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Analyzing the Projection of Physician Workforce Supply and Demand
in Gyeongsangnam-Do, South Korea, through System Dynamics

Youngsoo Kim", Beak-Geun Jeong”, Gyeong-Min Lee®
Gyeongsang National University Changwon Hospital”, Department of Preventive Medicine,
Gyeongsang National University”, Department of premedical, College of Medicine, Dankook University”

= Abstract =

Background: The adequate provision of medical care relies on the availability of a suitable number of
healthcare professionals. To ensure stability in healthcare delivery, it is crucial for a country to accurately
estimate and address the supply of doctors. This study aims to contribute to the formulation of effective
policies for securing and distributing doctor manpower, with a focus on medically underserved areas at
both the national and local government levels.

Methods: Employing the system dynamics methodology, this research utilizes stock and flow diagrams,
including level and rate diagrams, to quantitatively analyze the cumulative structure of the doctor supply
and demand system.

Results: The analysis reveals a substantial shortage of clinical doctors in Gyeongsangnam-do, amounting
to 15,477 as of 2021. Projections indicate a need for an additional 7,570 doctors by the year 2050 to
maintain the current healthcare service level. Examination of medical treatment rights and distribution
across cities and counties indicates an insufficiency in doctor supply relative to demand in the majority of
regions. Alternative scenarios, such as increasing medical school enrollments and adjusting retirement ages,
were explored, yet none provided a sufficient resolution to the shortage.

Conclusion: The findings underscore an impending exacerbation of the doctor shortage in
Gyeongsangnam-do if the existing system is perpetuated. Addressing this issue necessitates not only
augmenting the number of medical school students and adapting retirement age policies but also

implementing diverse strategies employed successfully in other countries. This study serves as a
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foundational step in informing evidence-based policies aimed at securing an ample and appropriately

distributed doctor workforce for sustainable healthcare delivery.

Key words: Gyeongsangnam-do, South Korea ; Physician Workforce Projection ; Underserved Healthcare Region ;
Doctor Workforce Augmentation
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4 Physician Workforce Analysis in Gyeongsangnam-do, South Korea
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10 Physician Workforce Analysis in Gyeongsangnam-do, South Korea

Table 4. A d % TR 5AY oAlele g3t

(9]
T8 Bl 99 A7 299 23 A%
2021 -15477 -8,09 -1,718 -1,804 -3,408 452
2022 -15,668 -8,187 -1,744 -1,824 -3,457 456
2023 -15931 -8,314 -1,777 -1,852 -3,526 -461
2024 -16,236 -8,462 -1815 -1,8%4 -3,608 -468
2025 -16,569 -8,622 -1,858 -1918 -3,69% 475
2026 -16,920 -8791 -1,903 -1,94 -3,790 -482
2027 -17,281 -8,964 -1,950 -1,990 -3,837 -489
2028 -17648 -9,140 -1,999 -2,027 -3,936 -49%6
2029 -18,016 -9,316 -2,048 -2,063 -4,086 -503
2030 -18,382 -9491 -2,097 -2,099 4185 -510
2040 -21,502 -10,997 -2,508 -2,397 -5,045 -baH
2041 -21,736 -11,112 -2,938 -2,419 -5,111 -b57
2042 21,954 -11,220 -2,965 -2,438 -5,173 -558
2043 -22,154 -11,320 -2,939 -2,456 -5,230 -559
2044 -22,336 -11,412 -2,610 -2472 -5,283 -559
2045 -22,501 -11,49% -2,629 -2,486 -5,331 -558
2046 -22,647 -11,573 -2,645 -2,498 -5,375 -057
2047 -22,175 -11,641 -2,658 -2,509 -5,413 -B55
2048 -22,885 -11,700 -2,668 -2017 -5,447 -552
2049 -22.975 -11,752 -2,676 -2,523 -5476 -549
2050 -23,047 -11,7% -2,680 -2,521 -5,500 -544

BT, ST, A

2
oL
#
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Table 5. A= A AR 5 Avee 24
(91 %)
oadist JAd 2 A g S 28 g 7

T 71

10% 57 20% <=7F  30% 57F  40% 7t 0.01 0.005 0.0025
2021 -15468 - 15468 - 15468 - 15468 - 15468 - 15468 - 15468 - 15468
2022 -15659 - 15644 - 15629 - 15615 - 15600 - 15617 - 15590 - 15577
2023 -15922 - 158 - 15865 - 15837 - 15809 - 15839 - 15786 - 15,759
2024 -16228 - 16187 - 16,146 - 16,106 - 16,065 - 16104 - 16,024 - 15983
2025 -16961 - 16908 - 16456 - 16404 - 16351 - 16,396 - 16,289 - 16,235
2026 -16911 - 16348 - 16,785 - 16,721 - 16638 - 16,705 - 16571 - 16,503
2021 -172713 - 1719 - 17125 - 17050 - 16976 - 17026 - 16,364 - 16,781
2028  -17640 - 17955 - 17470 - 17,386 - 17301 - 17,352 - 17162 - 17,064
2029  -18008 - 17913 - 17318 - 17722 - 17627 - 17679 - 17460 - 17348
2030  -183714 - 18268 - 18163 - 18057 - 1791 - 18,003 - 177755 - 17628
2040 21495 - 2128 - 21,076 - 20,867 - 20658 - 20634 - 20,112 - 19807
2041 -21729 - 21509 - 21,290 - 21,070 - 20,851 - 20870 - 20,262 - 19937
2042 21946 - 21,716 - 21487 - 21,257 - 21,027 - 21,039 - 20,393 - 20,047
2043 22146 - 21,906 - 21,666 - 21426 - 21,186 - 21190 - 20,905 - 20,137
2044 -22329 - 22018 - 21,828 - 21,977 - 21,327 - 21,321 - 20,596 - 20,206
2045 -22493 - 22232 - 21972 - 21,711 - 21,450 - 21434 - 20,668 - 20,24
2046 22640 - 22368 - 22097 - 21,826 - 2154 - 21,527 - 20,718 - 20,280
047 227168 - 22486 - 22204 - 21922 - 21640 - 21,600 - 20,748 - 20234
2048 22877 - 22985 - 22,292 - 22,000 - 21,707 - 21,663 - 20,755 - 20,266
2049 -22968 - 22664 - 22361 - 22,058 - 21,795 - 21,686 - 20,741 - 20,224
2000 -23039 - 227725 - 22411 - 22097 - 21,784 - 21697 - 20,703 - 20,159

L olshushelag) Qobge 2 AT HlE B2k FFRAGR, Ao, FFAFTAA § Aol BEL 5
R S £E AbEeME BN,
2. 28 g P AUe] A FIYA B A EAE FduA 25 A eEE 24T,
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1. Stock variables

1) Undergraduate of medical school: Current
undergraduate of medical school + (entrance of
medical school —graduation of medical school)

2) Graduation of medical school: Current graduation
of medical school + (graduation of medical
school —application of licensing examination)

3) Undergraduate of school of medicine: Current
undergraduate of school of medicine + (entrance
of school of medicine -graduation of school
of medicine)

4) Graduation of school of medicine: Current
graduation of school of medicine + (graduation
of school of medicine -application of licensing

examination)

2. Flow variables

1) Entrance of medical school: Applicants of
medical school / application period of medical
school

2) Candidate of medical school: (Undergraduate
of medical school / Undergraduate period of
medical school) Graduation rate of medical school

3) Entrance school of medicine: Applicants of
school of medicine / application period of school
of medicine

4) Candidate of school of medicine: (Undergraduate
of school of medicine / Undergraduate period
of school of medicine) Graduation rate of

school of medicine

3. Auxiliary variables/Constants

1) 1 Applicants of medical school: 2.840

2) Current undergraduate of medical school: 9.875
3) Application period of medical school: 1

4) Undergraduate period of medical school: 6

5) Graduation rate of medical school: 0.891

6) Current graduation of medical school: 1.378

7) Applicants of school of medicine: 218

8) Current undergraduate of school of medicine:
2,678

9) Application period of school of medicine: 1

10) Undergraduate period of school of medicine: 4

11) Graduation rate of school of medicine: 0.931

12) Current graduation of school of medicine: 1.502

5> OARRTIAIE 912 4 U Al

1. Stock variables

1) Application of licensing examination: 0 +
(registration of medical school + registration
of school of medicine - passed on licensing
examination within 1 year)

2) Passed on licensing examination: 0 + (passed
on licensing examination within 1 year -

application of intern - application of GP)

2. Flow variables

1) Registration of medical school: Graduation of
medical school / Application period

2) Registration of school of medicine: Graduation
of school of medicine / Application period

3) Passed on licensing examination within 1 year:
(Application of licensing examination /

Application period) Pass rates on licensing

examination

3. Auxiliary variables/Constants

1) Application period: 1

2) Pass rates on licensing examination: 0.950

3) Registration rates on licensing examination: 0.996

> Qo] A Y B4 Y A

1. Stock variables
1) Number of General Practitioner: Current number
of General Practitioner + (application of General

Practitioner - drop out General Practitioner)

-250 -



2. Flow variables

1) Application of General Practitioner: Passed on
licensing examination application rate of
General Practitioner / proper period

2) Drop out General Practitioner: Number of
General Practitioner Loss rate of General

Practitioner / proper period

3. Auxiliary variables/Constants
1) Application rate of General Practitioner: 0.09
2) Loss rate of General Practitioner: 0.0179

o

> ATIVY B YUY Bp L A4

r

1. Stock variables

1) Number of interns: Application of intern +
(Application of intern - Graduate of intern)

2) Number of residents: Current number of interns
+ (Graduate of intern - Graduate of resident)

3) Number of specialists: Current number of
residents + (Graduate of resident — Passed on
specialist)

4) Current number of specialists: Current number
of specialists + (Passed on specialist - Drop
out specialist rate)

2. Flow variables

1) Application of intern(specialist): (Passed on
licensing examination Application rate of
intern(specialist) / proper period

2) Graduate of intern(resident): (Number of interns
(residents) Graduate rate of intern) / proper
period

3) Passed on specialist examination: (Number of
specialists Rate of passed on specialist) /
proper period

4) Drop out specialist: (Number of specialists
Drop out specialist rate) / proper period

3. Auxiliary variables/Constants
1) Application rate of intern:0.870

AP, B, o] 4w 17

2) Graduate rate of intern: 0.805

3) Graduate rate of resident: 0.906

4) Rate of passed on specialist: 0.947
5) Drop out specialist rate: 0.0179

6) Current number of interns: 2.777

7) Current number of residents: 10.990

8) Current number of specialists: 83.147

» QIARIE 2L

e

a
E RS

1. Stock variables

1) Capacity of public health doctor: Current
number of public health doctor + (Join public
health doctor — Discharge from public health
doctor)

2) Capacity of army surgeon: Current number of
army surgeon + (Join army surgeon — Discharge

from army surgeon)

2. Flow variables

1) Join public health doctor: Application of public
health doctor / Application periods of public
health doctor

2) Discharge from public health doctor: (Current
number of public health doctor / Duration of
service periods) Discharge rate from public
health doctor

3) Join army surgeon: Application of army surgeon
/ Application periods of army surgeon

4) Discharge from army surgeon: (Current number
of army surgeon / Duration of service periods)

Discharge rate from army surgeon

3. Auxiliary variables/Constants
1) Current number of public health doctor: 1.994
2) Current number of army surgeon: 751

3) Duration of service: 3

» QITBE U Ba U 44

1. Stock variables
1) Young M(F), Children M(F), Adolescent M(F),
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Adult M(F), Middle-aged M(F), Retired M(F),
Elderly M(F): Births M -
(Maturing, Growing, Entering adult, Approaching
midlife, Aging, Getting old) M - death M

Flow variables

2. Flow variables
1) Births M: Adult F Birth rate M
2) Maturing M, Growing M, Entering adult M,

3

=

Approaching midlife M, Aging M, Getting old
M: Stock variables (Young, Children, Adolescent,
Adult, Middle-aged, Retired, Elderly) M
Auxiliary variables (Maturing rate, Growing
rate, Entering adult rate, Approaching midlife
rate, Aging rate, Getting old rate) M

Young death M, Children death M, Adolescent
death M, Adult death M, Middle-aged death
M, Retired death Mrate from army surgeon:
Stock variables (Young, Children, Adolescent,
Adult, Middle-aged, Retired, Elderly) M
(Auxiliary variables (Young death rate, Children
death rate, Adolescent death rate, Adult death
rate, Middle-aged death rate, Retired death

4)

rate, Elderly death rate) M 0.01)
Death M: Elderly M (Life expectancy death
rate M 0.01) / Life expectancy rate M

3. Auxiliary variables/Constants

D
2)
3)

4)

5)
6)
7)
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Birth rate by sex: 051

Birth rate M: 0918 (Birth rate by sex 0.01)
Maturing rate M, Growing rate M, Entering
adult rate M, Approaching midlife rate M,
Aging rate M, Getting old rate M: each value
(years)

Young death rate M, Children death rate M,
Adolescent death rate M, Adult death rate M,
Middle-aged death rate M, Retired death rate
M, Elderly death rate M: each value (death
rate by age/sex)

Life expectancy rate M/F: each 11/14

Life expectancy death rate M: 6.3817

Total Population: Stock variables (Young +
Children + Adolescent + Adult + Middle-aged
+ Retired + Elderly) M
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