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Purpose: This study investigated medical accessibility on optical stores and ophthalmic clinics of Seoul Special City
and six other metropolitan cities. Methods: By using a number of households, population, optician stores, ophthalmic
hospitals, and real estate (apartments) standard market price of Seoul Special City and six other metropolitan cities
provided by the Commercial District Information System (2016.6) of Small Enterprise & Market Authority, we analyzed
the level of healthcare accessibility and business area zones, Statistical analyses were performed with SPSS 18.0.
Results: Inchon (household 2,227/population 5,723) had the highest household and population rate per optical store; and
Gwangju (1,146/2,979) had the lowest. Gwangju (24,612/63,987) had the highest household and population rate per
optical store, and Seoul (10,021/24,432) had the lowest. From the consumer and patient's point of view, lower household
rate per optical store is a city with good accessibility to healthcare, but from an optical store and ophthalmic clinic's
view, it will have great difficulty due to issues of competition. Conclusions: Consumers and patients should be the
center of healthcare. A healthcare system that can provide smooth service anywhere anytime should be constructed.
However, most metropolitan cities, including Seoul, have optical stores and ophthalmic clinics densely populated where
profitability and liquidity are ensured and causing unbalanced distribution of healthcare. To solve such problems, we
need proper distribution of optician stores according to the population proportion and industrial-educational research to
find balance point of local healthcare.
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Medical Accessibility Analysis by Optical Store and Ophthalmic Clinic Distribution (Centering on Special and Metropolitan Cities)
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Table 1. The distribution of population, optical store, and ophthalmic clinic in Seoul special city

Total Total

Seoul households population

Special City

Standard

market price
per apartment
area (1 m?)

The number of
establishments

The number of households per
establishment

The number of population
per establishment

Optical Ophthalmic Optical Rate of Ophthalmic Rate of Optical Rate of Ophthalmic Rate of

(10,000 won)  store clinic store  change clinic change store change clinic  change

4,168,864 10,163,889 4,170,985  3,103(%)  416(%) 1,343 1,343 10,021 10,021 3,276 3,276 24,432 24,432

Jongno-gu 74,865 161,139 4,057,019 87(2.8) 1024) 861 -359 7,487 -253 1,852 435 16,114 340
Jung-gu 61,045 131,442 4,147,163  314(10.1) 163.8) 194 -85.6 3815 -61.9 419 872 8215 664
Yongsan-gu 109,457 241,271 5,838,823 83(2.7) 8(1.9) 1,319 -1.8 13,682 365 2907 -11.3 30,159 234
Seongdong-gu 128,122 300,765 4,169,105 88(2.8) 102.4) 1,456 8.4 12,812 279 3418 43 30,077 23.1
Gwangjin-gu 159,124 369,589 4,419,389 95(3.1) 92.2) 1,675 24.7 17,680 764 3,890 18.8 41,065 68.1
Dongdaemun-gu 159,213 364,455 3,104,484 111(3.6) 133.1) 1,434 6.8 12,247 222 3283 0.2 28,035 14.7
Jungnang-gu 174,794 417,473 2,735,497 111(3.6) 13(3.1) 1,575 173 13,446 342 3,761 14.8 32,113 314
Seongbuk-gu 199,347 479,876 3,203,889 137(4.4) 7(1.7) 1,455 8.3 28,478 1842 3,503 6.9 68,554  180.6
Gangbuk-gu 140,537 340,401 2,784,935 75(2.4) 92.2) 1,874 39.5 15,615 558 4,539 385 37,822 54.8
Dobong-gu 138,241 359,718 2,737,151 68(2.2) 6(1.4) 2,033 51.4 23,040 1299 5290 61.5 59,953 145.4
Nowon-gu 218,056 592,792 2,907,356 130(4.2) 13(3.1) 1,677 249 16,774 674 4,560 39.2 45,599 86.6
Eunpyeong-gu 194,446 503,411 3,019,146 89(2.9) 24(5.8) 2,185 62.7 8,102 -19.1 5,656 727 20,975 -14.1
Seodaemun-gu 132,250 314,982 3,180,111 82(2.6) 112.6) 1,613 20.1 12,023  20.0 3,841 17.3 28,635 17.2
Mapo-gu 168,234 383,543 4,207,824 145(4.7) 17(4.1) 1,160 -13.6 9,806 -12 2,645 -193 22,561 -1.7
Yangcheon-gu 178,874 493,501 3,982,301 105(3.4) 10(2.4) 1,704 26.9 17,887 785 4,700 435 49,350  102.0
Gangseo-gu 228,877 568,091 3,051,517 102(3.3) 17(4.1) 2,244 67.1 13,463 343 5,570 70.0 33,417 36.8
Guro-gu 169,370 426,182 3,086,085 117(3.8) 12(2.9) 1,448 7.8 14,114 40.8 3,643 112 35515 454
Geumcheon-gu 102,032 242,151 2,647,509 81(2.6) 12(2.9) 1,260 —6.2 8,503 -15.1 2,990 -87 20,179 -174
Yeongdeungpo-gu 167,982 388,357 3,938,841 138(4.4) 14(3.4) 1,217 -9.4 11,999  19.7 2,814 -14.1 27,740 13.5
Dongjak-gu 172,578 410,980 3,964,140 107(3.4) 204.8) 1,613 20.1 8,629 -139 3,841 172 20,549 -15.9
Gwanak-gu 248,341 520,159 3,177,934 142(4.6) 112.6) 1,749 30.2 22,576 1253 3,663 11.8 47,287 93.5
Seocho-gu 168,525 438,753 6,128,882 156(5.0) 29(7.0) 1,080 -19.6 5811 —42.0 2,813 -14.1 15,129 -38.1
Gangnam-gu 229,181 563,071 6,922,314  254(8.2) 76(183) 902 -32.8 3,016 -69.9 2217 -323 7,409  —69.7
Songpa-gu 259,562 666,695 5,522,238 164(5.3) 28(6.7) 1,583 17.9 9,270 7.5 4,065 24.1 23811 -2.5
Gangdong-gu 185,811 485,092 4,111,003 122(3.9) 21(5.0) 1,523 13.4 8,848 -11.7 3,976 214 23,100 5.5
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Table 2. The mutual correlation analysis in Seoul special city
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Optical store

Ophthalmic clinic

Apartment price The number of population

Optical store - p=00, =57"" p=02, =43’ p=.75, =.07
Ophthalmic clinic p=.00, =57"" - p=.00, =.66"" p=04, =41"
Apartment price p=202, r=43" p=00, =.66"" - p=-63, =.10

The number of population p=75, r=.07 p=.63, =.10 p=.04, =41" -
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Table 3. The distribution of population, optical store, and ophthalmic clinic in Busan metropolitan city

Standard The number of The number of households per The number of population per
Busan Total Total market price establishments establishment establishment

Metropolitan ouseholds population p:;eaapz(igtnl;ezr;t Optical Ophthalmic Optical Rate of Ophthalmic Rate of Optical Rate of Ophthalmic Rate of
City (10,000 won)  store clinic store change  clinic change store change  clinic change
1,405,124 3,527,891 1,930,493  844(%) 66(%) 1,665 1,665 21,290 21,290 4,180 4,180 53,453 53,453
Jung-gu 23,879 47,444 1,271,827  71(8.4) 3(4.5) 336 -79.8 7,960  —62.6 668 —84.0 15,815 =704

Seo-gu 53,205 119,417 1,702,215  26(3.1) 0(0.0) 2,046 229 - - 4,593 9.9 - -
Dong-gu 43,600 96,796 1,687,969 15(1.8) 1(1.5) 2,907 746 43,600 104.8 6,453 544 96,796 81.1
Yeongdo-gu 57,541 137,415 1,519,524  25(3.0) 2(3.0) 2302 383 28,771 351 5497 315 68,708 28.5
Busanjin-gu 165,573 393,046 1,925,953 108(12.8) 20(30.3) 1,533 -79 8279 -61.1 3,639 -129 19,652 —63.2
Dongnae-gu 105,071 275,501 1,998,048  71(8.4) 4(6.1) 1,480 -11.1 26,268 234 3880 -72 68,875 28.9
Nam-gu 115,022 291,218 1,977,035  73(8.6) 34.5) 1,576 53 38,341 80.1 3,989 4.6 97,073 81.6
Buk-gu 111,349 311,879 1,727,679  55(6.5) 34.5) 2,025 216 37,116 743 5671 357 103,960 94.5
Haeundae-gu 160,135 427,453 2,378,359  92(10.9)  8(12.1) 1,741 4.6 20,017 -6.0 4,646 112 53,432 0.0
Saha-gu 135,120 350,259 1,551,857  70(8.3)  7(10.6) 1,930 159 19,303 -93 5,004 197 50037 -6.4
Geumjeong-gu 100,644 255,141 1,959,772 45(5.3) 2(3.0) 2,237 344 50,322 1364 5,670  35.6 127,571 138.7

Gangseo-gu 33,810 67,060 2,369,082 7(0.8) 0(0.0) 4,830 190.1 - - 9,580 129.2 - -
Yeonje-gu 83,086 208,620 2,062,352  53(6.3) 2(3.0) 1,568 5.8 41,543 95.1 3936 -58 104,310 95.1
Suyeong-gu 71,847 175919 2,198,204  47(5.6) 46.1) 1,529 -82 17,962 -156 3,743 -10.5 43980 -17.7
Sasang-gu 97,043 247,782 1,634,192 64(7.6) 5(7.6) 1,516 -89 19,409 -88 3,872 -74 49,556 -7.3
Gijang-gun 43,199 122,941 1,538,421 22(2.6) 2(3.00 2,191 316 24,100 132 5588 337 61,471 15.0
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Table 4. The mutual correlation analysis in Busan metropolitan city
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Optical store

Ophthalmic clinic

Apartment price The number of population

Optical store - p=.00, =.79" p=.10, =70 p=.00, r=0.79""
Ophthalmic clinic p=.00, r=.79" - p=.69, r=.11 p=.00, r=.68"
Apartment price p=.10, =.70 p=.69, r=.11 - p=21, =33

The number of population p=.00, r=0.79"" p=00, r=.68" p=21, =33 -
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Table 5. The distribution of population, optical store, and ophthalmic clinic in Daegu metropolitan city

Standard The number of The number of households per The number of population per
T market price establishments establishment establishment
Daesu otal Total
g h hold lati per apartment

metropolitan OUSENOIdS population © (1 m?»  Optical Ophthalmic Optical Rate of Ophthalmic Rate of Optical Rate of Ophthalmic Rate of
city (10,000 won) store clinic store change  clinic  change store change clinic  change
956,435 2,500,401 1,650,018 878(%) 48(%) 1,089 1,089 19,926 19,926 2,848 2,848 52,092 52,092

Jung-gu 35,812 76,635 1,586,065 116(13.2) 4(8.3) 309 -71.6 8,953 -55.1 661 -76.8 19,159  -63.2
Dong-gu 137,771 342,407 1,452,463 101(11.5) 3(6.3) 1,364 25.3 45924 130.5 3,390 19.0 114,136  119.1
Seo-gu 90,361 216,162 1,456,722 72(8.2) 3(6.3) 1,262 15.9 30,287 52.0 3,002 5.4 72,054 383
Nam-gu 75,174 167,034 1,333,417 62(7.1) 483) 1,212 11.3 18,794 =57 2,694 54 41,759  -19.8
Buk-gu 164,493 445,051 1,539,873  236(26.9)  8(16.7) 697  -36.0 20,562 32 1,886 -33.8 55,631 6.8
Suseong-gu 163,420 459,376 2,003,509  110(12.5) 14(29.2) 1,486 36.5 11,673 —414 4,176  46.6 32,813 -37.0
Dalseo-gu 221,469 609,841 1,645,988  157(17.9) 11(22.9) 1411 29.6 20,134 1.0 3,884 364 55,440 6.4
Dalseong-gun 67,435 183,895 1,384,252 24(2.7) 12.1) 2810 158.0 67,435 2384 7,662 169.0 183,895 253.0

Table 6. The mutual correlation analysis in Daegu metropolitan city

Optical store

Ophthalmic clinic

Apartment price The number of population

Optical store - p=-15, =.56 p=41, =34 p=-10, r=0.62
Ophthalmic clinic p=.15, r=.56 - p=.69, r=.11 p=.00, =.68"
Apartment price p=41, =34 p=.00, =.88" - p=21, =33

The number of population p=-10, r=0.62 p=02, =79" p=17, =54 -

A & a8al B3 eHE) 7IEAI7FS Table 790 Ui}
YAtk 2016 62 7= A9 FATFE 2,867,302
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A BHE7} 10770(21.4%) Q0] A E] 7 B
YR = e AeE YEWT 1 FHE F5T 9070
(18.0%) A= W2 Ha9lo] /i =Sl o, et 733}
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2 7H 8 7 A9 At 1,43 177HE 1313 Y
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A e A 63709 dpelo] AR glom,
501709k ¢F 7.96:19] HIEE ¢HEY0] A E U=
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Table 7. The distribution of population, optical store, and ophthalmic clinic in Inchon metropolitan city

Standard
market price

The number of
establishments

The number of households per
establishment

The number of population per
establishment

Inchon Total Total per apartment
metropolitan households - population area (lm?)  Optical Ophthalmic Optical Rate of Ophthalmic Rate of Optical Rate of Ophthalmic Rate of
city Inchon (10,000 won)  store clinic store  change clinic  change store change  clinic change
1,115,526 2,867,302 1,975,216 501(%) 63(%) 2,227 2227 17,707 17,707 5,723 5,723 45,513 45,513
Jung-gu 49,561 105,568 1,859,696 26(5.2) 3(4.8) 1,906 -144 16,520 -6.7 4,060 -29.1 35,189 -22.7
Dong-gu 31,203 75,622 1,753,500 7(1.4) 1(1.6) 4458  100.2 31,203 76.2 10,803 88.8 75,622 66.2
Nam-gu 172,327 412,671 1,748,796 86(17.2) 5(7.9) 2,004 -10.0 34,465 94.6 4799 -162 82,534 81.3
Yeonsu-gu 104,893 291,438 2,265,214 49(9.8) 6(9.5) 2,141 -39 17,482 -13 5948 39 48,573 6.7
Namdong-gu 197,369 510,497 2,001,338 90(18.0)  15(23.8) 2,193 -1.5 13,158 257 5672 -09 34,033 -25.2
Bupyeong-gu 212,543 557,238 2,019,969  107(21.4) 13(20.6) 1,986 -10.8 16,349 =77 5208 9.0 42,864 -5.8
Gyeyang-gu 128,426 343,035 1,812,206 58(11.6) 8(12.7) 2,214 -0.6 16,053 -93 5914 33 42,879 -5.8
Seo-gu 178,501 483,588 1,960,752 74(14.8)  11(17.5) 2,412 3.3 16,227 -84 6,535 142 43,963 -34
Ganghwa-gun 29,724 66,912 1,102,760 4(0.8) 1(1.6) 7431 2337 29,724 679 16,728 1923 66,912 47.0

Table 8. The mutual correlation analysis in Inchon metropolitan city

Optical store

Ophthalmic clinic

Apartment price The number of population

Optical store - p=.00, =.87"" p=12, =56 p=.00, r=0.98""
Ophthalmic clinic p=00, =87"" - p=-11, =57 p=200, r=.92"
Apartment price p=-12, =.56 p=-11, =57 - p=.14, =54

The number of population p=.00, r=0.98"" p=.00, =.92" p=.14, =54 -

ol, B = 566,0867 -0l AA| 7Y
4947101, 7)Aol e 2370 0]t} 17 QA th]
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Table 9. The distribution of population, optical store, and ophthalmic clinic in Gwangju metropolitan city

Standard The number of The number of households per The number of population per
) Total Total market price establishments establishment establishment

Gwangju household lation P apartment

metropolitan 10USENOIAS population = (1 m* Optical Ophthalmic Optical Rate of Ophthalmic Rate of Optical Rate of Ophthalmic Rate of

city (10,000 won)  store clinic store  change clinic change store change  clinic change

566,086 1,471,698 1,263,372 494(%) 23(%) 1,146 1,146 24,612 24,612 2979 2979 63,987 63,987

Dong-gu 45,075 98,924 1,203,858 79(16.0)  8(34.8) 571 =502 5,634 -77.1 1,252 -58.0 12,366  —-80.7

Seo-gu 120,091 316,118 1,390,481 107(21.7)  5(21.7) 1,122 -2.1 24,018 -24 2954 0.8 63,224 -1.2

Nam-gu 85,337 218,001 1,342,752 54(10.9)  4(17.4) 1,580 37.9 21,334 -133 4,037 355 54,500 -14.8

Buk-gu 175,184 449,203 1,139,109 160(32.4)  3(13.0) 1,095 4.5 58,395 137.3 2,808 -58 149,734  134.0

Gwangsan-gu 140,399 389,452 1,259,182 94(19.0)  3(13.0) 1,494 30.4 46,800 90.2 4,143 39.1 129,817 1029

Table 10. The mutual correlation analysis in Gwangju metropolitan city

Optical store Ophthalmic clinic Apartment price The number of population
Optical store - p=52, r=-.39 p=33, r=-.55 p=-15, =0.75
Ophthalmic clinic p=52, r=-.39 - p=99, r=.00 p=.06, r=-.88
Apartment price p=.33, r=-.55 p=-99, r=.00 - p=.75, r=-.20
The number of population p=.15, =0.75 p=.06, r=-.86 p=.75, r=-20 -

Ho|H, 3 = 586,70171E0]th. A /HAALY 7HE 2 YeRdon, o= ydin] ekEde] gt
& 4527)0)ar, 7jAekke] e 347)0]t). 17 <A th] E} A Ge vlste] w2 Aolw, FH= A
it 7 e 1,2987FelH, 17 b divl Har Q1 1,2987FR T AL 1,07271-8 W e 2 A FdET}
T4 33833 o 2 AL 98 H kg Aul2 tig -17.4 S FAZ YERE
A2 YePTh di-gG9A] AA| 57 A tel| A A7) NAFGA okt Mg o] HEx SHA Aol J)
16170(35.6%) 7AYol M=o 71 B g o] A g A 34719 Fej o] AdE ] glon, ¢H
A=l e A= YEpst A 452709} oF 1329:19] HIE=E o] 7fA o] St
I FHZ ST 9670(21.2%)] TAE B2 hE el A Qttej o] 7 Bol /AEo] e H2 ATEHN 1971
AEon, 27 AGFe AFIA AA FF L] )Y 55.9%F ARkl AATE FAAR] o5 A

56.8%7F AEE ] A= Ao vERETE 2y tiET el A obEen jbefd B Mt E9lon, o= 9
o] 75 397M(8.6%)2 7 A& B AMAERER e 849 A3 8 MRS HIET M M w8
Wk e o A 97 obd DR S diWl 7F Ales ddkdd.
7 B2 W B 7 5 7R AGe YT 2,009 txg A e IR, FE A S, el AjA
ZHEEA HFA Bl 129871 b 54.8% B WS 4 T12]al F-etHeIE) ZIEAI ] A4RRE Table 11

o

Table 11. The distribution of population, optical store, and ophthalmic clinic in Daejeon metropolitan city

Standard The number of The number of households per The number of population per
market price establishments establishment establishment
Daeicon Total Total

aejeo! h hold lation | PET apartment
metropolitan |10USEholds|population| = .. (1m?) Optical |Ophthalmic| Optical |Rate of |[Ophthalmic| Rate of | Optical |Rate of |Ophthalmic | Rate of
city (10,000 won) store clinic store | change | clinic change | store |change| clinic change
586,701 |1,528,893 | 1,818,109 452(%) 34(%) | 1,298 | 1,298 | 17,256 | 17,256 | 3,383 | 3,383 44,967 |44,967
Dong-gu 104,058 | 250,979 | 1,507,592 75(16.6) 4(11.8) | 1,387 6.9 | 26,015 50.8 | 3,346 | 1.1 62,745 39.5
Jung-gu 102,897 | 263,440 | 1,617,318 96(21.2) 5(14.7) | 1,072 | -17.4 | 20,579 193 | 2,744 | 189 52,688 17.2
Seo-gu 187,048 | 497,261 1,868,166 [161(35.6) | 19(55.9) | 1,162 | —-10.5 9,845 —429 | 3,080 | -8.7 26,172 | —41.8
Yuseong-gu 114,354 | 312,313 | 2,164,118 81(17.9) 4(11.8) | 1,412 8.8 | 28,589 65.7 | 3,856 | 14.0 78,078 73.6
Daedeok-gu 78,344 | 204,900 | 1,506,169 39(8.6) 2(5.9) | 2,009 54.8 | 39,172 127.0 | 5,254 | 553 | 102,450 | 127.8
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Table 12. The mutual correlation analysis in Daejeon metropolitan city

Optical store

Ophthalmic clinic

Apartment price The number of population

Optical store - p=01, =95 p=51, =40 p=01, r=95"
Ophthalmic clinic p=01, =95 - p=-62, =230 p=01, =97"
Apartment price p=>51, =40 p=-62, =30 - p=35, =54

The number of population p=01, =95 p=01, =97 p=235, =54 -

Table 13. The distribution of population, optical store, and ophthalmic clinic in Ulsan metropolitan city

Standard
market price

The number of
establishments

The number of population per
establishment

The number of households per
establishment

Ul Total Total
san household lation PCY apartment
metropolitan 10USENOIAS popu ation area (1 m?  Optical Ophthalmic Optical Rate of Ophthalmic Rate of Optical Rate of Ophthalmic Rate of
city (10,000 won) store clinic store  change clinic change store change clinic change
431,140 1,152,540 1,892,019 292(%)  20(%) 1,477 1477 21,557 21,557 3,947 3,947 57,627 57,627
Jung-gu 88,888 233,024 1,830,961 68(23.3) 4(20.0) 1,307 -11.5 227222 3.1 3427 -132 58,256 1.1
Nam-gu 130,735 347,683 2,108,504  100(34.2) 8(40.0) 1,307 -11.5 16,342 242 3477 -119 43,460 -24.6
Dong-gu 66,325 178,572 1,939,407 63(21.6) 5(25.0) 1,061 -28.2 13,365 -38.0 2,834 -282 35,714 -38.0
Buk-gu 63,064 185,022 1,819,872 32(11.0)  1(5.0) 1,971 334 63,064 1925 5,782 46.5 185,022 221.1
Ulju-gun 81,628 208,239 1,553,457 29(9.9) 2(10.0) 2,815 90.6 40,814 89.3 7,181 81.9 104,120 80.7
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r=.95"), Q195 HEg 1o wE} QPEA T ko]l o] A
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Table 14. The mutual correlation analysis in Ulsan metropolitan city

Optical store

Ophthalmic clinic

Apartment price The number of population

Optical store - p=.76, r=-.19 p=-20, r=—-.68 p=97, r=.02
Ophthalmic clinic p=.76, r=-.19 - p=.09, r=.82 p=11, =79
Apartment price p=20, r=-.68 p=-09, =282 - p=-29, r=.60

The number of population p=97, r=.02 p=.11, =79 p=29, r=.60 -

Table 15. The distribution of population, optical store, and ophthalmic clinic in seoul special and six metropolitan city

Standard

market price

The number of
population per

The number of

The number of households per

establishments

Total Total per apartment establishment establishment

households  population > -
area (1 m)  Optical Ophthalmic Optical Ophthalmic Optical Ophthalmic

(10,000 won)  tore clinic store clinic store clinic
Seoul Special City 4,168,864 10,163,889 4,170,985 3,103 416 1,343 10,021 3,276 24,432
Busan Metropolitan City 1,405,124 3,527,891 1,930,493 844 66 1,665 21,290 4,180 53,453
Daegu metropolitan city 956,435 2,500,401 1,650,018 878 48 1,089 19,926 2,848 52,092
Inchon metropolitan city 1,115,526 2,867,302 1,975,216 501 63 2,227 17,707 5,723 45,513
Gwangju metropolitan city 566,086 1,471,698 1,263,372 494 23 1,146 24,612 2,979 63,987
Daejeon metropolitan city 586,701 1,528,893 1,818,109 452 34 1,298 17,256 3,383 44,967
Ulsan metropolitan city 431,140 1,152,540 1,892,019 292 20 1,477 21,557 3,947 57,627
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