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Socioeconomic Costs of Obesity for Korean Adults
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Department of Preventive Medicine, Graduate School of Public Health, Seoul National University; Department of Family Medicine,
Inje university, Sanggye Paik Hospital”; Department of Preventive Medicine, College of Medicine, Cheju National University®

Objective : To estimate the socioeconomic costs of obesity in -
Korea, 1998.

Methods : The 1998 National Health and Nutrition Examination
Survey(1998 NHNES) data was used and 10,880 persons who had
taken health examinations were selected for study. Essential
hypertension, NIDDM(non insulin-dependent diabetes mellitus),
dyslipidemia, osteoarthritis, coronary heart disease, stroke were
included as obesity related disease. The data of direct costs of obesity
was obtained from the National Federation of Medical Insurance. The
category of indirect costs was the loss of productivity caused by
premature death and admission, time costs, traffic costs, nursing fees
due to obesity. Multiple logistic regression model was developed to
estimate prevalence odds ratio by obesity class adjusted demographic
and socio-ecnomic:factors and calculate PAF(Population Attributable
Fraction) of obesity on obesity related disease. And we finally
calculated the socioeconomic costs of obesity in relation to BMI with
PAF.

Key Words: Obesity, Obesity related disease, Socioeconomic costs

Results : The direct costs of obesity were 2,126 billion~965 billion
Won in considering out of pocket payment to uninsured services, and
the indirect costs of obesity were 2,099 billion~1,086 billion Won.
Consequently, in considering out of pocket payment to uninsured
services, the socioeconomic costs of obesity were 4,225 billion~2,050
billion Won, which corresponded to about 0.094% ~0.046% of GDP
and 1.88%~0.91 of total health care costs in Korea.

Conclusions : Obesity represents a major health problem with
significant economic implications for the society. This results are
conservative estimates as far as all obesity related disease and all
health care and indirect costs were not included due to missing
information. Further studies are needed to caculate socioeconomic
costs of obesity more exactly.
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Table 1. General characteristics of the subjects

(Unit : Person, %)

Variables Frequency Percent

Sex

Male 5,162 474

Female 5,718 52.6
Age

20-40 5,287 48.6

41-60 3,811 35.0

> 60 1,782 164
Health insurance scheme
Public officials & school teachers 996 9.2
Industrial workers 3,816 351
Self-employed 5,708 525
Medical aid program 237 22
others 123 1.1
Educational level
Elementary 2,659 244
Middle 1,474 13.6
High 4,060 37.3
College & over 2,687 24.7
Marital Status
Single 1,812 16.7
Married 7,956 73.1
Divorced, Widowed, Seperated 1,112 10.2
Total 10,880 100.0
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Table 2. Estimated odds ratio of obesity related morbidity by BMI(Body Mass

Index)
BMI(kg/m?) Odds ratio 95% CI
21 1.03 0.82-1.31
22 1.45 1.25-1.67
23 2.01 1.74-2.33
24 2.60 223-3.04
25 2.62 2.22-3.09
26 377 3.13-4.54

Table 3. Estimated prevalence of obesity in relation to BMI(Body Mass Index) by

sex
{(Unit : Person/100 Persons)
BMI(kg/m?) Male Female
23 50 46
24 38 36
25 26 27
26 17 19
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Table 4. Estimated odds ratio and PAF of obesity related disease in relation to BMI{Body Mass Index) by sex

BMI
Obesity related disease 23 24 25 26
M F M F M F M F

OR PAF OR PAF  OR PAF OR PAF OR PAF OR PAF  OR PAF OR PAF
Hypertension 253 043 223 036 247 036 213 029 250 028 217 024 278 023 200 0.16
NIDDM 1.71 026 225 037 1.62 019 194 025 186 0.18 185 019 1.84 0.12 197 0.16
CHD 1.00° 0.00 1.09" 0.04 1.18 0.06 1.19° 0.06 1.16 004 133 008 1.15 0.02 1.44 008
Stroke 1.03* 0.01 1.60 022 1.04* 0.01 1.00" 0.00 124 006 133 0.08 144 007 1.56°0.10
Dyslipidemia 291 049 207 033 291 042 187 024 258 006 176 0.17 289 024 188 014
Osteoarthritis 1.74 027 194 030 1.51 016 198 0.26 199 020 216 024 207 0.15 2.06 0.17

‘p>0.05
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Table 5. Total costs and costs attributable to obesity in relation to BMI of obesity-related disease by sex(1998)
(Unit : Million Won)

Costs attributable to obesity in relation to BMI

: . Total costs
Obesity related disease 23 24 25 26
' M F M F M F M F M F
Inpatient care Hypertension 2964 7,697 1,284 27781 1.061 2231 830 1,850 687 1,229
NIDDM 9,106 12,575 2,386 4,591 1,734 3,179 1,667 2,338 1,138 1,959
CHD 49,634 35,356 0 1,406 3,178 2,263 1,982 2,892 1,234 2,728
Stroke 31,665 33222 468 7,186 474 0 1,860 2,718 2,204 3,195
Dyslipidemia 0 0 0 0 0 0 0 0 0 0
Osteoarthritis 1,631 19,016 441 5,740 263 4944 334 4,526 251 3,175
Total 95,000 107,866 4,579 21,704 6,710 12,618 6,674 14325 5514 12285
Outpatient service Hypertension 147,523 90,417 63,941 32,672 52,826 26211 41,332 21,734 34211 14,436
NIDDM 40,134 49,053 10,515 17,908 7,643 12,402 7,348 9,121 5015 7,640
CHD 38,866 20,928 0 832 2,488 1,340 1552 1,712 966 1,615
Stroke 14,254 25,340 211 5481 213 0 837 2,073 992 2437

Dyslipidemia 9,685 9,305 4,731 3,069 4,073 2214 569 1,591 2359 1,329
Osteoarthritis 19,315 27,794 5216 8,390 3,115 7227 3954 6,616 2977 4,641

Total 269,777 222,837 84,614 68,353 70,358 49,394 55592 42,848 46,521 32,098
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Table 6. Direct costs of obesity in relation to BMI(Body Mass Index) by seg(1998) g 9= 67) wjmaEE AW zzte] Y

- (Ot Mon WO 3 sfeh Rl FekR 6 v

Variables 7 o 5 5 Ane] #4 2ARgEFel Ak o] 59

Male Female  Male Female Male Female Male Female ofj x i 1998 Q]J‘jlig%ﬂlcﬂiq vk

Inpatient cate 4,579 21,704 6,710 12,618 6,674 14325 5514 12,285 9 67) vekdEAY Zhzko g ¢

Outpatient care 84,614 68,353 70,358 49,394 55,592 42,848 46,592 32,098 97 2R EHA B RLRL 7Ha

Subtotal 89,192 90,057 77,068 62,012 62266 57,173 52,106 44,383 :

) ) ) > { 3 s > E_o]o]]j]:]\;],_j__g_ HHD;" Bu]_—y E:-‘X]

Total ' 179,249 139,080 119,439 96,489 ; = ET__: s . L; f7 ol _L;; ‘“—]

Topatient cate(A) 5,586 26470 8,186 15394 8,142 11477 6727 14oes B HIHA EUAREIE ANE 7 8

Outpatient care(A) 99,845 80,657 83,022 58,285 65,599 50,561 54,979 37876 o (A 7. A A, 67) v|RkAE A

Subtotal(A) 105431 107,135 91209 73,679 73,741 68,037 61,706 52,863 o] HlFo] HolBetZ 242 67) u|ukn

r[‘ota'l(A) _ 212,566 . 164,888~ 141,778 114,569 A 99 2azHe 22%, 9 &

(A) : Considering out of pocket payment to uninsured services i

Asulo] 18%%1 Ao WA )&

A4, oY FH 5w 24z HalA =4

A0E Uehgid, o 9499 A9 ARFAF 239 W Aslebue ¢ ALBA} g "A A7
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Table 7. Deaths attributable to obesity in relation to BMI(Body Mass Index) among deaths due to hypertension, DM, CHD,

CVA(1998)
{Unit : Person)
. . . . Deaths attributable to
Deaths attributable to obesity by obesity-related disease obesity related disease
S fg 23 24 25 %
€ x cC C u Cc C u cC C u cC C - c cC
p DM H V p DM HYV o DM H V p DM H V p DM H Vv
D A D A ' D A D A D A
> 2 s 0 0 2 3 3 0 1 3 2 1 1 2 1 1 5 18 48 13
¥ 1m 3 o0 o 9 24 14 0 7 23 9 1 6 15 5 2 25 125 237 24
Mo, .
aa 41 107 0 1 34 78 31 1 27 74 21 5 2 50 10 6 95 413 519 91
13 90 25 o0 3 76 189 56 3 59 179 38 20 48 120 19 23 210 996 941 330
e .
& 187 270 0 7 157 197 71 7 122 187 47 42 100 125 24 49 435 1,038 1,184 693
= 313 476 0 11 312 348 91 11 243 330 60 67 200 220 30 78 868 1,832 1,511 1,110
Total 704 1,150 0 23 590 840 266 23 459 796 178 136 377 531 89 158 1,638 2238 4,4402261
X171 2 1 5 1 0 1 4 1 1 1 3 1 1 4 20 14 9
;ggN 5 12 3 0 6 18 2 3 4 9 4 1 3 8 5 1 16 49 53 13
mig~ 18 40 5 7 15 27 7 0 12 21 9 3 8 17 11 3 50 109 114 33
ng 49 149 9 33 4 101 14 0 33077 18 12 265 23 15 137 404 230 148
el 139 480 25 108 112 325 37 0 93 247 50 39 62 208 62 49 386 1298 624 492
Z 599 1071 82 325 483 724 124 © 400 550 165 118 266 463 206 148 1,665 2,895 2,062 1,475

Total 813 1,767 124 477 655 1,194 186 0 542 907 248 174 361 764 309 217 2,258 4,775 3,097 2,170
Total 1,517 2,917 124 500 1,245 2,034 452 23 738 1,295 398 375 1,001 1,703 426 310 3,896 7,013 7,537 4,431




Table 8. Loss of productivity due to premature deaths attributable to obesity by

sex, at discount rate 5%, 7%(1998)

(Unit : Million Won)
Age 23 24 25 26
Male Female Male Female Male Female Male Female
PVFE(5%)
20-29 1,794 837 1,500 515 1,338 485 944 431
30-39 9,283 1,873 7,594 1,302 6,502 1,196 4370 1,103
40-49 23,146 3,632 18,580 2,516 16,326 2,303 11,319 2,078
50-59 30,885 7,326 24,510 4,706 22,315 4,260 15,837 3,787
60-69 5412 3,070 4369 1,934 4,023 1,749 3,003 1,555
>70 9,625 84717 7,713 5428 7,081 5,030 5336 4420
Total 80,144 25,215 64,266 16,400 57,583 15,021 40,810 13,374
PVFE(7%)
20-29 1,394 650 1,166 650 1,040 377 734 335
30-39 7,527 1,519 6,158 1,519 5,272 969 3,544 894
40-49 19,795 3,106 15890 2,785 13,962 1,969 9,680 1,777
50-59 28310 6,715 22,467 5,806 20,454 3,905 14,517 3471
60-69 5311 3,013 4287 2,579 3947 1,716 2,947 1,526
=70 9,445 8,319 7,569 7,020 6,948 4,936 5236 4,338
Total 71,782 23,322 57,536 20,359 51,624 13,872 36,658 12,341

‘PVFE : Present Value of Future Eaming

Table 9. Loss of productivity due to admission aftributable to obesity in relation to
BMI{Body Mass Index) by sex(1998)

(Unit : Million Won)

Obesity related BMI
y esily relate 23 24 25 26

Isease Male Female Male Female Male Female Male Female
Hypertension 1,306 911 1,093 734 850 608 699 405
NIDDM 1,333 1,044 . 974 705 923 536 615 451
CHD 0 104 412 156 275 208 137 208
Stroke 113 1,015 113 0 681 369 794 461
Dyslipidemia 0 0 0 0 0 0 0 0
Osteoarthritis 115 347 68 300 85 277 64 196
Total 2,868 3,421 2,661 1896 2,814 1998 2310 1,722
= HnaEdy o g A AT A Z3 Fngognt e glof o]
ujgke] Q7 J|elRS Fjol wwslel  WEY MEBAMNTALE F2d ¥
AR ook Bk R 7F54el

2 dAFoMs ugtaddgez g4 19983 71F o2 w¥YGH 3, ¢
S 67k7) AW 5 Alslele] S 4 JEuAE, HEN0R AE Yk
oF A AYAFE o|F FARAL. 47 1,638%, 2,238%, 4,440, 2,561
19983 A1 EAAR 3l 67] Hoz I%E}“E} Aze] 7, 19984
A 5 AMYE dodlv AW ¥ IdnY, BNFHAS, A4
< 08 Qled vy dul, Y o2 A *}%% 7}7} 2,2587, 4,775
SUAL A4 O QA B, 309793 2170301505 e
[18]. v, ndR A& HgEy 2 HH, nuEghy 4 Ao o
G A4 1998 AMEJATAA A ARt H 1, #gead
1o gaARIakHEFRAME 18Y 3, HAA 0T0ﬂ—t— M}“JX}@}

=) A wluke] ARAAA w7

Wkt (Table 7).
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Table 10. Time costs due to admission and outpatient service attributable to obesity in relation to BMI(Body Mass Index) by

sex(1998)
(Unit : Thousand Won)
BMI
Obesity related disease 23 24 25 26

Male Female Male Female Male Female Male Female

Admission Hypertension 7,538 7,020 6,311 5,655 4908 4,680 4,032 3,120

time costs NIDDM 7,356 6,457 5375 4363 5092 3316 3395 2,792

CHD 0 965 3490 1,448 2327 1,930 1,163 1,930

Stroke 534 6,412 534 0 3207 2,331 3,741 2914

Dyslipidemia 0 0 0 0 0 0 0 0

Osteoarthritis 813 1,444 482 1,251 602 1,155 452 818

Total 16,241 22,298 16,192 12,717 16,136 13413 12,783 11,575

Outpatient service Hypertension 4,550 2,373 3809 1912 2963 1,582 2434 1,055

time costs NIDDM 931 844 680 570 645 433 430 365

CHD 0 82 408 123 272 165 136 165

Stroke 12 117 12 0 70 43 81 53

Dyslipidemia 342 101 293 73 42 52 168 43

Osteoarthritis 773 1,207 458 1,046 572 965 429 684

Total 6,607 4,724 5,661 3,724 4563 3,240 3,678 2,364

Table 11. Traffic costs of admitted patients, their protectors & due to outpatient services attributable to obesity in relation to
BMI(Body Mass Index) by sex(1998)

(Unit : Million Won)
BMi
Obesity related diseases 23 24 25 26
Male  Female Male Female Male Female Male Female
Patients Hypertension 182 403 152 325 118 269 97 179
NIDDM 177 37 130 250 123 190 82 160
CHD 0 55 84 83 56 111 28 111
Stroke 13 368 13 0 77 134 90 167
Dyslipidemia 0 0 0 0 0 0 0 0
Osteoarthritis 20 83 12 72 15 66 11 47
Total 391 1,280 390 730 389 770 308 664
Patients’ protectors ~ Hypertension 611 1,355 511 1,091 398 903 327 602
NIDDM 596 1,246 436 842 413 640 275 539
CHD 0 186 283 279 189 373 94 373
Stroke 43 1,237 43 0 260 450 303 562
Dyslipidemia 0 0 0 0 0 0 0 0
Osteoarthritis 66 279 39 241 49 223 37 158
Total 1,316 4,303 1,312 2454 1,307 2,589 1,036 2,234
Outpatient service Hypertension 7,826 14,584 6,552 11,748 5096 9,722 4,186 6,482
NIDDM 1,602 5,073 1,170 3,428 1,109 2,605 739 2,194
CHD 0 156 702 234 468 312 234 312
Stroke 20 389 20 0 120 142 140 177
Dyslipidemia 588 447 504 325 72 230 288 190
Osteoarthritis 1,329 4,944 788 4284 984 3,955 738 2,801
Total 11,365 25,593 9,737 20,019 7,849 16,966 6,32 12,156

23 g AP UeA AR P HEUA A Aol B & olfE o] AXEA 43t7] fEolt (Table 9).
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QAN SR B ZA0F YEE  PAFZE 00]317] Wige] e A7 A dhAz &3 9
oh AAHAS 239 A5 Az 497) g9 dAe Je7IEd A £2 0 AR Yw ok f9ARH]



Table 12. Nursing fees attributable to obesity in relation to BMI(Body Mass Index)

by sex(1998)
(Unit : Million Won)
Obesi lated BMI
° esity relate 3 o4 o5 26
Isease Male Female Male Female Male Female Male Female
Hypertension 448 995 375 801 292 663 240 442
NIDDM 438 915 320 618 303 470 202 396
CHD 0 137 208 205 138 273 69 273
Stroke 32 908 32 0 191 330 223 413
Dysliptdemia 0 0 0 0 0 0 0 0
Osteoarthritis 43 205 29 177 36 164 27 116
Total 966 3,159 963 1,802 960 1,900 760 1,640
Table 13. Indirect costs of obesity(1998)
{Unit : Million Won)
BMI
Variables 23 24 25 26
Male Female Male Female Male Female Male Female
PVFE
. 80,144 25215 64,266 57,583 40810 29,131 16400 15,021
(Discount rate 5%)
PV.FE 71,782 23,322 57,536 51,624 36,658 26,178 15,145 13,872
(Discount rate 7%)
Loss of
productivity due 2,868 3,421 2,661 2814 2,310 1,565 1,896 1,998
to admission
Timecosts )08 16,192 16,136 12783 8662 12717 13413
due to admission
Time costs
due to 6,607 4,724 5,661 4,563 3,678 2,647 3,724 3,240
outpatient service
Tratfic costs due to 1,280 390 389 308 209 730 770
admission of patients
Traffic costs due
to admission of 1,316 4,303 1,312 1,307 1,036 702 2454 2589
patients’ protectors
Trafficcostsdueto | 365 95503 9737 7849 6326 4553 20019 16966
outpanent SErvices
Nursing fees 966 3,159 963 960 760 515 1,802 1,900
Suptotal 119,898 89,993 101,182 59,742 91,601 55,897 68,011 45,729
(Discount rate 5%)
Subtotal 111,536 88,100 94452 58487 85,642 54,748 63,859 44,696
(Discount rate 7%)
total(Discount rate 5%) 209,891 160,924 147,498 113,740
total(Discount rate 7%) 199,636 152,939 140,390 108,555
42 YIATHE LA a7k A EAHY d PR S-S 1,600%
2 A A, 1998 =R1A% - o YolA 1,3008Hd ] MoK, ARk A
GRARLEC oJstd, ¥ FAY wE £ 2,2005H00 A 1,2009H 9] HAE
A% 2QAZHE 37589 Ao ¥ Ho|x §lt} (Table 10). JeA|7Hu] &2
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At} (Table 10).
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H At} (Table 11).
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Table 14. Socioeconomic costs of obesity(1998)

(Unit : Milion Wor)
BMI
Variables 23 24 25 26
Male Female Male Female Male Female Male Female
Direct costs 89,192 90,057 77,068 62,012 62266 57,173 52,106 44,383
Indirect costs 119,808 89,903 94452 58487 85,642 54,748 63,859 44,696
(Discount rate 5%)
Indirect costs 111,536 88,100 101,182 59742 91,601 55897 68,011 45729
(Discount rate 7%) B
Suptota.l 209,090 179;960 178,250 121,754 153,867 113,070 120,117 90,112
(Discount rate 5%) S
SuF)total 200,728 138,157 171,520 120,499 147,908 111,921 115,965 89,079
(Discount rate 7%) _
total | " 389,050 300,004 266,937 210,229
(Discount rate 5%) e ’ ’ ?
total 378,885 292,019 259,829 205,044
(Discount rate 7%) I ’ ’ ’
total(A)
(Discount rate 5%) 422,457 325,812 289,276 228,309
total(A) :
1 4
(Discount rate 7%) 412,202 317,827 282,168 223,12
% of GDP, Total . »
healthcare costs 0.087,1.73 0.067,1.33 0.059,1.19 0.047,0.94
(Discount rate 5%)
% of GDP, Total
healthcare costs 0.084, 1.69 0.065, 1.30 0.058, 1.16 0.046, 0.91
(Discount rate 7%) o
% of GDP, Total .
healthcare costs(A) 0.094, 1.88 0.072, 145 0.064, 1.29 0.051,1.02
(Discount rate 5%)
% of GDP, Total - .
healthcare costs(A) 0.092,1.83 0.071, 1.41 0.063, 1.26 0.050, 0.99
(Discount rate 7%) )

*(A) : Considering out of pocket payment to uninsured services

AYRE 63991909] WIS Wrh ozt
AR S B8 5% AL,
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