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Abstract

Objective: By investigating the prevalence of myopia and hyperopia among school aged children
aged 7~12 years in Beichen District, Tianjin, the occurrence and development of the prevalence of
myopia were studied, and early and correct myopia prevention and control guidance and treat-
ment was given. Method: In the cross-sectional school-based study of random cluster sampling,
32,408 schoolchildren aged 7~12 from 38 schools in Beichen District, Tianjin in 2020 were col-
lected as the research objects. 7478 students were not included in the group due to various rea-
sons such as the failure of some school districts to carry out screening as scheduled during the
epidemic, and finally 24,930 students were included in the group. There was no statistical differ-
ence in age and gender. 12,362 boys and 12,568 girls were included in the group. The diopter was
measured automatically in the dark room environment. The children were grouped according to
age, and the comparison between male and female myopic patients was conducted by chi square
test. Results: The prevalence of myopia and high myopia among children aged 7~12 years in Bei-
chen District of Tianjin was 34.94% and 0.44%, respectively; The prevalence of myopia was dif-
ferent in different ages (3% = 3467.8631, P < 0.001), and the prevalence of myopia in male and fe-
male students was statistically different (32 = 14.7406, P = 0.0001). The detection rate of hyper-
opia in school aged 7~12 years old children was 23.72%. The detection rate of pre myopia was
41.34%, Among them, the detection rate of hyperopia was 35.69%, 22.78% and 12.99% in stu-
dents aged 7~8, 9~10 and 11~12 years, and the detection rate of pre myopia was 50.51%, 44.19%
and 29.36% in students aged 7~8, 9~10 and 11~12 years. The detection rate of hyperopia in dif-
ferent ages was different (32 = 1166.3713, P < 0.001). The detection rate of hyperopia in boys and
girls was statistically different (2 = 27.6043, P < 0.001). Conclusion: The prevalence of myopia,
high myopia, hyperopia and pre myopia among school aged children aged 7~12 years in Beichen
District, Tianjin City was 34.94%, 0.44% and 23.72% and 41.34% respectively. The refractive sta-
tus drifted towards myopia with age, and the hyperopia reserve gradually declined. Myopia has
become a social problem that needs to be solved urgently today.
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2, 2SN 50%, 10 12 BT, 2o 5N 10% [1] [2] [3]. S iEfiidit 5 — &R 5™ 5 R &6
FHRRET ARSI AN A ¢, X EEFHRNE ] e S BOA W R R 713 2k [4] [5]. 7~12 2% L NINIEEN %= S B
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X, AT 2020 FEREFETALR X 24,930 4 7~12 & )LE AT IR I S 06 SRS EE, AR
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2. WEE5H*
21, W&,

KA RS EE 0 715, IEBOREET LR X 38 BT 1~6 fF4% 7~12 & %+4% JL3E 32,408 L TER /N4
RGNS G, DRI TR L2 X A R G SR AT 07 2 46 % P R IR 3880 7478 A4 R B N, f )i N4 24,930
4(76.93%), N 2EEH 4 12,362 44, Lok 12,568 44 . 7~8 % 4 8061 44, 9~10 % 4= 8633 44, 11~12
B 8236 440 AN PERINBCEAIS AT 06 A0 ATE AR L S L R A N U AR 0 A 0 E
BRI &R, SmdmxkaE&smn.
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2.3.3. HIBEN
BUMEARG, MBI EBENGR, RIS 0, ARAE SR WA e 1%
2.4. Gt

B RE IS U A BRI R AT, AT B R A ER e A e A 2, 81 sas R, ARAEAZE
BUBTERE L 2 Af B S AR R 1) 5 R AT R AN HER VR AR & . SR A SAS9.4 AT e it 70 A, i T3 ROREE N
AL BHART A IES AT, FI AR E CRCE BT 0T, EEBORFEIVES . S0 ) 2 A
WA AR RS, KKK o = 0.05.

3. &R
3.1 FRIILERMBHEESER KR

24,930 4 218 ) LE ARG & A 2ok 45 R R, RIETTALRIX 7~12 5 ) L #4005 34.94%,
AR R 0.44%; Hirh 7~8 %, 9~10 ¥ 11~12 LA ML 23 A 13.79%. 33.029%41 57.64%,
R AL R R Y BN 0.1%. 0.22%F01 1.01%. 7~12 %24 )L 38 BE AR 1 I A T AL RS, R R4 84 1
UL £ LA Bt 2 2 5 (4 = 3467.8631, P < 0.001), W% 1.

Table 1. Comparison of prevalence of age related myopia in different age groups [n (%)]
= 1 NEFIRBFREMBRERNEER (%)]

AR 7~8 % (8061) 9~10 % (8633) 11~12 % (8236) it
>-0.5 6949 (86.21) 5782 (66.98) 3488 (42.35) 16,219 (65.06)
~0.5~-3.00 983 (12.19) 2276 (26.36) 3203 (38.89) 6462 (25.92)
~3.25~-6.00 121 (1.5) 556 (6.44) 1462 (17.75) 2139 (8.58)
~6.00 LA I 8(0.1) 19 (0.22) 83 (1.01) 110 (0.44)

(B BRI S ) 458 BRI LA 3 (77 = 34678631, P < 0.001).

3.2. FR)ILEREMBEBRSMHXER

24,930 #2404 ) LE 2R 12,362 44, 1 12,568 44, KRG = H AL RER, 7-12 B2 LE
BAIFAERRER 33.77%, =L B E 0.38%, AL % 36.09%, i BT ML 2 0.50%;
A T-8 %5, 9~10 ¥\ 11~12 Z TR 58 15.88%- 30.34%71 54.85%; ZcA: 7~8 %\ 9~10 %
11~12 AR5 43 7 11.74%. 35.66%F1 60.39%, 7~12 % 2% ) B 1T A0 F50 5 B 48 6% 48 Jon iy 84
AR EREE T HA, 9~10 A5 ARG R R AR EZFRT A, 5 AR LR
% HA Gt 2 5 (F = 14.7406, P = 0.0001), L7 2.

Table 2. Comparison of prevalence of myopia in different school age groups [n (%)]
= 2. TRIFIBA M BREALLR N (%)]

AR P 1 ) 7~8 % (8061) 9~10 % (8633) 11~12 % (8236) &it
L 3698 (45.88) 2649 (30.68) 1840 (22.34) 8187 (32.84)
>-0.5
7 3251 (40.33) 3133 (36.29) 1648 (20.0) 8032 (32.22)
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5 568 (7.05) 1029 (11.92) 1512 (18.36) 3109 (12.47)
-0.5~-3.00

7 415 (5.15) 1247 (14.44) 1691 (20.53) 3353 (13.45)

L 62 (0.77) 259 (3) 698 (8.47) 1019 (4.09)
-3.25~-6.00

s 59 (0.73) 297 (3.44) 764 (9.28) 1120 (4.49)

5 5 (0.06) 11 (0.13) 31 (0.38) 47 (0.19)
—6.00 ULk

@ 3(0.04) 8 (0.09) 52 (0.63) 63 (0.25)

R VAR I8 5 Lo A I A O B B S it 2 2 F (2 = 14.7406, P = 0.0001).

33 FRI/IETNBESFRXA

IR = gk g iR, REWILRKX 7~12 5)LEE MK H % 23.72%, TR HE A
41.34%, H7-8 %, 9~10 & 11~12 & Ak 238 35.69%. 22.78%41 12.99%. 7~8 ¥, 9~10
BN 11~12 % AU T IR 20N 50.51%. 44.19%H11 29.36% . AN[RIAEHRE ALK R B EZE R (P =
1166.3713, P < 0.001), .7 3.

Table 3. Comparison of age hyperopia reserve rate among different age groups [n (%)]
= 3. TRIFIAFUC TN HEAELE N (%)]

TR 7~8 % (8061) 9~10 %/(8633) 11~12 %(8236) &t
—0.5~+0.75 4072 (50.51) 3815 (44.19) 2418 (29.36) 10,305 (41.34)
+0.75~+3.00 2791 (34.62) 1894 (21.94) 992 (12.04) 5677 (22.77)
+3.00~+6.00 83 (1.03) 70 (0.81) 73 (0.89) 226 (0.91)
+6.00 DA - 3(0.04) 3(0.03) 5 (0.06) 11 (0.04)

TR, A BOE AR R [ (= 1166.3713, P < 0.001).

34. FRRIILETMHESHIIXER

REMILRIX 24,930 42488 JLE S B4 12,362 %4, « 12,568 4, (KIERE= AR eas RER, B
A 0N 25.14%, AR 22.32%, Horb 7~8 %5 .9~10 & A1 11~12 % 53 A e A tH 28 43 1l 09 39.19%.
22.09%F1 14.59%; Lo MG 270 A 32.23%. 23.46% A1 11.42%, 7~12 % 2465 )L HEm MG R Bl 4E
WS INTTIRAR , 3 Lot A R [ (o = 27.6043, P < 0.001), L% 4.

Table 4. Comparison of gender hyperopia reserve rate in different age groups [n (%)]
= 4. TEIFHA M AT HERA LR N (%)]

TR 7~8 %(8061) 9~10 %/(8633) 11~12 %(8236) #1t(24,930)
5 2132 (26.45) 1707 (19.77) 1248 (15.15) 5087 (20.41)
-0.5~+0.75
7 1940 (24.06) 2108 (24.42) 1170 (14.21) 5218 (20.93)
il 1522 (18.88) 915 (10.60) 560 (6.80) 2997 (12.02)
+0.75~+3.00
& 1269 (15.74) 979 (11.34) 432 (5.25) 2680 (10.75)
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5 44 (0.55) 30 (0.36) 34 (0.41) 108 (0.43)
+3.00~+6.00
4 39 (0.48) 40 (0.46) 39 (0.47) 118 (0.47)
1(0.01 . . .
46.00 BLL 5 (0.01) 1(0.01) 2 (0.02) 4(0.02)
gie 2 (0.02) 2 (0.02) 3(0.04) 7 (0.03)
BRI 5 LT AL H R ANA] (o = 27.6043, P < 0.001).
4. +ig

AW FLAE 2020 ARG R XN AR IR A H , B e R Ron 5 BN e # A —8. bl
FIIX[6]H A 6~12 & /AN ML U 0N 31.1%, & EIEMM IR RN 1.7%. T I Z 5 X [7]LA
GEREE-0.50D DL FE A ES REIR, I ERN N 35.1%, @AW ZE N 5.8%. AN 7~12
% 24,930 450 ) LI AT AEBEIRIVURRBL IS = 5004 R R, IEHLEIREN 34.94%, &Il En %
0.44%; HH17~8 %, 9~10 %, 11~12 % 2# AT A5 5 13.79%. 33.02%. 57.64%, i FEIT R & %
5 0.1%. 0.22%. 1.01%. 5% ) LEE U AL 800 28 B AR R G N G I, 9~10 2 il 0k AR 1) B 2408
WAL ATRES ) LE IR AR LA 5 B SE N A OC

E N E R 0 LE S . ORISR AT IO, SRR B AR R Gy A [8]. P RE
P55 A R B R AN IRV A s AR SN Bl )4 R 45 R 3 0% . X VA AR [9] R A 1091 4] 6~12
G ILESE RSN, I IR 3 2 e A Sivh s X (t = 7.58, P < 0.01), H.ARHli 511 #h 59 F R A 1]
FUANE SIS TR 2R 5% BNk 2% (1015 1249 F1) L 7 MG 3h -5 10 A0 5 JR B0 70 SR 53 8 P G
BN R B K, 2R Gt (P = 0.01): McKnight 25 [ 1116 78 4Rk 38 H W 5 3 FLHR S0 26 2 7k 5%,
AL UL A Bl AT LRI L R A R R s [ R T 11IX 1069 44 /N 2E P /G sl i £t o B 3 4G
FIHEETLE, ZRASISE (P =0.025) [12]; K COVID-19 #iFBi#% i 5 K 2242 B K iR 2,
AIREJLE S AME B 2, A PR L TR . L AR P ANE S R R, FTREE ARSI, A
¥ 530 3ok AN [F) 1 ) ) L PR PR R85 SR LU A5 RIAR 4518, 7~12 0 AN [R) AR 0 2E 0 0 B s SR A K T Lo 2k
T4, 9~10 B . LAILMERRMRE R, LAEMRHES T B4, 9~10 e %, LERME
I3 2R R A AR A ) EE AR Y A

ARER )32 ALt 46 )L AR 4% 8 SCEEOR, B2 JLIRBRCAAIRES , 6 & 735 4+2.50~+3.00D
[13] [14], XFAFEME MR NG, BEEFRIIEK, IRERIE G & B8R, — R 150 Eh
KB N IEMHR(-0.50~+0.50D) [15], “ZPHMIX[16]CASFREREE RN, A 6~15 & 2% ) LB I AL & IR,
6 &k )L E AL T3 N+1.38D, B ARG K ML if £ AR LA+0.12D S N>, 8~9 ST BT
B E B N R N+0.37D, 12 B R B NIEMIR . B TR AIIG, JLE IR 2B ks>, mT g A
THI 50 B ) L2 ST A % IR T R, ASHIE TN AN [ 208 ) LB A & T 45 R R, 7~12 % )LE ks A
ik 23.72%, IT AL TG H R A 41.34%, Hop 7~8 % .9~10 % . 11~12 % AR A0 N 09 51l o5 35.69% .
22.78%7F1 12.99%, 7~8 %, 9~10 %, 11~12 % 2=/ MLRTHAKS %4 50.51%. 44.19%7F1 29.36%. AL
it # B ARSI KT D, 9~10 2 iz Mg 45 93/ 0 (1) BB BEAFE A0 . m A S E M B AR E R, B
AT NB S 25.14%, BAEITALAT IS RO 20.41%, LR AR R 22.32%, AR AL AT A
0 20.93%, Hi 7~8 %, 9~10 . 11~12 & HAmMA AN E 770 f7 39.19%. 22.09%7F1 14.59%;
WA T 32.23%. 23.46% 1 11.42%, RIANFEFEAET . LA ZmMAE S T FERBEAAEAR, 9~10 &
PR, X5 RS R A EBUR A AR, @50 ) LE R AE %, i A F AR
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TR A5 AT AR AR IR YEIRAS, B S s ) LB T A SRS SRR T, AT AE AN f
ST IR SRS RS . LI R AR B SR A FIA S 5 2 N R IL A, GIRZ JLE IR AR
IR, BRI B 5 B [17]. SHAE T AE 181 SR I, SR # A A SRR
MIXCEEAL)LE, WENTRELRS NN 8.2%. 21.1%H1 30.8%. UMLK ATl fE S JLEITIEFR A
B PITRREERIN . AS R A FHR IR DUR P A& Sk G 0%, BT BB A A T R S TR L i )
fFEHA K.

R FRAAELN N AR Ho—, DLZEROAZERE I B RO PEAC TR AR AS, (B2 =
JIERGCEEZ ERBEMILE. K=, AHARKRNETREEARERR, RERRRVURE T TR
I, R PAERRR VUSRS = A 305606, wRE S BUL MR R Hmm . Ak, o —imkEE, W
PN B R Le AR X AR Re G BAEEAT IR 2, 8 5K IR RS FH H 7= il B AME Bl )45, T R 2 it A 4 SR 1) O
(o

L ERTIR, 7~12 % 508 ) LB I A0 ARG 2 BE AR 8 3 I m) I AR RS, A I i A% 2R R D, R IR
ATl 3 R R AR R R Fe 1) R B I, R E T D A LI RS0, 238 A% AN 22 Fh PR DN 25 3R] s,
BAVTFEF—BFATHR . RFEAR. 20T, MAEZRMERSENE, 20 7 RELKE SR
BRAMIHSHIN MK F, DUMET R BGE I R AR R, in S5 TAESR R AR .
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RET LR X B ETHRITE (45 : SHGY-2020041).

SE

[1] Resnikoff, S., Jonas, J.B., Friedman, D., et al. (2019) Myopia—A 21st Century Public Health Issue. Investigative
Ophthalmology & Visual Science, 60, Mi-Mii. https://doi.org/10.1167/iovs.18-25983

[21 Morgan, I.G., French, A.N., Ashby, R.S., et al. (2017) The Epidemics of Myopia: Aetiology and Prevention. Progress
in Retinal & Eye Research, 62, 134-149. https://doi.org/10.1016/j.preteyeres.2017.09.004

[3] Wong, T., et al. (2017) Re: Holden et al.: Global Prevalence of Myopia and High Myopia and Temporal Trends from
2000 through 2050 (Ophthalmology 2016; 123: 1036-1042) Reply. Ophthalmology, 124, E25.
https://doi.org/10.1016/j.0phtha.2016.06.066

[4] Xu, L., Li, Y., Wang, S., et al. (2007) Characteristics of Highly Myopic Eyes: The Beijing Eye Study. Ophthalmology,
114, 121-126. https://doi.org/10.1016/j.0phtha.2006.05.071

[5] EPHEZE, Adh, WA, . JLERREE P e T A0k s I IR AR Ak R s e R ZR A ALk S (3], I BRHR Rk K,
2021, 21(5): 836-839. http://dx.doi.org/10.3980/j.issn.1672-5123.2021.5.18

[6] MR, KSIEE, ABHEZR, 5. 2010 4F b i 5 L0 X /NS AR R AN IEARL 745 495 1 S e R [J]. AR se iR iR A}
Z= i, 2014, 32(5): 451-456. http://dx.doi.org/10.3760/cma.j.issn.2095-0160.2014.05.014

[71 e, ARE, B, 5 7MW 7S X SE ) LE R A IEER R MBI A E[)]. FEIRAE, 2008, 44(6):
491-496. http://dx.doi.org/10.3321/j.issn:0412-4081.2008.06.004

[8] khuis, Eum, MEE, & BMNHX 7-14 5 )LE TR B 2 AR A & FAHCH 2 AT [9]. HAEIR AR L,
2016, 52(7): 514-519. http://doi.org/10.3760/cma.j.issn.0412-4081.2016.07.009

[0] BA, Rk, XeT, & LXK 6~12 5 )L UK & LR AL B R I]. s iR &, 2020, 38(12):
1071-1077. http://dx.doi.org/10.3760/cma.j.cn115989-20191218-00550

[10] Dirani, M., Tong, L., Gazzard, G., et al. (2009) Outdoor Activity and Myopia in Singapore Teenage Children. British
Journal of Ophthalmology, 93, 997-1000. https://doi.org/10.1136/bjo.2008.150979

[11] McKnight, C.M., Sherwin, J.C., Yazar, S., et al. (2014) Myopia in Young Adults Is Inversely Related to an Objective
Marker of Ocular Sun Exposure: The Western Australian Raine Cohort Study. American Journal of Ophthalmology,
158, 1079-1085. https://doi.org/10.1016/j.aj0.2014.07.033

DOI: 10.12677/hj0.2022.114037 273 HR Al


https://doi.org/10.12677/hjo.2022.114037
https://doi.org/10.1167/iovs.18-25983
https://doi.org/10.1016/j.preteyeres.2017.09.004
https://doi.org/10.1016/j.ophtha.2016.06.066
https://doi.org/10.1016/j.ophtha.2006.05.071
http://dx.doi.org/10.3980/j.issn.1672-5123.2021.5.18
http://dx.doi.org/10.3760/cma.j.issn.2095-0160.2014.05.014
http://dx.doi.org/10.3321/j.issn:0412-4081.2008.06.004
http://doi.org/10.3760/cma.j.issn.0412-4081.2016.07.009
http://dx.doi.org/10.3760/cma.j.cn115989-20191218-00550
https://doi.org/10.1136/bjo.2008.150979
https://doi.org/10.1016/j.ajo.2014.07.033

[12] JrHEz, 27, EWE, S5 LA 0 XN AR S 5T H P AE AR EH IR BUIR[I]. A B4 B A, 2013, 34(9):
247-248. http://dx.doi.org/10.7666/d.y952783

[13] Rozema, J.J., Herscovici, Z., Snir, M. and Axer-Siegel, R. (2018) Analyzing the Ocular Biometry of New-Born Infants.
Ophthalmic and Physiological Optics, 38, 119-128. https://doi.org/10.1111/0p0.12433

[14] Axer-Siegel, R., Herscovici, Z., Davidson, S., et al. (2007) Early Structural Status of the Eyes of Healthy Term Neo-
nates Conceived by in Vitro Fertilization or Conceived Naturally. Investigative Ophthalmology & Visual Science, 48,
5454-5458. https://doi.org/10.1167/iovs.07-0929

[15] Morgan, I.G., Rose, K.A. and Ellwein, L.B. (2010) Is Emmetropia the Natural Endpoint for Human Refractive Devel-
opment? An Analysis of Population-Based Data from the Refractive Error Study in Children (RESC). Acta Ophthal-
mologica, 88, 877-884. https://doi.org/10.1111/].1755-3768.2009.01800.x

[16] Li, S.M., Li, S.Y., Kang, M.T., et al. (2015) Distribution of Ocularbiometry in 7- and 14-Year-Old Chinese Children.
Optometry and Vision Science, 92, 566-572. https://doi.org/10.1097/0OPX.0000000000000570

[17] Pan, C.W., Ramamurthy, D. and Saw, S.M. (2011) Worldwide Prevalence and Risk Factors for Myopia. Ophthalmic &
Physiological Optics, 32, 3-16. https://doi.org/10.1111/j.1475-1313.2011.00884.x

[18] WAt T, M. EALIRAEC) [M]. bt AR PA: R4, 2009: 58.

DOI: 10.12677/hjo.2022.114037 274 MR A}~


https://doi.org/10.12677/hjo.2022.114037
http://dx.doi.org/10.7666/d.y952783
https://doi.org/10.1111/opo.12433
https://doi.org/10.1167/iovs.07-0929
https://doi.org/10.1111/j.1755-3768.2009.01800.x
https://doi.org/10.1097/OPX.0000000000000570
https://doi.org/10.1111/j.1475-1313.2011.00884.x

	天津市北辰区7~12岁儿童近视患病率及远视储备调查
	摘  要
	关键词
	Investigation on the Prevalence of Myopia and Hyperopia Reserve of Children Aged 7~12 in Beichen District of Tianjin
	Abstract
	Keywords
	1. 引言
	2. 对象与方法
	2.1. 对象
	2.2. 检查方法
	2.3. 质量控制
	2.3.1. 现场监督、维护秩序
	2.3.2. 仪器维护
	2.3.3. 数据录入

	2.4. 统计分析

	3. 结果
	3.1. 学龄儿童近视患病率与年龄关系
	3.2. 学龄儿童近视患病率与性别关系
	3.3. 学龄儿童远视储备与年龄关系
	3.4. 学龄儿童远视储备与性别关系

	4. 讨论
	基金项目
	参考文献

