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The purpose of this study is to provide policy recommendations for manpower planning by
forecasting the supply and demand of Medical Technologists. Supply was estimated using an
in—and-out movement method with a demographic method based on a baseline projection model.
Demand was projected according to a demand-based method using the number of clinico-
pathologic examinations taken for Medical Technologists. Over- or undersupply of Medical
Technologists will depend on the productivity scenario and assumptions and ultimately on
governmental policy direction. In other words, whether the production of Medical Technologists is
higher or lower than the current level depends on the government policy to consider insurance
finances. In this study, we assessed 'productivity scenario 3’ based on the productivity as of 2012,
when the government's policy direction was not considered. Based on the demand scenario using
the ARIMA model, the supply of Medical Technologists is expected to be excessive. This oversupply
accounts for less than 10% of the total and therefore should not be a big problem. However, given
that the employment rate of Medical Technologists is 60%, it is necessary to consider policies to
utilize the unemployed. These measures should expand the employment opportunities for the
unemployed. To this end, it is necessary to strengthen the functions of laboratories in the public
health center, to increase the quota of Medical Technologists, to assure their status, to establish a
permanent inspection system for outpatient patients, and to expand the export of Medical
Technologists overseas.
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* New(n-4(3)): Number of students admitted to

i

]
: Number of emigrants in the year n

Medical Technologist”
: Number of retirees

practice

in the year n-1
* NS(n): Number of new providers in the year n

domestic colleges in the year n-4(3)
+ g(n): Graduation rate from domestic colleges

Sn)* (CWR + UCWR)

in the year n
* @' Application rate of state exams

New(n-4(3))x
= 8. Pass rate of state exams

« UCWR: Active provider rate in non-clinical

- L(n): Number of lost providers in the vear n
* WS(n): Number of active providers in the year
* CWR: Active provider rate in clinical practice

* D(n) © Number of deaths in the year n

* EM(n)

+ Registered license for in n year
* R(n)

S(n-1)+NS(n) —L(n)

D(n)+EM(n)+R(n)

* S(n-1): Number of surviving domestic providers

* S(n): Number of surviving providers in the year n

NS(n)
L(n)
S(n)
WS(n)

Stage

2. Workforce Increase
5. Active Workforce

of wpet debAl=d, 9
3. Workforce Decrease
4. Available Workforce

| 1. Licensee

3

Figure 1. Health care workforce supply projection model. *Synonyms:
Medical Laboratory Technologist, Clinical Laboratory Technologist,
Medical Laboratory Scientist, Clinical Laboratory Scientist.
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Base year Utilization rate Vizorz,y Vizo1z,i: 2012 Utilization rate
utilization =V osz, s e/ Gromiers, 1/100>C} G2 Insurance distribution ratio
+V aouz, s G, 1 /100)} C: Inpatient-outpatient conversion ratio
i Type of medical worker
Weighted utilization V‘?Lz;nz » (TWon5P ) 1 Type of medical service
o e peRe e Waor: : Weighted utilization by age
Uaons iz Utilization b
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Table 1. Annual status of successful and licensed registrants of
Medical Technologist by year (Units: person; %)

No. of No. of
No.of N Rate of accumulated
Year - applicants .
applicants exam pass applicants
accepted
accepted
2005 2,269 1,400 61.7 36,982
2006 2,365 1,375 58.1 38,358
2007 2,366 1,440 60.9 39,794
2008 2,395 1,225 51.1 41,019
2009 2,654 1,708 64.4 42,727
2010 2,371 1,202 50.7 43,929
2011 2,497 1,618 64.8 45,547
2012 2,482 1,496 60.3 47,043
2013 2,756 1,798 65.2 48,841

Source: Korea Health Personnel Licensing Examination Institute,
2013.
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Table 2. Current status of training related departments of Medical
Technologist (Unit: person)

4-year college 3-year college

Year

Admission  Other than  Admission  Other than

quota quota quota quota
2005 407 23 1,760 100
2006 477 27 1,880 107
2007 597 34 1,940 111
2008 627 42 1,720 143
2009 707 61 1,730 185
2010 887 91 1,690 244
2011 932 93 1,720 239
2012 902 75 1,750 218
2013 1,082 77 1,780 189

Source: Ministry of Health and Welfare, 2013.
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Table 3. Projection of the supply of Medical Technologist (Unit:
person)

Licensed Available  Active

Year Clinical  Nonclinical
supply supply supply

2015 53,988 43,986 25,776 19,874 5,902

2020 69,190 58,238 34,128 26,314 7,814

2025 84,770 71,240 41,747 32,189 9,558

2030 100,354 82,107 48115 37,098 11,016

Table 4. Weight and number of clinical pathology tests by age
and type of health insurance (2012)

Age National Health Insurance Medical Care
8oup  Oytpatient  Inpatient  Outpatient  Inpatient
(vear)  |ilization utilization  utilization utilization

0~4 0.44 1.38 0.23 0.36
5~14 0.25 0.25 0.18 0.12
15~24 0.35 0.27 0.26 1.41
25~34 0.71 0.39 0.76 0.49
35~44 0.77 0.50 1.06 0.73
45~54 1.20 0.91 1.31 1.05
55~64 1.87 1.60 1.51 1.19
65~74 2.49 2.99 1.59 1.10
75+ 2.00 4.45 1.17 1.22

Source: 2012 Health Insurance Review Agency’s internal data.
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Table 5. Number of annual clinical pathology tests per healthcare
covered population

National Health Insurance Medical Care

Year Outpatient  Inpatient ~ Outpatient  Inpatient

utilization  utilization utilization  utilization
2008 7.876 7.766 15.741 30.816
2009 8.730 8.282 17.568 34.279
2010 9.198 9.256 17.858 34.477
2011 9.833 9.399 19.563 36.041
2012 10.423 9.970 21.312 49.926

Notes: Outpatient utilization, No. of outpatient visits; Inpatient
utilization, length of stay.
Source: 2012 Health Insurance Review Agency’s internal data.
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Table 6. Demand 1 (Increase rate of geometric average): Medical Technologist (Unit: persons)

Working days (Clinical) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 18,170 26,238 37,650 53,651 17,485 25,248 36,229 51,626
Productivity scenario 2 19,822 28,624 41,073 58,528 19,074 27,544 39,523 56,320
Productivity scenario 3 21,804 31,486 45,180 64,381 20,982 30,298 43,475 61,952
Productivity scenario 4 24,227 34,985 50,200 71,535 23,313 33,664 48,306 68,335
Productivity scenario 5 27,256 39,358 56,475 80,476 26,227 37,873 54,344 77,440

Table 7. Demand 2 (Logistic): Medical Technologist (Unit: persons)

Working days (Clinical) 255 days 265 days

Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 19,691 30,202 45,905 68,934 18,948 29,062 44172 66,333
Productivity scenario 2 21,481 32,947 50,078 75,201 20,671 31,704 48,188 72,363
Productivity scenario 3 23,629 36,242 55,086 82,721 22,738 34,874 53,007 79,600
Productivity scenario 4 26,255 40,269 61,206 91,913 25,264 38,749 58,896 88,444
Productivity scenario 5 29,537 45,303 68,857 103,402 28,422 43,593 66,259 99,500

Table 8. Demand 3 (Logarithm): Medical Technologist (Unit: persons)

Working days (Clinical) 255 days 265 days

Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 17,580 23,038 28,966 35,186 16,917 22,168 27,873 33,858
Productivity scenario 2 19,179 25,132 31,599 38,385 18,455 24,183 30,407 36,936
Productivity scenario 3 21,096 27,645 34,759 42223 20,300 26,602 33,447 40,630
Productivity scenario 4 23,441 30,717 38,621 46,915 22,556 29,558 37,164 45,144
Productivity scenario 5 26,371 34,556 43,449 52,779 25,375 33,252 41,809 50,787

Table 9. Demand 4 (ARIMA): Medical Technologist (Unit: persons)

Working days (Clinical) 255 days 265 days

Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 16,979 21,325 25,444 29,103 16,338 20,520 24,484 28,005
Productivity scenario 2 18,523 23,263 27,757 31,749 17,824 22,385 26,710 30,551
Productivity scenario 3 20,375 25,590 30,533 34,923 19,606 24,624 29,381 33,606
Productivity scenario 4 22,639 28,433 33,926 38,804 21,785 27,360 32,646 37,340
Productivity scenario 5 25,469 31,987 38,167 43,654 24,508 30,780 36,726 42,007

25,469%0] A Zog AW, 20300 HA=

29,1037 BAl= 43,6547 0] BoE A o= Al
(Table 9). Al 2] @ 2h= A L7 U5 26582 7]
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(o3

=
=

o | o

www.kjcls.org

F7hs 4 25592 70 & st
ﬁﬂﬂ uﬂ7"vL#7H_5(Increase rate of geometric average) < 4
ool AT A AINE AW EH, iAo wek 20159
of| 217|1%= 5,192 o]l A WAl=8,094™g 0] Do st A o7 AE Q]
1, 20309 0fli= AA1= 15,3307 0l A WA= 23,8970 B
Aoz XJ%PQ At Table 10). 4, Curve Estimation ¥ 5 2
T A goto] A R FAANE A EH, 20154
7ol A WA= 8,771 9] vl g 2l At OJFA
ERL, 2030 ol 21 7l= 20,4707 0l A &
& AR elgol BRE A o At

[e] v o

ok |
4
1-1:1
ofk
rulo
b

Y
>
rir
}I‘I
Qo
.A

o
A e
fo
et
pact
o
il
L o

)
(U8
QO
~
(@)
U
of.
1o
=
jnics
i g2



Korean ] Clin Lab Sci. Vol. 50, No. 4, December 2018 517

Table 10. Demand 1 (Increase rate of geometric average): non—clinical Medical Technologist (Unit: persons)

Working days

(Non—Clinical) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 5,396 7,792 11,180 15,932 5,192 7,497 10,758 15,330
Productivity scenario 2 5,886 8,500 12,197 17,380 5,664 8,179 11,736 16,724
Productivity scenario 3 6,475 9,350 13,416 19,118 6,231 8,997 12,910 18,397
Productivity scenario 4 7,194 10,389 14,907 21,242 6,923 9,997 14,344 20,441
Productivity scenario 5 8,094 11,687 16,770 23,897 7,788 11,246 16,137 22,996
Table 11. Demand 2 (Logistic): non-clinical Medical Technologist (Unit: persons)
Working days
(Non—-Clinical) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 5,847 8,968 13,631 20,470 5,627 8,630 13,117 19,698
Productivity scenario 2 6,379 9,784 14,871 22,331 6,138 9,415 14,309 21,488
Productivity scenario 3 7,017 10,762 16,358 24 564 6,752 10,356 15,740 23,637
Productivity scenario 4 7,796 11,958 18,175 27,293 7,502 11,507 17,489 26,263
Productivity scenario 5 8,771 13,453 20,447 30,705 8,440 12,945 19,675 29,546
Table 12. Demand 3 (Logarithm): non-clinical Medical Technologist (Unit: persons)
Working days
(Non—Clinical) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 5,220 6,841 8,601 10,448 5,023 6,583 8,277 10,054
Productivity scenario 2 5,695 7,463 9,383 11,398 5,480 7,181 9,029 10,968
Productivity scenario 3 6,265 8,209 10,322 12,538 6,028 7,899 9,932 12,065
Productivity scenario 4 6,961 9,121 11,469 13,931 6,698 8,777 11,036 13,406
Productivity scenario 5 7,831 10,261 12,902 15,673 7,535 9,874 12,415 15,081
o}, 19) 2 547 2659 710 R 201590 A= 56278 86427014 WA 12,9632 ¥ Q14 eI A} Qo]
of| A WA= 8,440789] B AL A FJ*VP%%J o= A Q3 Aog AkEct 1 LTt 2659 V|Ee R
590, 203040l 7 19.698014 WA 29,5468 2015K10f Al 4,852 84 WA 7,278 vI9A 9
gl e B o R Y E‘r(Table 11) HeAE et Zos duEglon, 2030d00s A=
A, LogarithmBE YO 2 3748 £a3A23E Aus 83163014 BA 12,4743 vl dpgelt 9a s

, 2015qu1] AAE= 5,22078 1A A= 7,831789] HIA
P EA Qlgo] B adh A0 & velidal, 20301l 27
10,4480l A HWAI= 15,6738 Bl A 2lAL Q1=
Qg Ao Autec) 8|1 54T} 2654 7|0
20159 0] AA)= 5,023 5N A WA= 7,535 2 vl el
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10,0547l A WA= 15,0812 H]JAF JAE A Z g
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Table 13. Demand 4 (ARIMA): non—clinical Medical Technologist (Unit: persons)

Working days

(Non—Clinical) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 5,042 6,332 7,556 8,642 4,852 6,093 7,271 8,316
Productivity scenario 2 5,500 6,908 8,243 9,428 5,293 6,647 7,932 9,072
Productivity scenario 3 6,050 7,599 9,067 10,370 5,822 7,312 8,725 9,979
Productivity scenario 4 6,723 8,443 10,074 11,523 6,469 8,125 9,694 11,088
Productivity scenario 5 7,563 9,499 11,334 12,963 7,278 9,140 10,906 12,474
Table 14. Demand 1 (Increase rate of geometric average): Total Medical Technologist (Unit: persons)
Working days (Active) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 23,566 34,030 48,830 69,583 22,677 32,746 46,988 66,957
Productivity scenario 2 25,708 37,124 53,269 75,908 24,738 35,723 51,259 73,044
Productivity scenario 3 28,279 40,836 58,596 83,499 27,212 39,295 56,385 80,348
Productivity scenario 4 31,421 45,373 65,107 92,777 30,236 43,661 62,650 89,276
Productivity scenario 5 35,349 51,045 73,245 104,374 34,015 49,119 70,481 100,435
Table 15. Demand 1 (Logistic): Total Medical Technologist (Unit: persons)
Working days (Active) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 25,539 39,170 59,536 89,404 24,575 37,692 57,289 86,031
Productivity scenario 2 27,860 42,731 64,948 97,532 26,809 41,119 62,497 93,852
Productivity scenario 3 30,646 47,004 71,443 107,285 29,490 45,230 68,747 103,237
Productivity scenario 4 34,051 52,227 79,381 119,206 32,766 50,256 76,386 114,708
Productivity scenario 5 38,308 58,755 89,304 134,107 36,862 56,538 85,934 129,046
Table 16. Demand 1 (Logarithm): Total Medical Technologist (Unit: persons)
Working days (Active) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 22,801 29,879 37,567 45,634 21,940 28,751 36,150 43912
Productivity scenario 2 24,874 32,595 40,982 49,783 23,935 31,365 39,436 47,904
Productivity scenario 3 27,361 35,854 45,081 54,761 26,329 34,501 43,380 52,695
Productivity scenario 4 30,401 39,838 50,090 60,846 29,254 38,335 48,200 58,550
Productivity scenario 5 34,201 44818 56,351 68,451 32,911 43127 54,224 65,368
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Table 17. Demand 1 (ARIMA): Total Medical Technologist (Unit: persons)

Working days (Active) 255 days 265 days
Year 2015 2020 2025 2030 2015 2020 2025 2030
Productivity scenario 1 22,021 27,657 33,000 37,745 21,190 26,613 31,755 36,321
Productivity scenario 2 24,023 30,171 36,000 41176 23,117 29,033 34,642 39,622
Productivity scenario 3 26,425 33,188 39,600 45,294 25,428 31,936 38,106 43,585
Productivity scenario 4 29,362 36,876 44,000 50,327 28,254 35,484 42 340 48 427
Productivity scenario 5 33,032 41,485 49,500 56,617 31,785 39,920 47,632 54,481
Table 18. Demand scenario 1: Applied by increased rate of geometric average (Unit: persons)
Demand method Demand scenario 1: Applied by increased rate of geometric average
Working days 255 265
Year 2015 2020 2025 2030 2015 2020 2025 2030
Supply
Licensed 53,988 69,190 84,770 100,354 53,988 69,190 84,770 100,354
Available 43,986 58,238 71,240 82,107 43,986 58,238 71,240 82,107
Activity (A) 25,776 34,128 41,747 48,115 25,776 34,128 41,747 48,115
Demand (B)
Productivity scenario 1 23,566 34,030 48,830 69,583 22,677 32,746 46,988 66,957
Productivity scenario 2 25,708 37,124 53,269 75,908 24,738 35,723 51,259 73,044
Productivity scenario 3 28,279 40,836 58,596 83,499 27,212 39,295 56,385 80,348
Productivity scenario 4 31,421 45373 65,107 92,777 30,236 43,661 62,650 89,276
Productivity scenario 5 35,349 51,045 73,245 104,374 34,015 49,119 70,481 100,435
Difference (A-B)
Productivity scenario 1 2,210 98 —7,083 —21,468 3,099 1,382 —5,241 —18,842
Productivity scenario 2 68 —2,996 —11,522 —27,793 1,038 —1,595 —9,512 —24,929
Productivity scenario 3 —2,503 —6,708 —16,849 —35,384 —1,436 —5,167 —14,638 —32,233
Productivity scenario 4 —5,645 —11,246 —23,360 — 44,662 —4,460 —9,533 —20,903 —41,161
Productivity scenario 5 —9,573 —16,917 —31,498 —56,259 —8,239 —14,991 —28,734 —52,320
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Figure 3. Demand Scenario 1: Applied by increased rate of
geometric average-255 working days.
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Figure 4. Demand Scenario 1: Applied by increased rate of
geometric average-265 working days.
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Table 19. Demand scenario 2: Logistic (Units: days, persons)

Demand method

Demand scenario 2: Logistic

Working days 255 265
Year 2015 2020 2025 2030 2015 2020 2025 2030
Supply
Licensed 53,988 69,190 84,770 100,354 53,988 69,190 84,770 100,354
Available 43,986 58,238 71,240 82,107 43,986 58,238 71,240 82,107
Activity (A) 25,776 34,128 41,747 48,115 25,776 34,128 41,747 48,115
Demand (B)
Productivity scenario 1 25,539 39,170 59,536 89,404 24,575 37,692 57,289 86,031
Productivity scenario 2 27,860 42,731 64,948 97,532 26,809 41,119 62,497 93,852
Productivity scenario 3 30,646 47,004 71,443 107,285 29,490 45,230 68,747 103,237
Productivity scenario 4 34,051 52,227 79,381 119,206 32,766 50,256 76,386 114,708
Productivity scenario 5 38,308 58,755 89,304 134,107 36,862 56,538 85,934 129,046
Difference (A-B)
Productivity scenario 1 238 —5,042 —17,789 —41,290 1,201 —3,564 —15,542 —37,916
Productivity scenario 2 —2,084 —8,603 —23,201 —49.417 —1,033 —6,991 —20,751 —45,737
Productivity scenario 3 —4,870 —12,876 —29,696 —59,171 —3,714 —11,103 —27,000 —55,122
Productivity scenario 4 —8,275 —18,099 —37,634 —71,091 —6,990 —-16,128 —34,639 —66,593
Productivity scenario 5 —12,532 —24,628 —47,557 —85,992 —11,086 —22,410 —44187 —80,931
<@ Arlalat ﬁ%’ﬁﬂ‘%‘nf‘%\kl&lg( Logit)> <QlAb=la|A} —ﬂ“—ﬁ?%‘n —i—%ﬂLHE( Logit)>
.- - o~ 0 = e e —
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Figure 5. Demand Scenario 2: Logistic-255 working days.
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Table 20. Demand scenario 3: Logarithm (Units :

days, persons)
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Demand method

Demand scenario 3: Logarithm

Working days 255 265
Year 2015 2020 2025 2030 2015 2020 2025 2030
Supply
Licensed 53,988 69,190 84,770 100,354 53,988 69,190 84,770 100,354
Available 43,986 58,238 71,240 82,107 43,986 58,238 71,240 82,107
Activity (A) 25,776 34,128 41,747 48,115 25,776 34,128 41,747 48,115
Demand (B)
Productivity scenario 1 22,801 29,879 37,567 45,634 21,940 28,751 36,150 43912
Productivity scenario 2 24,874 32,595 40,982 49,783 23,935 31,365 39,436 47,904
Productivity scenario 3 27,361 35,854 45,081 54,761 26,329 34,501 43,380 52,695
Productivity scenario 4 30,401 39,838 50,090 60,846 29,254 38,335 48,200 58,550
Productivity scenario 5 34,201 44,818 56,351 68,451 32,911 43,127 54,224 65,368
Difference (A-B)
Productivity scenario 1 2,975 4,249 4,180 2,481 3,836 5,377 5,597 4,203
Productivity scenario 2 902 1,533 764 —1,668 1,841 2,763 2,311 211
Productivity scenario 3 —1,585 —1,727 —3,334 —6,646 —552 —374 —1,633 —4,580
Productivity scenario 4  —4,625 —5,710 —8,343 —12,731 —3,478 —4,207 —6,453 —10,435
Productivity scenario 5 —8,425 —10,690 —14,604 —20,337 —7,135 —8,999 —12,478 —17,754
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Table 21. Demand scenario 4: ARIMA (Units: days, persons)

Demand method

Demand scenario 4: ARIMA

Working days 255
Year 2015 2020 2025 2030 2015 2020 2025 2030
Supply
Licensed 53,988 69,190 84,770 100,354 53,988 69,190 84,770 100,354
Available 43,986 58,238 71,240 82,107 43,986 58,238 71,240 82,107
Activity (A) 25,776 34,128 41,747 48,115 25,776 34,128 41,747 48,115
Demand (B)
Productivity scenario 1 22,021 27,657 33,000 37,745 21,190 26,613 31,755 36,321
Productivity scenario 2 24,023 30,171 36,000 41,176 23,117 29,033 34,642 39,622
Productivity scenario 3 26,425 33,188 39,600 45,294 25,428 31,936 38,106 43,585
Productivity scenario 4 29,362 36,876 44,000 50,327 28,254 35,484 42 340 48 427
Productivity scenario 5 33,032 41,485 49,500 56,617 31,785 39,920 47,632 54,481
Difference (A-B)
Productivity scenario 1 3,755 6,471 8,747 10,370 4,586 7,514 9,992 11,794
Productivity scenario 2 1,753 3,957 5,747 6,939 2,660 5,095 7,105 8,492
Productivity scenario 3 —649 939 2,147 2,821 348 2,192 3,641 4,530
Productivity scenario 4  —3,585 —2,748 —2,253 —2,212 —2,478 —1,357 —593 —313
Productivity scenario 5 —7,256 —7,358 —7,753 —8,503 —6,009 —5,792 —5,885 —6,366
<@l aheda|Al #ﬂ:‘iiljmfl :}zaIL( ARIMAZ &> =
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Figure 9. Demand Scenario 4: ARIMA-255 working days.
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