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Table 1. Number of total students by region
Number of subjects

491 M, B4k T, A, BF, Ui, LA, 3], B
F%, 39 AT BRAAT. AGE A9 Axshe

AHE £ SAS 8.01 ZRIYE ALESt] WE4e)
A8 Aol & AT F99F A1) Holo} A
A= paired t-test2} paired correlation analysisS ©]-8-3}
ok Z9F Ht AlES SAF SR fFogk xfo|7t gllaL
(p=0.894), =& AL B 1*=0.722, p<0.001), ©]F
et FA AT A8 o] TFol| e AlF o] Zfo)
= unparied t-test 3P, A|GE A]g 2] 2o]i= ANOVA
9} chi-square test2 AT B 2o A p<0.05%]
B¥E fFolsitkal st

Asr AqE T zpolol] wE Alg o] Hlale tisE
21 7]l GIS(Geography Information System)S ©]-8&
sle] A =3} Atk GIS TE WS ArcGIS 9.2(ESRI,
California, USA)E AHE-8to] A2]2 ZJAIE 243 o
714 7P gol AREEE WMl DA T X (choropleth
map, CM)ol| TASF A=-g- vluslr] SIsiA 16719 A
=2 A&tk At Amell AlE o] H gk 0.1000
G2 o] SEHAFEERE R AT

2

Grom 1. MdED ol mE A

Region Total 2 A7) odAE AR E FEA AT Ha U
Boys Girls
oA 8- 7+7} 0.7603 +0.28603) 0.6784+0.3257E A
Seou ” i 1% Moz §2)3 2o)2 HAYTHp=0.001, Table 2). F3tAlo]
Busan A 2! b A F 159 AEe 217} 07682402841
Dacgu M 13 > 0.7490+02888% FAZH o2 foF ezt gidrh
Incheon >0 28 78 (p=0.439). SIS ME Z314(0.6918 +0.3146)% 15
Gwangju 18 17 35 48(0.6618+0.3391)2] A1E 2ol 0.01932 TAHCE
Dagjeon 20 19 39 Folgk 2ol §lAth(p=0.312, Table 3).
Ulsan 7 10 17
Gyeonggi 132 113 245 2. X[9E AlH
Gangwon 10 16 26 PAEL] A T WE AlZe {213 Zol7} 9L
Chungbuk 17 17 34 3L, Aol wepA Rk Al ] ZfolE BYL7] wjite] o]F
Chungnam 23 23 46 of A NS FetA} ot o g FiEste] Blas}
Jeonbuk 24 23 47 At
Jeonnam 11 31 42
Gyeongbuk 30 24 54 Table 2. Mean uncorrected visual acuity by sex
Gyeongnam 32 26 58 Mean S.D. Difference p-value
Jeju 17 22 39 Boys 0.7603 0.2860
0.0819 0.001

Total 549 500 1,049 Girls 0.6784 0.3257
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Table 3. Mean uncorrected visual acuity by age group

Mean S.D. |Difference | p-value
Middle school | 0.7682 | 0.2841

Boys 0.0193 | 0.439
High school | 0.7490 | 0.2888
Middle school | 0.6918 | 0.3146

Girls 0.0299 | 0312
High school | 0.6618 | 0.3391

2 A7) gtz AFE Jle] 2ol AEe A
£ 0.7220+£0.2964, F-4F 0.7625+0.2569, TH- 0.7338 +
0.3006, 2131 0.7932+0.2841, 335 0.6906+0.3346, )=
0.7780+0.3217, =4+ 0.7357+0.3536, 747] 0.7697 +
0.2649, 731 0.7750+0.3310, =5 0.7841+0.2973, 54
0.7463 +0.3324, A& 0.8469+0.2590, AF 0.8455+
0.2659, 735 0.8507+0.1818, 73 0.7381+0.2903, A=+
061441028598 EAZoE F3F Aol ATt
(p=453, Table 4). o] A2 A FER XL 0.6526
+0.3148, F-AF 0.6757+£0.3117, T 0.7954+£0.2628, <1
Z 0.6663+0.3533, 3F 0.6579+0.3131, A 0.5634 +
0.3801, =4F 0.5810+0.3790, 74 7] 0.6990+0.3264, 73
0.5916+0.3708, =4 0.7265+0.3191, =9 0.7048 +

Table 4. Comparison of visual acuity in adolescent by region

Region Boys Girls
Mean S.D. Mean S.D.

Seoul 0.7220 0.2964 0.6526 0.3148
Busan 0.7625 0.2569 0.6757 0.3117
Daegu 0.7338 0.3006 0.7954 0.2628
Incheon 0.7932 0.2841 0.6663 0.3533
Gwangju 0.6906 0.3346 0.6579 0.3131
Dacejeon 0.7780 0.3217 0.5634 0.3801
Ulsan 0.7357 0.3536 0.5810 0.3790
Gyeonggi 0.7697 0.2649 0.6990 0.3264
Gangwon 0.7750 0.3310 0.5916 0.3708
Chungbuk 0.7841 0.2973 0.7265 0.3191
Chungnam 0.7463 0.3324 0.7048 0.3279
Jeonbuk 0.8469 0.2590 0.7648 0.2755
Jeonnam 0.8455 0.2659 0.7316 0.3158
Gyeongbuk 0.8507 0.1818 0.7392 0.3326
Gyeongnam 0.7381 0.2903 0.6773 0.3464
Jeju 0.6144 0.3484 0.5627 0.3210
Total 0.7603 0.2859 0.6784 0.3257
p-value 0.453 0.543
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Fig. 1. Distribution of uncorrected visual acuity by region.
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0.73924+0.3326, 74 0.6773+0.3464, AF 05627+
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(p=0.543, Table 4).
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Fig. 2. GIS map of visual acuity in Korean adolescent in each
region.
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Purpose: This study utilized the Geographic Information System (GIS) which is one of the representative
methods for describing visual distribution, to show the distribution of visions of middle and high school students
in 16 cities or provinces in Korea. Method: The data of National Health and Nutrition Examination Survey
(NHANES) were analysed from 2009 to 2011 and designed a population-based cross-sectional study. The subjects
were total 1,049 students at the age of 13 to 18 and uncorrected vision was provided. Male subjects were 549
(52.3%) and female subjects were 500 (47.7%). Subjects were divided into 16 cities or provinces and average
vision of regions were analysed. the differentials of vision among the regions were analysed by as a spatial
analysis method. Results: The average uncorrected vision were significant difference by sex (p=0.001). However
male and female student groups' average vision indicated no statistically significant difference by region in those
16 cities and provinces. In order to show the differentials of middle and high school students' vision by region
with a visual distribution method, the GIS was utilized for mapping. Conclusions: The differentials of vision
among regions by GIS provide a visually effective distribution map.

Key words: Middle school students, High school students, Visual acuity, Region, Geographic information system
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