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Empirical Analysis of Geographic Inequalities in the Distribution of Nurses
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Purpose: This study aimed to identify changes in the regional distribution of nurses from 2011 to 2020 and to measure
the degree of geographic inequality in the distribution of nurses. Methods: National statistics from 2011 to 2020 were
used to analyze the distribution of practicing nurses and nursing graduates by region. The degree of geographic
inequality in these distributions was measured using the Gini coefficient. Results: Between 2011 and 2020, the
number of nursing graduates increased significantly in the non-capital regions and medically underserved areas.
However, non-capital regions observed a smaller increase in the number of practicing nurses than in the number
of nursing graduates produced, while capital regions experienced a larger increase in the number of practicing nurses
than in the number of nursing graduates produced. Furthermore, the degree of geographic inequality in the
distribution of practicing nurses worsened between 2011 and 2020. Conclusion: Effective policies to prevent the
outflow of rural nurses are necessary to mitigate geographical inequality in the distribution of nurses.
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Figure 1. Lorenz curve describing the Gini coefficient for the
distribution of practicing nurses.
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Table 1. Changes in the Distribution of Nursing Graduates and Practicing Nurses by Regions (2011, 2020) (Unit: person, %)

Number of Number of
. Number of Number of . .
Number of nursing Number of .. .. practicing
] ] 0.0 practicing practicing
Region Year nursing graduates per practicing nurses per 100
nurses per 1,000 nurses per 100 .
graduates 100,000 nurses . adjusted
. population beds . "
population inpatients
Whole 2011 13,902 274 118,771 2.3 20.7 21.6
2020 22,741 439 225,462 44 31.5 34.7
Change (63.6) (60.1) (89.8) (85.8) (52.0) (60.8)
Seoul 2011 1,729 16.9 29,804 2.9 36.8 311
2020 1,657 17.1 54,778 5.7 61.0 522
Change (-4.2) (1.6) (83.8) (94.8) (65.9) (67.7)
Busan 2011 751 21.1 10,144 29 18.0 19.4
2020 1,505 444 18,961 5.6 26.8 30.1
Change (100.4) (109.8) (86.9) (95.7) (49.3) (55.1)
Daegu 2011 981 39.1 6,458 2.6 21.5 211
2020 1,360 56.2 12,683 5.2 322 36.5
Change (38.6) (43.7) (96.4) (103.6) (49.6) (73.0)
Incheon 2011 371 13.2 4,689 1.7 17.3 18.7
2020 446 152 12,176 4.1 34.7 38.3
Change (20.2) (14.4) (159.7) (147.2) (101.0) (105.1)
Gwangju 2011 1,109 75.8 5,159 3.5 20.5 23.3
2020 1,624 112.0 9,112 6.3 229 28.4
Change (46.4) (47.8) (76.6) (78.3) (11.8) (22.0)
Daejeon 2011 655 432 4,056 27 19.8 20.1
2020 1,161 793 7457 5.1 311 36.1
Change (77.3) (83.5) (83.9) (90.3) (56.7) (79.8)
Ulsan 2011 408 359 2,390 21 19.8 19.6
2020 547 482 4,808 4.2 31.3 33.7
Change (34.1) (34.0) (101.2) (101.1) (57.9) (72.2)
Sejong 2011 - - - - - -
2020 0 0.0 754 21 379 41.6
Change ) ) () ) ) )
Gyeonggi 2011 1,295 10.8 20,228 1.7 18.8 19.9
2020 2,385 17.8 43,922 3.3 31.6 34.4
Change (84.2) (63.7) (117.1) (93.0) (67.7) (72.6)
Gangwon 2011 1,026 66.8 4,023 2.6 221 27.0
2020 1,559 101.0 6,235 4.0 36.2 41.6
Change (51.9) (51.3) (55.0) (54.3) (64.1) (54.3)
Chungbuk 2011 396 25.3 2,763 1.8 14.8 16.9
2020 1,025 64.0 4,869 3.0 22.6 27.3
Change (158.8) (152.7) (76.2) (72.0) (53.1) (61.6)
Chungnam 2011 524 249 3,425 1.6 14.3 15.9
2020 1,328 62.6 6,112 29 21.3 249
Change (153.4) (151.1) (78.5) (76.8) (49.0) (56.4)
Jeonbuk 2011 811 433 4,745 25 15.6 16.1
2020 1,435 79.5 7,971 44 20.0 231
Change (76.9) (83.8) (68.0) (74.5) (28.3) (43.5)
Jeonnam 2011 1,027 53.6 5,630 29 17.5 19.2
2020 1,688 912 8,556 4.6 20.9 252
Change (64.4) (69.9) (52.0) (57.1) (19.6) (30.8)

Change=Rate of change={(2020 data—2011 data)/2011 data}x100.
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Table 1. Changes in the Distribution of Nursing Graduates and Practicing Nurses by Regions (2011, 2020) (Unit: person, %)

(Continued)
Numb'er of Number of Number of Numl‘ae'r of
Number of nursing Number of .. .. practicing
Region Year nursing graduates per practicing practicing practicing nurses per 100
8! nurses per 1,000 nurses per 100 .
graduates 100,000 nurses . adjusted
. population beds . .
population inpatients
Gyeongbuk 2011 1,777 65.8 6,192 23 17.6 20.4
2020 2,955 112.0 9,693 3.7 222 275
Change (66.3) (70.1) (56.5) (60.1) (26.0) (34.6)
Gyeongnam 2011 777 235 7,277 2.2 14.3 16.7
2020 1,766 529 14,576 44 22.7 28.2
Change (127.3) (125.1) (100.3) (98.4) (58.7) (69.2)
Jeju 2011 265 46.0 1,788 31 432 329
2020 300 44.5 2,799 41 57.0 448
Change (13.2) (-3.3) (56.5) (33.7) (35.4) (36.1)
Metropolitan 2011 5,715 252 61,965 2.7 253 24.5
2020 7,964 36.7 118,662 55 38.9 40.3
Change (39.4) (45.2) (91.5) (99.6) (54.0) (64.5)
Small and 2011 7,810 30.5 53,539 2.1 17.6 193
medium-sized 2020 13,926 50.2 102,380 3.7 26.7 30.8
cities Change (78.3) (64.8) (91.2) (76.8) (51.4) (59.7)
Underserved 2011 377 15.3 3,267 1.3 13.1 15.5
areas 2020 851 35.7 4,420 1.9 155 19.2
Change (125.7) (133.8) (35.3) (40.1) (18.0) (23.8)

Change=Rate of change={(2020 data—2011 data)/2011 data}x100.
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Table 2. Nursing Workforce Lost by Cities and Provinces between 2011 and 2020 (Unit: person, %)

Total number of

Number of practicing nurses

Number of nursing

Region nursing graduates increased workforce lost
8! from 2011 to 2020 between 2011 and 2020 between 2011 and 2020
[A] [B] [A-B]
Whole 183,555 (100.0) 106,691 (58.1) 76,864 (41.9)
Seoul 16,750 (100.0) 24,974 (149.1) -8,224 (-49.1)
Busan 11,581 (100.0) 8,817 (76.1) 2,764 (23.9)
Daegu 11,235 (100.0) 6,225 (55.4) 5,010 (44.6)
Incheon 3,621 (100.0) 7,487 (206.8) -3,866 (-106.8)
Gwangju 13,625 (100.0) 3,953 (29.0) 9,672 (71.0)
Daejeon 9,362 (100.0) 3,401 (36.3) 5,961 (63.7)
Ulsan 4,611 (100.0) 2,418 (52.4) 2,193 (47.6)
Sejong 0 (=) 677% (=) -677% (-)
Gyeonggi 17,997 (100.0) 23,694 (131.7) -5,697 (-31.7)
Gangwon 12,466 (100.0) 2,212 (17.7) 10,254 (82.3)
Chungbuk 7,730 (100.0) 2,106 (27.2) 5,624 (72.8)
Chungnam 10,203 (100.0) 2,687 (26.3) 7,516 (73.7)
Jeonbuk 11,156 (100.0) 3,226 (28.9) 7,930 (71.1)
Jeonnam 13,792 (100.0) 2,926 (21.2) 10,866 (78.8)
Gyeongbuk 23,004 (100.0) 3,501 (15.2) 19,503 (84.8)
Gyeongnam 13,353 (100.0) 7,299 (54.7) 6,054 (45.3)
Jeju 3,069 (100.0) 1,011 (32.9) 2,058 (67.1)
*Between 2012 and 2020.
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

——Practicing Nurses based on Population

Nursing Graduates based on Population

-=—Practicing Nurses based on Beds

——Practicing Nurses based on Adjusted Inpatients

A. Gini coefficient for the distribution of nursing graduates and
practicing nurses by cities and provinces from 2011 to 2020.

2011 2012 2013 2014 2015 2018 2017 2018 2019 2020

Nursing Graduates based on Population

——Practicing Nurses based on Population
—=—Practicing Nurses based on Beds
——Practicing Nurses based on Adjusted Inpatients

B. Gini coefficient for the distribution of nursing graduates and

practicing nurses in metropolitan, small and medium-sized cities,
and underserved areas from 2011 to 2020.

Figure 2. Trends in the Gini coefficient for the distribution of nursing workforce.
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