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Prediction of Changes in Health Expenditure of Chronic Diseases between
Age group of Middle and Old Aged Population by using Future Elderly
Model
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Background: The purpose of this study is to forecast changes in the prevalence of chronic diseases and health expenditure by age
group.

Methods: Based on the Future Elderly Model, this study projects the size of Korean population, the prevalence of chronic diseases,
and health expenditure over the 2014-2040 period using two waves (2012, 2013) of the Korea Health Panel and National Health In-
surance Service database.

Results: First, the prevalence of chronic diseases increases by 2040. The population with hypertension increases 2.04 times; the dia-
betes increases 2.43 times; and the cancer increases 3.38 times. Second, health expenditure on chronic diseases increases as well.
Health expenditure on hypertension increases 4.33 times (1,098,753 million won in 2014 to 4,760,811 million won in 2040); diabetes
increases 5.34 times (792,444 million won in 2014 to 4,232,714 million won in 2040); and cancer increases 6.09 times (4,396,223 mil-
lion won in 2014 to 26,776,724 million won in 2040). Third, men and women who belong to the early middle-aged group (44-55
years old) as of 2014, have the highest increase rate in health spending.

Conclusion: Most Korean literature on health expenditure estimation employs a macro-simulation approach and does not fully take
into account personal characteristics and behaviors. Thus, this study aims to benefit medical administrators and policy makers to
frame effective and targeted health policies by analyzing personal-level data with a microsimulation model and providing health
expenditure projections by age group.
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Cancer (2013)
0.3477941%*
-0.0025487**
0.0179447
0.2410405
05117305

0.1844872
-0.2929457
-0.0533801
0.3484876
6.43287***
-10.90954***
6139.40
0.0000
6,968

s: 1907 Bt S RHIE 20139 tAI-o A Al4T8H57]
Diabetes (2013)

B 21559,
m2of Al 2013d9] 7|3E Zpolget &7F
whEpA} s = (EA1E-20131) 0. & 74]43?5}
=207 = 47R] WARE o
]
0.0816182
-0.0004087
0.0782069
1.0748627**
0.3535837
0.2077099 -0.1706036
9.156371*** 0.071434
-0.4985894 8.331307***
-0.4372831 0.4137037
-8.272622** -16.67199***
4695.15 2083.98
0.0000 0.0000
6,968
o} APEAS] A YU 3 W AYE Aol S BAle] 1 AT
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Hypertension (2013)

0.1946174

-0.0010158

-0.5732891***
0.8928324***
0.8279084***

8.296428***

A7) 47 elzH] v,

Table 1. Health transition matrix

Variable

Age (2012)

Body mass index > 25 kg/m? (2012)
0.0570463

0.0344726
-0.6761845***
-11.30717%**
7552.81
0.0000
6,968
SR
e

Age’ (2012)
6,968

2
Gender (2012)
Smoking (2012)
Hypertension (2012)
Diabetes (2012)
Cancer (2012)
Other (2012)

Constant
7e1e] AA| AV Y&

1
Probability >
p<0.05, **p<0.01, ***p<0.001.
1 (Technical Appendlx)oﬂ e}t o2 dAlg o] A
Eriy

Observation

Age’=AgexAge
2) Brain(2016)2] 7|<:%]
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Table 2. Disease-specific mortality rates

Variable Hypertension Diabetes Cancer Other
Early middle-aged (45-54) Male 0.0001474575 0.0004161729 0.0013188997 0.0020486362
Female 0.0000386859 0.0001295963 0.0007044192 0.0006987306
Late middle-aged (55-64) Male 0.0002992382 0.0008412082 0.0027361991 0.0032322232
Female 0.0001272693 0.0003031235 0.0011097733 0.0010672975
Early elderly (65-74) Male 0.0011201818 0.0024417995 0.0076870515 0.0085473778
Female 0.0007463238 0.0015701074 0.0040405135 0.0048952895
Late elderly (over 75) Male 0.0076244653 0.0115503022 0.0317187294 0.0482060458
Female 0.0103377302 0.0111809525 0.0211516322 0.0452543991
AEo 1 o} N X SR = oFRsle. — Hypertension
A Sl 20139 e 237wl ebidck omd e — Hyperer
A e, & 7HA55 23zt 2] Vehda, 7)erds imooooo, — Cancer
&t} 7| EEE 71 B At B Ao R Uk B 0!
S TH(Table 1). £ 15,000,000 -
E 10,000,000 [
2) et AfUE & 5,000,000
2 Ao AFAF AR AR a2 Aol et 2 3 N e L LR EE
o] ZH3x| Fa}7| wjizo] olgujdrlgute 2= 24 # o] Ay RRRRRRRIRRRRSRIRIR]RIRRRRRIR/IR/IKRSR
_ Year
E ol&o] ofHrh SAE AFTAsl S Al AghE Al E S HaL
313 Qlek It BA1 A Q] A3k APLE-L 21K A 0] Aplolqt Figure 1. Estimated health expenditure of chronic diseases.
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Table 3. Increased amounts of health expenditure between age groups (unit: 1 million won)

Disease Gender Age group* 2014 (a) 2020 (b) 2030 (c) 2040 (d) (dH-a)=AC %
Hypertension Male 1 64,569 79,777 152,916 93,379 N28810 194
2 110,042 162,866 144,426 239,395 A129,353 8.72
3 128,649 205,093 288,251 495,679 A 367,030 2474
4 128,864 273,931 519,052 1,086,994 A 958,130 64.59
Female 1 47,015 61,299 330,103 77,843 A30,828 15
2 121,801 164,864 138,250 238,674 A116,873 5.7
3 167,414 242,081 269,806 527,509 A 360,095 17.56
4 330,400 592,028 756,519 1,873,130 A1542,730 75.24
Diabetes Male 1 48,140 67,223 81,109 85,133 A36,993 2.1
2 99,338 156,814 222,397 258,890 159,552 9.07
3 103,344 183,146 365,471 478,698 A375,354 21.34
4 117,882 273,527 670,969 1,304,820 1,186,938 67.48
Female 1 40,495 61,425 76,900 81,563 A41,068 2.61
2 93,047 121,595 178,938 212815 A119,768 763
3 111,578 175,271 294,839 395,928 284,350 18.1
4 178,620 360,666 757,750 1,304,132 A1,125)512 71.66
Cancer Male 1 237,545 554,358 728,450 756,873 A519,328 4.06
2 773,785 1,766,597 2,813,447 3,297,762 A2,523977 19.73
3 613,981 1,645,498 4,200,694 5,706,942 5,092,961 3981
4 511,398 970,317 2,488,860 5,169,691 4,658,293 36.41
Female 1 513,286 499,492 586,500 631,503 A118217 124
2 690,228 1,320,390 1,575,777 1,843,845 A1,153,617 1211
3 658,771 1,451,461 3,423,683 4,223 456 3,564,685 374
4 397,227 1,028,794 2,636,052 5,088,891 24,691,664 49.24
*1, early middle-aged (45-54 years old); 2, late middle-aged (55-64 years old); 3, early elderly (65-74 years old); 4, late elderly (over 75 years old).
AC = Increased amounts of health expenditure
Table 4. Changes of age groups by time
Age group 2014 2024 2034 2044
1 Early middle-aged (45-54) Late middle-aged (55-64) Early elderly (65-74) Late elderly-1 (over 75)
2 Late middle-aged (55-64) Early elderly (65-74) Late elderly-1 (over 75) Late elderly-2 (over 85)
3 Early elderly (65-74) Late elderly-1(75-85) Late elderly-2 (over 85)
4 Late elderly (over 75) Late elderly-2 (over 85)
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Table 5. Changes in health expenditure of specific diseases between age groups by time (unit: 1 million won)

- 2014 2024 2034 2044
isease
Age group Total Age group Total Age group Total Age group Total

Hypertension  Early middle-aged 111,584 Late middle-aged 354,630 Early elderly 873572 Late elderly-1 1,417,959
Late middle-aged 231,843 Early elderly 607,695 Late elderly-1 1,047,860 Late elderly-2 2,229,983
Early elderly 296,063 Late elderly-1 528,211 Late elderly-2 1,219,045
Late elderly 459,264 Late elderly-2 642,322

Diabetes Early middle-aged 88,635 Late middle-aged 325,808 Early elderly 722,543 Late elderly-1 1,248,083
Late middle-aged 192,385 Early elderly 485,646 Late elderly-1 875,316 Late elderly-2 1,998,188
Early elderly 214,922 Late elderly-1 424,128 Late elderly-2 1,045,906
Late elderly 296,502 Late elderly-2 476,382

Cancer Early middle-aged 750,831 Late middle-aged 3,697,550 Early elderly 8,349,158 Late elderly-1 8,453,715
Late middle-aged 1,464,013 Early elderly 4973539 Late elderly-1 5,906,052 Late elderly-2 3,277,340
Early elderly 1,272,752 Late elderly-1 2,261,304 Late elderly-2 1,425,934
Late elderly 908,625 Late elderly-2 664,579

Table 6. Changes in total health expenditure between age groups by time (unit: 1 million won)

2014 2024 2034 2044

Agegroup  Total health expenditure Agegroup  Total health expenditure Agegroup  Total health expenditure Agegroup  Total health expenditure
Early middle-aged 951,050 (15) Late middle-aged 4,377,988 (26) Early elderly 9,945,273 (34) Late elderly-1 11,119,757 (28)
Late middle-aged 1,888,241 (30) Early elderly 6,066,880 (36) Late elderly-1 7,829,228 (27) Late elderly-2 7,505,511 (19)
Early elderly 1,783,737 (28) Late elderly-1 3,213643(19) Late elderly-2 3,690,885 (13)
Late elderly 1,664,391 (26) Late elderly-2 1,783,283 (10)
Total 6,287,419(100) Total 15,441,794 (91) Total 21,465,386 (74) Total 18,625,268 (47)
Over 45 6,287,419 Over 45 17,018,375 Over 45 29,109,815 Over 45 39,956,003

Values are presented as number (%). Total health expenditure is the total health expenditure of major chronic disease (hypertension, diabetes, and cancer). Total is the sum of the age
groups. % is the calculated value of the ratio of each group in the total health expenditure of over 45.
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