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<Abstract>

Objectives : Obesity is a worldwide health concern due to an increasing obese population. This
study proposed to analyze the differences in medical costs and care utilization between obese and
normal group using propensity score matching. Methods : Data were collected from the sample cohort
database by the Korea National Health Insurance Corporation. Propensity score matching(PSM) was
applied to control selection bias, and factors affecting obesity were used as covariates in PSM. Results :
The results showed higher medical costs and care utilization in the obese group than the normal
group. According to gender and medical type, there were differences in the relationships between
obesity and medical charges and utilization. In particular, the differences in the female population were
larger in both outpatients and inpatients than the male population. Conclusions : It is important to
manage obesity, because obesity has a negative effect on national health insurance costs. These findings

suggest directions for future research.
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<Figure 1> Study framework
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<Table 1> General characteristics of study sample before and after matching(inpatient)

Male Female
Unmatched Matched Unmatched Matched
Variable Normal Obese Normal Obese Normal Obese Normal Obese
n=5,223 n=3,291 n=2,191 n=3,291 n=5,479 n=3,054 n=2,095 n=3,054
20-29 286 164 129 164 413 74 63 74
30-39 752 517 343 517 641 126 105 126
40-49 949 732 472 732 1,028 407 296 407
Age 50-59 1,204 828 525 828 1,099 801 564 801
60-69 1,065 680 455 680 1,016 937 589 937
70-79 786 323 237 323 887 629 426 629
80+ 181 47 30 47 195 80 52 80
t/2 97.80** 4.41 407 56+ 7.47
1 284 165 117 165 480 300 203 300
2 295 165 102 165 398 243 161 243
3 281 198 133 198 377 243 149 243
4 375 236 157 236 468 244 176 244
Income 5 471 276 193 276 503 287 191 287
level 6 519 305 211 305 597 271 196 271
7 622 399 269 399 576 307 194 307
8 700 447 297 447 675 348 254 348
9 777 533 339 533 687 378 259 378
10 899 567 373 567 718 433 312 433
t/y? 7.91 1.57 19.02% 3.97
Never
1,630 1,046 699 1,046 5,210 2,908 2,017 2,908
smoked
Smoking status Ex—smoker 1,610 1,086 689 1,086 86 59 27 59
Current 1,983 1,159 802 1,159 183 87 51 87
smoker
t/2 7.36% 1.74 3.01 4.02
Drinking No 2,181 1,273 843 1,273 4,404 2,636 1,799 2,636
Yes 3,042 2,018 1,348 2,018 1,075 418 296 418
t/y? 7.93%x* 0.02 47 82%+ 0.20
Exercise No 3,044 1,755 1,192 1,755 4,079 2,276 1,576 2,276
Yes 2,179 1,536 999 1,536 1,400 778 519 778
t/y? 2014+ 0.61 0.01 0.33
History of No 4,890 3,023 2,069 3,023 5,219 2,801 1,969 2,801
heart disease Yes 333 268 122 268 260 253 126 253
t/? 9.62+* 13.20%* 43 46%+ 9.39%*
History of No 3,871 2,092 1,512 2,092 3,960 1,556 1,221 1,556
hypertension ~ Yes 1,352 1,199 679 1,199 1,519 1,498 874 1,498
t/? 107.02%* 17.30%* 390.22+* 26.89%*
History of No 4,531 2,805 1,933 2,805 4,884 2,538 1,808 2,538
diabetes Yes 692 486 258 486 595 516 287 516
mellitus
t/? 3.91* 10.04x* 63.09** 9.65%*
History of No 5,051 3,149 2,132 3,149 5,224 2,832 1,973 2,832
hyperlipidemia  Yes 172 142 59 142 255 222 122 222
t/y? 5.93* 9.80%* 25.41 % 417
2,465,820 2,141,100 2,242,501 2,141,100 2,178,927 2,782,516 2,359,036 2,782,516

Medical charges (won)

(4,434,811) (3,645,093) (3,927,076) (3,645,093)

(3,769,241) (4,853,847) (4,289,248) (4,853,847)

t/y? 3.68%% 0.98 —5.95%% -3.30*

LOS (days) 12.8 11.00 11.37 10.95 12.5 15.96 13.14 15.96
(25.03) (20.9) (22.27) (20.81) (22.83) (29.15) (23.34) (29.15)

t/y2 3.63*% 0.70 —5.74*x —3.84x*

* p<.05, ** p<.01, Frequency, Average(Standard deviation), LOS: Length of stay
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<Table 2> General characteristics of study sample before and after matching(outpatient)

Male Female
Unmatched Matched Unmatched Matched
Variable Normal Obese Normal Obese Normal Obese Normal Obese
n=45116 n=29.441 n=20,346 n=29,441 n=42,540 n=18,846 n=13,918 n=18,846
20-29 4,135 1,889 1,487 1,889 4,965 605 557 605
30-39 9,755 6,672 4,711 6,672 5,489 953 833 953
40-49 10,777 7,940 5,240 7,940 10,816 3,570 2,905 3,570
Age 50-59 9,943 6,956 4,691 6,956 10,504 5,539 4,112 5,639
60-69 6,412 4,216 2,880 4,216 6,294 5,161 3,396 5,161
70-79 3,476 1,606 1,206 1,606 3,745 2,699 1,863 2,699
80+ 618 162 131 162 727 319 252 319
t/y? 509.40%* 30.56+%* 3629.25+% 74.94%+
1 1,967 1,440 929 1,440 3,895 2,030 1,508 2,030
2 2,090 1,392 921 1,392 3,567 1,629 1,241 1,629
3 2,405 1,497 1,049 1,497 3,645 1,634 1,190 1,634
4 2,875 1,750 1,223 1,750 4,016 1,687 1,228 1,687
Income level 5 3,915 2,376 1,679 2,376 4,014 1,629 1,197 1,629
6 4,709 2,895 2,039 2,895 4,167 1,769 1,322 1,769
7 5,641 3,642 2,536 3,642 4,310 1,790 1,305 1,790
8 6,476 4,258 2,944 4,258 4,841 2,079 1,548 2,079
9 7,445 5,105 3,524 5,105 5,131 2,215 1,628 2,215
10 7,593 5,086 3,502 5,086 4,954 2,384 1,751 2,384
t/y? 42.75%* 4.97 69,78+ 1.35
Never smoked 13,972 9,090 6,316 9,090 40,612 18,096 13,392 18,096
Smoking status  Ex—smoker 12,613 9,114 6,098 9,114 578 237 164 237
Current smoker 18,531 11,237 7,932 11,237 1,350 513 362 513
t/y2 92.76%* 6.02* 10.19%* 0.88
Drinking No 14,907 9,071 6,341 9,071 31,638 15,421 11,307 15,421
Yes 30,209 20,370 14,005  20,370) 10,902 3,425 2,611 3,425
t/y? 40.63** 0.71 405.57** 1.83
Exercise No 23,523 14.496 10,133 14,496 29,507 13,536 9,903 13,536
Yes 21,593 14,945 10,213 14,945 13,033 5,310 4,015 5,310
t/y? 60.02+** 1.54 37.76%* 1.78
History of heart No 43,839 28,380 19,807 28,380 41,478 17,884 13,370 17,884
disease Yes 1,277 1,061 539 1,061 1,062 962 54,86 962
t/y? 35.08+** 35.25% 278.61*x 24.81
History of No 36,766 20,670 15,379 20,670 34,122 10,639 8,784 10,639
hypertensi-on ~ Yes 8,530 8,771 4,967 8,771 8,418 8,207 5,134 8,207
t/y2 1282.27** 174.24%+ 3722.28%x 147 12%
History of No 41,557 26,392 18,576 26,392 39,915 16,507 12,500 16,507
diabetes mellitus Yes 3,559 3,049 1,770 3,049 2,625 2,339 1,418 2,339
t/y? 134.31% 37.78%* 684.29+x 38.97**
History of No 43,989 28,238 19,796 28,238 40,887 17,534 13,109 17,534
hyperlipide-mia ~ Yes 1,127 1,203 550 1,203 1,653 1,312 809 1,312
t/y? 148.42+* 67.73% 268.81+x 17.46%*
Medical charges (won) 359,984 353,241 368,811 353,241 420,446 546,394 512,480 546,394
(1,022,897) (836,847) (1,105,866) (836,847)  (861,871) (901,088) (976,102) (901,088)
t/y? 0.98 1.70 —16.19** —3.25%*
LOS (days) 14.21 14.64 14.22 14.64 18.84 25.22 23.3 25.22
(19.51) (17.49) (19.34) (17.49) (21.04) (25.92) (24.00) (25.92)
t/y? —-3.10%* —2 .54%* —29.75%* —6.92%*

* p<.05, ** p<.01, Frequency, Average(Standard deviation), LOS: Length of stay
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a) Inpatients(Male), b) Inpatients(Female), c) Outpatients(Male), d) Outpatients(Female)
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<Table 3> Differences in medical costs and utilization between obese and normal population groups

Inpatients Outpatients
Variable Medical charges LOS Medical charges LOS
Male Female Male Female Male Female Male Female
20-29(Ref.)
30-39 -0013 0028  -0.007 0004  0.044«x 0037+«  0.065+ 0.038%+
40-49 0.025  0.087+ 0.046 0085«  0.126%x 0.124«x  0.153«x  0.126%+
Age 50-59 0,067+ 0.197++  0.057% 0.201%+ 0235  0.311%%  0.258«x 0.312%
60-69 0.151%x 0270%%  0.074%« 0.153xx  0269%x 0387+x  0.301%x 0.397%
70-79 0.126%%  0.300%% 0.038 0.166% 0.20%%  0.346%%  0.249%x  0.365%*
80+ 0.07++ 0.102¢%  0.061%% 0067+  0.072++ 0.110¢x  0.083%x  0.123%*
1(Ref.)
2 0.048+  —0.006 0029  0.011 0.012%  —0.004 0.008  -0.007
3 0025  0.016 0.035 0.15 0.006  0.004 0.001  -0.002
4 -0.004 0017  -0.007  0.009 0.009  0.000 0.006  -0.005
oome level 5 0.01 0.03 0009  0.025 0.02¢%  0.001 0011  -0.005
6 0.008 -0.004 0.021 0004 0019«  0.016+ 0.007  0.014+
7 0.024  0.001 001 0006  0031s+  0.007 0.017+  —0.001
8 -0.005 0013  -0.021 0012 0032+ 0.024++ 0.017% 0.01
9 0008 0008  -0.034 -0.019 0035+  0.004 0.017+  -0.01
10 0.015  -0.001 -0.06x -0.038  0.035+  0.021+ 0015  -0.004
Never smoked
Smoking stat (Ref.
MoKIng Stalus £y _smoker 0.037+  —0.009 0.007 0013  0.035+ 0.019%+ 0.03%%  0.017%*
Current smoker 0031 0005 0.052¢+ 0015 —-0.029%x 0.015%x —0.041%x 0.015%+
Drinking Yes —0.0425%  -0.011 —0.047%x  0.002 -0.078xx —0.06x% —0.068xx —0.049xx
No (Ref.)
Exercise Yes -0.039%%  -0.009 —0.047%% —-0.042%% -0.004  0.004 0.001  0.005
No (Ref.)
History of heart  Yes 0.062+% 0.040%+  -0.044x+ 0001  0.049¢ 0.048x«  0.042++  0.041%x
disease No (Ref.)
Histary of Yes 0.008 0032«  -0.017 0006 0152+ 0.143¢x 022+ 0206+
hypertension No (Ref.)
History of diabetes Yes 0.028+  0.03+ 0053+ 0.054¢x  0.094xx 0097+ 0004w 0,095+
mellitus No (Ref.)
History of Yes 0.001 -0.002  -0.018 -0.003  0.032+* 0.044%x  0.029%x  0.041%x
hyperlipidemia No (Ref.)
Obesity status ~ OP°%° -0.019 0.056%«  -0.001 0.051%* 0.009% 0.014%x  0.014%x 0.017%+
Normal (Ref.)
F-valte 13.039%% 12.997+%  6.643%%  503«x 541 741+x 337.548%% 781470+ 434.906%*
Adjusted Re 005  0.053 0.024 002 0207  0.198 0273 0.241
All values are adjusted standardized coefficients.
* p<.05, ** p<.01, Ref.: Reference, LOS: Length of stay
V. 1% AR g2 AT d99 ASZE ANRAE
S AA ASS AR AT ARE g3 A
vt} ol gH], ogo]go] #A3 7|E AFELS i A 719 E3 eselél tiet ARS )
O ABAd%RzA, SRoaid, FUARRAT oFsl7] wj & o]zo|gd tigh Aol "ol
- 3 S S gy
B AAARS 2e 24 ARE Agsgry Fu S ATEE 7R SlH 2 wEe s
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Age A7 719 E ARY AFs dgs] o & g A Fo12]. &, 22k ARE o] &3 AT
ol AA AZE ARG ZFAgo] Hojzlte A= Adeutoloj2et Wt agls BAs7] 9t
A S /AL ot HY qRE ddss 7= of Ags WANHS ol&ske Zlo] anA o)
o7 AgHE AAFATE AZTG AFS o)& M 2 AFgAE o] WS o] &ate Hlv ¢
7] wiEel A7) 71l A5 Ag vike 3 2H, o0l & ko] AHAGS Flstdnt
A FAL JbsAol e AR dHA 3 71E AFAE ddF s BRSA ¥
[11][16]. ¥HF AFolA FVAZEISE AXA F JE8H Be ¥ YRol&NS B AU, 4E
BE o3t AAl AT A, g50)8 FHE S FEEA &S AeE QT B dFE A
AHESEAARE o] YR AHE o E 47 gAAE AEstele Aaded e me +
o AmoE AL & glohe Algdol U AHoz ogH et ojFo|&¥ HYF 7he| #HHA
o S AR REYTE HolA 9J9rt stk

A B AT AN SRR AT A, A s Y BT HRgo] A
FEITE DB AA AZ AH, AF, e FTET O B o5H9 g5ol8E e AL
g 2 AA] #3 ARIE x3E o] Yot = A E Uiyt vide] e Ag A8 HNrol
T Ag 7|9k o FH], AEOl%—oﬂ 3t AEE AATEG O B2 95H XEF g50]E&E §
Z3tEo] gty FEITE DBE 2014 ki‘: 2o ARt GAE HRkro] AATHET o sH¢} 95
TEH AEEA ofF 01 A85E o8 Hvk # o]&Z AA she Zor Ueyton o FA4
d AdFe @4 gle Aot & dFe 7|E d o7 {FostA FUth AesiAd EFH, 4
T dAHE 5L 5 e A7 @99 gx of we} B} ojFH], ojFol§ 7k HHA o
A e AERE AHEsIAte SHAA 7t 9 Aol7b s R F AT A4 49, 9
=3 g 5 Hvo] AATERTG o ©e oFnet

B AFe 7180 AHEEHA ¥ A o J8ol&S dte ZoE UeNT I3 P
AYHE o &ste] v o FH], oJFo]& TH9 o] A Y AHE Holu JUNUA T, U
AA4E YFsathe HollA 997t ok H2 o] AeE TAHCE FY5A skt
BHAS FopAE 22 A5 8o g #H4lo] AEFHE FE8A ¥ vt o8] 719
SO HA AgHs mATHe ol8d ATt HEAE AHE 7)|E AFe Hvhro] ANTR
solua SITH17][18]. A@ATe 28 24 A= o0 ogHe}t ogol&g T Bol e ZOE A
& 283 AFATE & wol= HHutolo] 29} *3033}[4][8][19][20] Y APATEY A2
WHQRE RA= Zo] Fasith AFHT v 3 A5l wet Aol ztol7t gloy BE
AL detoloj 2o} W@als BAE] 9 UJ | 959} 5ol &S FUIAZITE HAA
& AFEshE ZoE FFATE HAIAFAHH A Y AAE FUE F Ut 2YY A5 HE
A gz2TE AR BtEE AS gdth A & TEske] visk o gH] 7t #HAe el
FHre sHFES Y AR a%% & 71E A7E QARG YA ¢ J% | B
HOE oY AFHTE o &sto HRkEH B Hoh o B2 osH|9t 5o e Zo0E
e WASHA HE 5 OFY FWHE 730 YERETHOJ[10][11]. & <+ aﬂrg AYHT 2
SFoj o2 AMgntojoj 2ot wekadls HA oA B o gH|, o|Fo]g3te] HHAo] 4
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