mean spherical equivalent ( SE) diopter: high myopia,
moderate myopia, low myopia, emmetropia and
hyperopia. The correlation between diopter and different
refractive parameters of different ages and different
diopter groups were analyzed respectively, the SPSS 19.0
was used for the statistical analysis.

¢ RESULTS: There were statistically significant difference
(P<0.05) in uncorrected visual acuity and refractive state
among the different groups of 5- 12 years school - age
children, the prevalence of myopia tended to increase
with the age. There were statistically significant difference
in AL and ACD among the different age groups ( P<0.05),
AL and ACD increased with the age. There were

statistically significant difference in AL among three
myopic groups ( P< 0. 05). There were statistically
significant difference in ACD between low myopia and
moderate myopia, low myopia and high myopia ( P<
0.05). There were statistically significant difference in
corneal refractive power and corneal diameter between
low myopia and high myopia, moderate myopia and high
myopia ( P<0.05). SE was negatively correlated with AL
(r=-0.764, P<0.01) and ACD (r=-0.498, P<0.01), but
had week correlation with corneal refractive power or
corneal diameter.

¢ CONCLUSION: The increase of AL plays an important
role in the changes of refractive among school - age
children of 5-12 years, AL is the main morphological
variable related to myopia. Meanwhile, refractive
changes may be affected by corneal refractive power (K1,
K2), ACD and corneal diameter (W-W). 7-8 years old
can be regarded as the main phase from emmetropization
to myopization of school-age children.
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B T2 MHIOC 5 ~ 12 % 220 L8 ORS00
BITRATIR 2= BOR, 43 B AR 4 % (axial length, AL) 7K,
FH A R (K1, K2) | A7 5 % B (anterior chamber
depth, ACD) &ﬁﬂ%ﬁh: ( corneal diameter, W-W {H) %% JH
BB CREZ R KR,

%k G 2E A T AE Y L (I0L-Master, Zeiss ) 3815
A4 LEE 813 A 1626 HRAY AL, K1,K2,ACD, W-W {H, 4F
1.5 ~12(°F-1 8.46+2.30) % , ZHL K %56 ( Topeon ) 5 r
A MR AR S5 OR B8 B 80(SE ) Bl 73 hy e BE A0 v AL
TREEE AL IE AL MG 5 40, R SPSS 19. 0 G it 2# 5k i
S HTARTRIAE S AN [R) i 6 B 4 2 8] 4% AR W0 2 2 B0 A ¢
Ko

HER.(1)5 ~12 ZAEFERH . BIRM S (uncorrected
visual acuity, UCVA) HA B i 25 554 (P<0.05) , B SR 2
HATH 822 514 (P<0.05) , WAL LA BE A AR 8 AN T B T
(2) RRAEIE AL Z 18] . AL Fl ACD Bl 4E I AW K, 4541
Z YA G it 24 0E X (P<0.05) ; AR JE % B 4 22 7] AL
TE e BE P R SIS S MR R 4 e i 7 L(P<0.05)
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ACD FEARJE 5 BT A R AR 5 g B A AL 2 (R 4
P2 X (P<0.05) ,K1,K2, W-W {8 76K )5 5w B
2 e B 5w B AL 2 (R SRt # 08 L (P<0.05)
(3) LS AL 27 (r=-0.764,P<0.01) , JE ¢ E
5 ACD 21X (r=-0.498,P<0.01) , i tE 5 K1,K2
Ko AL MM,

LR MTTIOEX 5 ~ 12 B 2E LB kA &P, AL 1
B G R B R AR B R AR bR e 5 ~
12 5 A8 LB R 5 2 R4y, [RIET, K1, K2, ACD, W -
W AELGE e G BE Y e s A 52, 7 ~ 8 ETWJJJ =433
JLEE MIE Ak 1] 3 AL & e 1) 2B B

KR A LT A A AR I A T IR A 5 R il
KB AR T R B 5 AR B AR

DOI:10.3980/j. issn. 1672-5123.2013. 11.40

SIR T, RISk, ka2 22 0T 5 ~ 12 % 208 L JE eIk
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FOE A TR S A R A 45 R R 3R 2 A I R
RE AR LR fELEARK R B, E R

— AN R A ) TE Ak R AL kR R S
Bt 2 R Wi & AL A O AE A, I 4 R e
TR S8, o JE D& BRI Rk A
KR EE I, PRI AL, FRATLLS ~12 B2
W& L2 R AF 5 X 42, R G 2# A AR &) (T0L -
Master, Zeiss ) #E17 i YESH0A: Wil 12, FRTAS [ 45 i B )
ANFJEIEE SHEES B R,
1 XM R
1.1 3§, BRHCE M R 2R 5 R B HR B o0 e 2% M 717 3k
KX A ILFE /N 5 ~ 12 % 2 L #1735 2 363 813
AN 1626 R HH 5 449 A (55.2% ), 20364 N (44.8% ),
ARy .5 ~ 1244 8.46+2.30) &, SRBUT AL, S HERR
BT AR SE R I I BE e R ORIRSE AR 2
I MR S R TFA
1.2 ik RF B BRAr o X SO0 ) 246 2 2 A XU AR HR
W1, WD) 4 2 W E Sk e A 0 A2 R A ER G 56 ' Y
(Topcon) #EAT HLAK 3 , T 3 ¥k, BCFE34ME il % S R 3%
BRHE . C FRFAHEMH, SE FERERIRGEEE (SE=S+1/2C) ,
K H 10L-Master il 18 5 Jif S50 IR B (axial length |
AL) BRI 5 U 7K P T A R 3R (K1, K2) , &R
FEM 3 YR A I 42 (corneal diameter, W-W {H) , BRI 1
W BOE YA ; f B 242 CR=1000(n,—-n, ) /K(K H-
BRI 22 n, R A R R D HE 5 1. 3375 0, WA R
JEFEE1.0000) , 4R J5 1A AL '?ﬁlﬂi‘éﬂﬂz#ﬁ‘:tt(AI/CR)
FIE R ME . 2 18 2008 AR5 7 MCHR BF2 ) #RE AY 2 W bR
HES T SE : < -0. 50D IR I : SE : ~0. 50 ~ —3.00D; 1
FEVTAL . SE: -3.00 ~ —6. 00D ; = VL1 . SE; < -6.00D; 1F
L. SE:-0.50 ~ +0. 50D ;i : SE ; = +0. 50D ; 1 JIE Hh LA
AN F B (D) o o B # i « AR U A EAT A
A T ARG 220 K25 1 B IR AR Hh O ife PR I Ui 41
B, A TS 5 A TR, G — R Ty vk B bR o
PSEE/ATRE S|

GEit2E oM R G F SPSS 19. 0 #F 17 £ 4 43
M A RIAF IS 2 2 18] 45 T S B T RO REAS ¢ K556, L) P<
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o 05 MA G243 S, A R A O B 18] 4% i e = 50t
FEA ZE )7 220 W1 (ANOVA) | Ji 6 5 & i S8R T
Pearson 2R PR AT ,ﬂ‘ﬁ*ﬁ%%ﬁ ,3‘JFFFJ EAMulEE ¥
19 1L 54 S E R By [l
2 &R
2.1 —fRIEMR ASURBE ST A B L N AT IROCIX 5 ~ 12
% 2Eit JL#E AL 813 A 1626 R, #HR % 77 (uncorrected
visual acuity, UCVA) F-YJ{H 4 0. 78 0. 38, Fifi & 4F- % 1 385
K, UCVA b F— B2k #2, N5 % B (1 ¥4
0.79+0.24, EFE 9 ZHTHY 0.89+0.43 , FF FFEE 12 ¥
B Y2 1E 0. 60+0. 47,
2.2 BARE  FIrAWITA G, IEMAE 449 HR(27.6% ) i
E 417 BR(25.6% ) , T # 760 HR (46.8% ) , Hrp R B 3T
M 542 IR (33.3% ), P EEME 177 IR (11.0% ) , =
FEVTAE 41 R (2.5% ), TEJEYEAIE S T 5 A B 22
B . 5 ~12 228 JLTE B & AR I 1 36 K, JE Btk
Bt—EHATFIHEZM Y, 5 5 FRAHFELTE 194
A 169 HE (87.1% ) I MLAR , B4 1 HR(0.5% ) I
IR ,7 B AR A8 L EE 214 BR Y IERRAR |5 09 bl ok,
RS HR(53.7% ) , BL BT AR T2 57 HR (26.6% ),
Tz A0 AR 5 2 42 BR (19.6% ) , 78 12 B AR 2404 L
208 HR, 1 AL AR A & 20 BR (9. 6% ), 1E AL HR & 20 HR
(9.6% ) , MU ALAR U F 7% 168 HR (80.8% ), 5 % .7 ¥
J 12 % TSRS A LR UL 1
2.3INFAERBEERAESEHNSM ML 1 AT L, AL Al
ACD Bl A 0% 18 R i B4, R [RIAF i3 8] AL AT ACD A 2
EM#ER(P<0.05) K1, K2, K Ml W-W HIX B EHEZER
(P>0.05), Hi,7 % K& 8 Z I AL 5 H A4 % 21 AH
F A B S (P<0.05) , K1, K2, K 5 HAh4F i
A L EA W2 22 5% (P>0.05) , AL/CR 5 HAAE
WA He e B B 2 5 (P<0.05)
2QAREARAXRENEREASHHNNEER ST A
AR YIRS, AL, K1, K2, K, ACD, W-W R JH
NZE T Z 504 (ANOVA) P [HE %mﬂw Al AR 5 h
FEVTAAL L AL 5 ACD 2253 B B & G2 X
(P<0.05) ,KI,K2,K,W-W HILGK i = X (P>0.05);
B 5 B R4 e A b AL, ACD, K2, K 2% 3 B A 48
2 X (P<0.05) K1 Fl W-W ﬁtb@%%ﬁ?%mb
0.05) ;M ES L WA L, AL, K2, K, W-W {52
S EA S E X (P<0.05),K1 K& ACD T4t &
X(P>0.05),
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1 FAEAFRASEXLSHNEE x+s
AR n(iR) Gl AL(mm) K1(D) K2(D) K (D) ACD(mm) W-W(mm) SE
5% 194 0.79£0.24 22.38+0.75 42.64+1.44 43.95+1.53 43.30+1.45 3.2920.23 12.11+0.45 1.32+0.81
6 % 226 0.87+0.19 22.61+0.71 42.53x1.38 43.77+1.63 43.15+1.47 3.3320.22 12.10£0.36 0.13+1.18
7% 214 0.89+0.23 22.74+1.0 42.70£1.25 43.83+1.44 43.27+1.31 3.4220.27 12.11+0.37 0.01+1.46
8 & 192 0.87+0.31 23.10x1.17 42.39+1.34 43.69+1.80 43.05+1.52 3.49+0.23 12.06+0.35 -0.38x1.53
9% 212 0.89+0.43 23.47+0.93 42.66+1.45 43.89+1.81 43.28+1.53 3.50+0.24 12.05+0.30 -0.86x1.55
10 % 180 0.83%0.39 23.75+0.98 42.74x1.33 43.84+1.39 43.30+1.31 3.60+0.26 12.09+0.37 -1.38+2.18
11 % 200 0.74+0.54 24.36+1.09 42.36+1.46 43.55+1.58 42.96x1.48 3.7320.26 12.18+0.33 -2.32+2.39
12 % 208  0.60+0.47 24.64+1.35 42.48+1.15 43.53+1.36 43.01x1.22 3.71+0.28 12.1520.27 -2.66+2.69
*2 AEABXEAZENEEXSHHONER xxs
205 n(HR) My AL(mm) K1 K2 K ACD(mm) W-W(mm) SE
T A 41 0.20+0.08 25.90+0.71 42.89+0.69 44.51+1.02 43.70+0.80 3.91+0.42 12.10+0.26 —6.87+0.61
R RE S AL ZH 177 0.35£0.24 25.1620.95 42.59+1.30 43.75+1.42 43.17+1.31 3.7520.21 12.1620.36 —4.30+0. 86
(NESUEE] 542 0.73+0.39 23.74£0.90 42.59+1.25 43.68x1.66 43.13x1.39 3.60+0.26 12.13+0.33 -1.5920.73
IEMAH 449  1.03+0.29 22.96+0.88 42.39+1.39 43.52+1.46 42.95+1.39 3.43+0.24 12.16+0.35 0.05+0.28
TEAZH 417 0.84£0.28 22.3220.77 42.66+1.52 44.05+1.65 43.36+1.54 3.3220.23 12.09+0.40 1.56%1.29

#®3 AEEMEARESEEXSHILE PELR

2057 AL K1 K2 K ACD W-W

fREE A vs TPREIT LA 0. 000 0.790 0.124 0.327 0.000 0.182

e T = g e 0.000 0.111 0.002 0.012 0.000 0.069

HREE AL s 5 BE LA 0. 000 0.159 0.018 0.047 0.624 0.021

x4 BARSEEEXRSHEMHEXES T

] SE vs AL SE »s K1 SE vs K2 SE vs ACD SE vs W-W

r P r P r P r P r P

R A —0.243 >0.05  0.309 <0.01 -0.285 <0.05 -0.564 <0.01  0.048 >0.05

o B S A2 —-0.426 <0.01  0.052 >0.05 -0.019 >0.05 -0.147 <0.05  0.003 >0.05

(RS2 -0.438 <0.01 -0.137 <0.01 -0.072 >0.05 -0.199 <0.01 -0.014 >0.05

T4 -0.238 <0.01  0.036 >0.05  0.099 <0.05 -0.116 <0.01  0.065 >0.05

e -0.352 <0.01 -0.228 <0.01 -0.148 <0.01  0.034 >0.05  0.081 >0.05

Bt -0.764 <0.01 -0.064 <0.01 -0.018 >0.05 -0.498 <0.01 -0.041 >0.05

25 BARSEREASHNSH HhF4 Pl WA D
LR AL 2 ACD 5 SE #4545 LA A M (P<
0.01) ,W-W {H 5 SE JoAHKYE(P>0.05) , {HA[H 4 5
B4 6 S80S SE A M AFE 22 5, S gL,
K1 J K2 5 SE ¥JFEAEAREEAH % (0. 20< 171<0.39) , ik
FEE A K1 5 SE fFTERARAIAH M (171 =0.137<
0.20) , IEMH K H BRI, Kl )& K2 5 SE JotH et
(P>0.05) .
2.6 EZ&MOHAF ] Ll SE NMHEAE,AL,K1,K2,ACD &
W-W {EAE R A AL 1, & 2ot 3 5 87, #5145 H A 5 B
SE Bl R AWML ILLER I . SE=61.416-1.714x
AL-0.543xK1-0. 136xK2+0. 651 xACD+0. 381 xW-W _
31T

J R A Bl A IR BR 0 A K & B AE AR WAL, I H A
FNFAAERHY] EOCIRES i I WA AL R IR, AR
TR BN ,S B A F I LB SR N +1. 32+
0.81D,6 44 4H J9+0. 13+1. 18D, 7 Z4ER4 M +0.01 =
1.46D,8 HAEMH J-0.38+1. 53D, & 12 & AR 4H 2554
BRI N -2.66+2. 69D, NEE R AT LIE Y, L S5 ~7 %
B A FIm AR A, 8 ~ 12 5 85 S i MRS, I HLUH 6 Bl
AERR TN . MBI 78 25 1 45 ) PN R G A 25 2R e

B, R A B e O B YA A s 30 HL, 3X WT B -5 A o ) 13 e
FUGEATHURE BT — 2 K &, JLEE IR A8 5 1 3258, K
B LA REIR LRSS R, A R DU A5 v iff 1% Jee D' B 5,
{E R 28 LR IR 0 T, I YRR I R SR i 56
Y. Chan %5755 v L A7 4 1530 36 Y6 A 1 e 56l
LA, 45 5 R S G EE > +2. 00D B, 258 R 1. 42D, Ji ot
BEATF+0.12 ~0.2D B, 248K 0. 61D, i V6 BE <0 B, 2%
fH}0.06D, FrLL X FULIRBFRR A RAK S L8 ~ 12 B E )t
JE 25 T2 RS /N5 ~ T % 52 RIS K, i 6 BE i
AL, (AR PR [ Py Ah 22 1003 A 25 SR AR AT A

R AFIE S5 R R ,5 ~ 12 % 24 )L 1626 HRH it
i 25.6% ,EM Y 27.6% , T AL 5 46. 8% T AT AR 2
220 JLEE YA IE i EE A, AR A LR S E
AR 6 ~ 12 % 21 I AL AR FE O R 48.18% ' ,45.29% 7
FLECHEA FAE—3%, 45 S R B I K 27 2 DA,
T AL HR ) HE A5 78 20 8 B, I FL 38 B9 i R 4 R, Xt i
BT HE 7 ~ 12 % B B A2 w8 0 A i — o B2 4 il
VALK T B AH 24 B E AR B
AL R0 JE G A IE ) F 2R RS N AR 3 %
A AR A1 3 Z LS IR 218 K, 215,16 5 KB
FEE T ROIR SR 24mm " HKBFSE S ~ 12 B 2Ei8 )L
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AL 8 23,371, 28mm , A [FE4ERY 2 6], A 5 % 1)
22.38+0. 75mm 4 & 12 S i} 24. 64 +1. 35mm, AL Fifi4F %
MR, AEJECE 26 AL b BA 552 S0, HObE
5 AL Z o] B A 5 A O M, B 25 30 W0 % BE 09 I, AL
MK,

(s S RS P IR BR T AL, MR 26 5
— BRI X G S A R A SE R AN TFY
I B AN FE LSS, o] B 2h o Jm R 5 A il R JE A %
PRSI GO SEE R AR RIS A BT R R
R #f S 23R AL AR B 22 A OC, IR Bk ) B TE MLAL &
BT IR AR PR AR S AR R R R R
FEIE ARG 3 2 v 15 0 AR el A8 /N 9 Bt R 25 5
DI FRIERLAL ™ BRI R W8S & B4R 22 3 400 6 2 R il
HAR A [ B AT R ) A B il 238 AR S A 0 e 44
B B 1 S AZ S0 fuft %) R BRATL A M 2 P AR 45 25 iR R R 2
SEIAR A B £, B R B B S e S0 A e R
AL 5 AL/CR>3 B, 25 1 PR [ 0 40 HR 5 Ak i T 4
B, 1626 BRAY AL/CR {54 2.99+0. 15, AL/CR {5
JE G RE 2 8] S 5mAH M (r=—0. 842, P=0.000) , A [a] G
FEAGZ ), AL/CR HEA B EMES, IEM4 AL/CR
B} 2.92+0.09 IR EE T ZH AL/CR {54 3.03+0. 08, i
FEIEMA AL/CR {H &3k 3.35+0. 07, X —%k 48 5 ik [
P M S FT P B 50 A — 2 T LTS ATL/CR B 7E 3
oA R e TE AR A ) A R R R AR bR, AE
ANFAEW AL Bl AR A3 K AL/CR AWK ,7 ~8 %
A& AL/CR FUAE T 3 I HLg it I A9 4E %

FE— AR B B, ACD Fifi 5 4 7 114 185 Jonn i AS W Jin ¢

FAEWIAR Bk & 7 52 A, 1 B o s B e R —

IR, IEH AN H i R R 2.5 ~ 3mm ™, IR AF
FEEREIR,5 ~12 Z2#)LEH JE ACD 2 3.50+0. 29mm, Fifi
FHAFW R, b ge ACD AW, AS [ JiE Y6 41 2 18]
B T LR B B I, v g ACD W AE AN AINIR . I YA
ReE LB EE WK, & B TR A IOL-Master 1 & ACD
Fﬁﬁ‘ﬁ@.?ﬁ/ﬁﬁﬁ%ﬂﬁﬂﬂﬁ}%gm22] o B4 10L-Master A7l
3 ACD HZ I IE)G , 5 A AR BT i 5 2 A7 — 5L
PEP BRI R TR Y6 41 2 ) v g ACD A BUE AT
2SS R R LA 9 JE SR EE S rh gt ACD &P EE AR G
P, R AR A IE A G A 2 ) S e
ACD FHICHERRAR

IOL—Master 48 W -W {& 45 5 k. Orbscan—11 A &E
AR, 4 0.32 ~0.45mm % R BFIE 45 R F I 5 ~
12 22508 )LE W-W SFE{E S 12, 13+0. 35mm, A [F] 4F %
Z I8 W-W HLS 45 AR E G412 (/] W-W {E
WA TG 27 3 L, AR M il W OEEE S W-W {H
ToAHE

28 TR, 22 NI OC X 5 ~ 12 B4 JLE R A
A AT AR O B A e R G R AL, HR 3 K 3 3
TR SR BRI ) 2
43, FA IS R 2RO 5 | ke ) JeE et S AR 28 LB R T E
RN, TE S B A — & A OCH: ACD 5 E 6
SR, W-W {85 JE % B T B B AH O, A ff ik
—tgE, AR AR, AT 7 ~ 8 ZHT 22 )L
TEARAK ) 3 A B AR Y R B
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