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PURPOSE This study examined whether the intensity of participation in the
National Fitness Award 100 (NFA100) program is associated with reductions in
obesity prevalence and healthcare expenditure in South Korea. A continuous-
treatment difference-in-differences (DID) framework with a pseudopanel structure
was employed to address the absence of a natural control group. METHODS
A pseudopanel defined by sex, age group, and month was constructed using
administrative NFA100 records linked with external national statistics on obesity
prevalence and healthcare expenditure covering the period from 2022 to 2024.
Monthly counts of fithess measurements served as a continuous treatment indicator
of participation intensity. To support causal interpretation, stringent diagnostics for
the parallel trends assumption were conducted. Average treatment effects were
estimated using two-way fixed effects (TWFE) models, and effect heterogeneity
was examined through unit-specific interaction terms and a supplementary three-
category age-group specification. RESULTS Greater participation intensity in the
NFA100 program was associated with statistically significant reductions in obesity
prevalence. The magnitude of these effects was largest among adults in their 20s and
30s, whereas attenuated responses were observed among older adults. Healthcare
expenditure also declined, although the estimated effects were modest in size.
Substantial heterogeneity across age and sex groups was consistently identified.
CONCLUSIONS Higher participation intensity in the NFA100 program contributes
to meaningful reductions in obesity prevalence and modest decreases in healthcare
expenditure, although program effectiveness varies considerably by age and gender.
These findings underscore the importance of tailoring intervention strategies,
particularly for older adults, and demonstrate the value of large-scale national health
promotion programs.

& 2 Z7HA1710] SR A% ARAE S-S A7)

HIES Al gk ARSjollA] 71 whE A St i EE A ekl
F StuE, 1dES-gy-Hdude 5 78 wdEEe Iy Ve

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

tHHaslam & James, 2005). A #%2] SA o = =y H]E&‘g

2 20079 31.7%71A 20204 38.3%71A S7Fst3l o, &< 2023

oIS 37.2%% £ S22 SAL et B3] WAL 45.6%2
o4(27.8%) the] vl-$ & H]uheS Hol T, A 50tf7} of
40%E 7V 7 et 5 B4 4 Rt ue g9lo] 12
o7 e 1 JUTH(Swift et al., 2014). o]+ A k<=3t 7]
Qo) A7 EA} obet olmul A% 27, A4 st 5 w4

103

© Korea Institute of Sport Science


https://crossmark.crossref.org/dialog/?doi=10.24985/kjss.2026.37.1.103&domain=pdf&date_stamp=2026-03-31

104

S.-i. Park, D.-b. Shon, I.-g. Jang, and S.-W. Cho

Aol HFo 2 oojR, FehF o] AAH A ZEIH
9] 4 QA4S 34 =0]1 ItKTrogdon et al., 2008).

SRIAZ 100 AFG2 ol#gt AF5]H g0 t-g5t7] fls E3HA|
STFRC} FUALAEIFHo] 2011ARE 5L =7 D9 A
G 22 Wo R A AEAFAEE 7IRe R HRl AP
2 S -576HL 4Ed *F AW AScte 384 14T
EFoIth AGEAHATE 28 5 thFe SHARE 7|Fte R

7NQ19] AA] EAS FFH R oo, o]& Fof IRt o1
2= A F5h= A4S E1E Sth(Lee & Kim, 2015). Alg =34 2
= ZRRICIAl A wEwd 8 ofyet X4 -Agd AGAE b
olH|E FAEo] FF AP £ &8&d & AUrhe HoA=
Z83ZHH 99)g =Tt

v SAIE100 Aol 109 o) &Y= o] $Hgolk Etot
1, o] m2 o] AAE H719] H]gt 7o) ojw gt QI s 7t
AEEAol Hoixls A5 A7t ule- FEsich Aa7HA9] A%
A= 2 AY ASAE A4 a7 = Al #H3ke] 9714 71sE
Al £40f =35tE]o] 9lo™ DID, PSM 52 &8t A+% 317 sl
Z‘"ﬁ]’ﬂ QIIEE 7|5He] A g3} A2 F55] o] Fo] A A] g9kt

Eo], Kim(2019)= 29142100 AF219] A= WAL o]
£4 OE AAsIFov A AaE 283 ATd 2y FA2 Als
SFA] ktt. Park and Lee(2019)2 AZAF =2 I3 Hoj7 &
Y% -FE Al F7ke] A= 83 DIDS A=
EA5t9 o4, £40] 201093 20174 F AF H|1Lof| =] of
10] BRFA| 718 HFolv 7] A1 40 o=, theFet Q1
Hd g5 Adsh7]olk A7 QIQlth B3 o2 =
&2 dgdolel7t EA6tA] ol BHA R WMHEEHS 7]
O & @7] FARES v i Pthe 384 SHAE TReth

< DID A9 HHEH U2 o]t HAE oS EHsHA

A A3kl 9tk Goodman-Bacon(2021)2 A&} A2 = 3+7
oA 71& o|¥1H a3 Two-Way Fixed Effects, TWFE) DID7}
EIJ-] g 5 & B o, Callaway and Sant' Anna(2021)

= group-time average treatment effect(GTATE) ¥ event-
study DID®} -2 A gt A8A2S AAISIIT) o]2gt =2= =
UAF1004E A= BE A golA AP== Y9 ars B4
o, A58 A" T Qo] AR Ebsoltts HZ
HojErh

E3} Deaton(1985)2 HHE-2 ohH-S F-AF 3jd (pseudo-panel) 3
= Agdste] BT 4 s 7FsAdE A5, D' Haultfeeuille
et al.(2023)= A S A45F o F Z-83= continuous DID A
S ARbellt. oli= “7Hle] ofuzt ek TRl(e]l: A xdE x A
o) &2 A get sido] &gt Hiddolgrt gl AT A7
A g3t BAo] et gicte] E 4= Sl AR

£ A olEE HHER THS g e R 71E AAE100 A
T=Y Fa, F

© sfddol® 4

@ 2 A

® A 7 2jo] &8 H=

@ IR o)A g3t £4 vy
£ SAl°l siEsty] fIgk A+ AAE EYskich

lIo]-ﬂ‘

—LJ;EOF

[

oleigt AAE BAT B AT FHH BHE FUA100 ol

Korean Journal of Sport Science 2026, 37(1), 103-112

BE(EE S99 #s} vivh B AR E} o= H] A 3o
v A= QA JFS FYsHA 85k Aotk 53] 573 —’F <
717} vlgk SAb 9 @ FFofu] 8- AR S-S AAE TAAlY
=4, 28 ol2et Ayt A -gE 5 sl wEt ol g A
A =AE BA5ke] 9] o] A auks AEskarAt gt

o|& 95 A& AA Y WolE L& TWFE BE& AL,
AR 7 Zolo| A 71918k 4= Q= AeiM 3K (selection bias)S EA
5171 18] 733t BaSA(Strong Parallel Trends) #A5 A5 53
sk HEF oz A B AR ofye} unitE-AdiE oA
BIAA AAFCE FHFOEN, FUAH100 A A 25
HAYEH 237t 7Y 2A e 82 J92 B85] =&t
o 7o 2H1E =

BRI

A4

# Q7o) A8 Hl HlolEE FUALAFF] AT AYSA ©
L L DR R EERE NERECE R B!
AAEEAS Hlvre] 48/AR1047HE HlolEE 20224 195
¥ 244 129714 371982 A3ttt

AT A7

1. ¥ xAgd x4 9] /A oid 5

AUA 100 YAEE 5L HAS F7Ho=2 243 4= gl ot
& g fxo]7] gfiZe], AFH DID EAoA gEE 1d §
H2 g2 o8 224]7]7] ojEt}. o]o] B A= Deaton(1985),
Verbeek and Nijman(1993)2] -AF ”HH AL F-8s5to] dd
I AYYE 71202 1HE AZE(uniE 45t 74 ZZE0
o] € BSFAE Aok FAOR ALY idH ol E +5
sttt EATR= (o) A HL0H~70 o)) 2o
2 % 1419 F5EoH, 7 5 ES ] 20224¥ 1¥5E 2024
| 12¢971A9] 3671 #SAE SR 6. ol Wt ZF unit &
A3t A vhE TS P E 2454 =9, DID 24 933k 1
Ay 1y HEo] 7Rl

2. 434 L2 W0 F Qg 2
A4 A2 DID &9

IHAF 1002 A= HE AFGASAE oA 5LotA A== T
2I02 A9 s JAHEE F315 WA Z|(control) A F"0
U B3] giigo] EA6kA] gt ol AdgollAe AEARI o]
£3 DID B3 AEolr] olga, dutddl i 478 &S &
7hsstth. ol didshy] fls) 2 dAte AW AEE gt A
49 A AWM (continuous treatment)E -85+ tHImbens &
Wooldridge, 2009). F+AH &, 7 IS ES] ¥ A2 100
537455 A8 Ax W5 D, 2 Fosieltt ol 54 Jdol o
F ol oj" FER Fo] =ZHU=AE FFHOE UEhH,
Goodman-Bacon(2021), Callaway and Sant'Anna(2021) 5 &1
4% AA DID 39 F3 Azt o=t AAE Bl d=4

P4 24 2e A

https://doi.org/10.24985/kjss.2026.37.1.103



The Impact of the National Fitness Award 100 (NFA100) Participation Intensity on Obesity and Healthcare Expenditure 105

1Y P22 A9 ol 1A% S N2 el Yz
£9] WEHS o] g3 A ot Hgk A4 L Bl oJzk] A%
ZF skt #90] s st

3. AA] 9 Aztast 7Hd A3

H e A e o) vjuk I A7A 9] ol
317] 8 theat 22 7 AsIlTh A, FUAE10
A% 27V} oA o] fojs A e 744 Aol
oltt. A4, F3147 37HESE JuH] T AR(EAATEH,
aFFolu 857} 24T RAojeks 7Mdolth A, oj2igt &zt
= A" % o] met Aol 2715 UEhd Zlolghs ojdawt
7Hdoltt. o2 Ak 98} 712HoR A x AP uni) L D
(month) X G35 IS TWFE RS A7gsto] A4 B+ F=
2 A g5 F745kH

M ==}
L
2 B
oo
2,
i

ru

(@}
e dior
X ox S

=

4. A% DIDY] selection biasE 3}st7] gt 45 B9
A 2%

Causal estimand:E[ACRT(dj I dj)]
— EIATT(d, | d,)— ATT(d,_, | d,)]

TWFE estimate = E[ATT(d, | d;) — ATT(d;_, | d;_,)]

<49 A X|(continuous treatment) DID R oA = ﬂi] s
7h =2 Ado] A 9] o]dEH © g A FAE EIE 7t
5/go] 47Tt ol Tedt oY A DIDET} H Nﬂo} IR
A(selection bias)S g3ttt Callaway and Sant’Anna(2021)
o }aH, d&F AA A= AAZE $5& d) <d, <d, <
o} Zro] J7kelet 4= Qo EX Au oAl Ay AAgyt
£ BAAAGHATDE, BE7t di-i—d) 2 Z71 9] 5= 371
BI= ACRT(d; 1 d)) = ATT(d; | d;)+ATT(d,_, | d;) & =}, of7]
Al AT, L d) = ARZFE7E d;90d o] ghek g &A] W2 e

djy —n—v~°ﬂ HERS 3%, o159 AHS(Y)7F o8 A 2eHElEA
£ Uetdie v d YaAXaRe sjaH Wit ATT(d; | d))
= AAR oig Jeo] AT A 2 ;0149 Bad 535 9
ujgt, o] FY FrofA9 ‘=% Ada N observed realized
effect)' ol sgetct. AA7E AAR Aot A} obe QAT =
utE ol2fgt ACRT(7]&7] &3h9] Hato|tt.

I3 AEZH R0 TWFE 442 th23t Zo]

EIATI(d, 1 d,)~ ATT(d,_, | d,)+ ATT(d,_, | d,)~ ATT(d,_, 1 d,_ )]
2d 4 Aok A ‘:ﬂ“ﬂ F2 AR o= —’\E—’Fé‘_ e
(ACRT)OIAIT, F HiAf 2 w2 e It W2 e Joe] Ak
A% FA] 2po]7} vrdH A= H3¥(selection bias)olth. o] W&

o d4% AA| DIDOAE 7| DIDAIA 8+5+= EE FHP5A
(Standard Parallel Trends)E.tt o 733t e o] HhAA A 714 o] @
F-=thBilinski & Hatfield, 2018; Rambachan & Roth, 2023).
e BYFA, B AAFE =22 Jdo] FF Y olHd &
A3t ATFEAIE 7HAOF Stk 7V§3i, o|& {J¥lstH TWFE 5
A2 ACRTS} AT 7549 271 Hof A7HH 40| 9
x5 2o},

ol 2 AF= A4 AXA DIDoA WAL 4 Sl selection

kjss.sports.re.kr

biasE &3tst7] al, A 7N FFFol 7HF v 1+
baseline({7 =) #7102 AAIAct FAZOZ unit(FE-AH
A JAZE D, 7t 59 25%01 Fot= €< baselinelZ
Aolstal, o] fL7toflA AIS0] ATt 71 &71(AFFA)E F5t
At o]F baseline 7]&7]9] HA| ExoA 9] o]& JLE z-score
2 AESH |z| ) 1.58 7I1$02 APAE FA17F ok A o2 unit
< BA0A A5kt ol A3t HPFA| 79 ASH HE 4
ato]| sfgot, AAZFE} Faet /3 FA| ZolFE APHC] A

AFoEZN A&YP HA F= 57}7} ool 5
(ACRT)E Bt} AFA 02 Adsle §) 7]ogh},
1.58h= 71852 1.0 ~ 2.09] $HZHS ¥ w3t grid 23, 1.0
olAl= E 8 o] unite] AAEC] FE 4o 1, 1 75 o}/l
A= 9dt unito] A9 AAE A Lot selection bias Y& o] =oFA|
= 5 94 A ERIEI7] diZoltt. ¥ 1.259F 1.5 511k
2 AA 1ztazte] ggol S LotAl FAEN o™, &8 A% unit
AAE HaslolHA L FASFA 218 unics Z&s] viAT 4= 9191
o}, o]k ZH 7|E3} g 7| DID £30l 4] slope-screening
Oﬂ 1.5~2 SDE F& &5 2 AP (Bai & Ng, 2002; Bertrand et
., 2004y Farsto] & ApoA= HFHORE 158 7IEo = A

&35t 71&7] &t

3 BHEA A unit AlA 7o) whE AA Aa} ¥l
Y, =a,t\+8D,,+e,,
FYFA A5E S Folle A AR 7o Zpotgi.
Vo= 9838 240 Ao unit u7t Al
8 AZAE B o7H] ARE oulgit)
;H%P unit®] € APESAALE A5F AA
WA 100 210 8 f3o] |7t
o] Lot %E}H%%X% vebditt. 3l9A: & o] HAFwrt g
9] Z713S o AubHsr) Auiy HalBl=A S UEys oluld]
71€7] A=, 443 DID o204 F == HFSEAIHACRT)
ol 7V 7k AR e sfAS Al
3t o, unitd 2 1o 2A5H= B2 ErMssE EA—d =
Sof Agdh-gEol whet IFsHA Yehvte A73E, 9RelE A
T, B A 9E 89— BAIGH] st uAgaTto|th v A n
£ unito] SA°] FF2 A= LE QA FH2 A5k At
RN, AE el 32419 22 A=A AR, E7HEAST)

24 5 A Aee] 3R ok AdS Afun. vAste
2 e, 0lEf3 8UEE APEA gt W18 WO w2

e Feshe 2 Agolct

714 AL ue AT AP R 28 A &4 F9l(cohort
uniE AulstH, & A= F 14709 F@w=1, ..., 1= F
e

AR # YL unit F I Apolok AAH AR FAIS B
T A AEClA, = TAH100 Hof o] Wkt dAI= HeA]
2 9 omr] Ao ofd Axt FFe A=A epot 45t
=5 0 St o1& 53 #5E o] x| 7P A
A2 EE 9gH] 470 & o]ojX|=X], 181 11 a3 AYE=E o
A FEAEAE e A5 5 ok WA AA Z3(Al)

Korean Journal of Sport Science 2026, 37(1), 103-112



106

S.-i. Park, D.-b. Shon, I.-g. Jang, and S.-W. Cho

1471 2999 AA U< B5 Ao xgsto] P42l FHa
3 Al g5 ST 712 Bygoltt. olo] A9 X3P (Drop) BE2 &
A 7t BYPEA| HSlA baseline 71&717F 712(1z1>1.5)& %
nits< ALety, A5 3 YA
units9] Heto] thefA vt A& A-gsto] p& AT ZPo|r}

HHo R T HPoA BEH 49 FHAE B a2, IAHH |
9(bias)E 1T 4= U&= B uE AAYE o A a7 ot
Yo FAEEA HEoIAH. ol BAY B FHstL
selection biasE A T Qlatazt A4S FRlok= A2

Ao

Fsto] 9utoz WA u

HJ}_&

6. unit¥ o]AA gy}t =4
Y, =a,+N+8,D,,+e,,

A AET = FAR R aE AT, et 2
= Aol FLsIHIL 7S] ol FAF ATE AR 53
vk A R ades 48 9 dgHel et g=2A Yerd 7
o] =t} mEbA B 04?“5 A A AFE O] TWEE gl unit
d AeAEd & F7sk A °Uril?4é FsAt &, 4
unittfeh A2 W D, off s Bo] Al 5,8 FHF2EN A
Aaie] o] ddg mefsiairt. ol2gt ‘%WS iL” A= 1009) Z3}
7F &7 A2 94- 1985 HdS S)olA | A5t Hehte
A, B 54 ddolde 37t musiAY gleAE AustA 4
g A Pk

T AR gAY 2 oAe BE 7 AAY A0
HE/dol A e Al 74 A7 tha IA U=
TA7F EAE A olof] mt AE GAE 370 IFe R APRe

M unit T 24 oA 4 A E]
3 BAR F749] PgAdol v Aste H& Heshy] 95, & &
L A2 Hr} 2 37 1807 AfRFeE HR HAS 59)5)
ok FAH O & 10-20-30HHE 89, 40-50H0E 54, 60H o2 =
How Fesk, o7]o) dEe Agste] F 67 unite 75k
°o|% FU TWFE X2 A-gsto] AFALE FHaNE A4
Sttt ol 718 unit 29 AUAA MG gl 2e-HA]
i, FAae] F8 ojdigo] ofd dg-AdHE FolH FxHoR ¥

]

QreAE Bt Bekspl siekst] 91g B4 wAolek ek A4
NEECERSCERE BLEET R RS D %—3—4 e A
3l ek o) Zlelstert. 5] WS- dolehs o]
X BHS oz JAATNE vwY & gl ol, FUA 1009
A e Ak Aol dhat B4 ghe] £&o] ZRs e

A A

Saysigit. Qakavt 374
o TWFE 29 4851907, 297% 98 AAHOLS 7

ra,
>
oE.
boi'
£
=
=
i)
5

FAoAE dExA¥(unit) & 4

Korean Journal of Sport Science 2026, 37(1), 103-112

(month) 2914 o] #+A3Hclustering) FEQAFE AH&5II0
o, Aot o]A a3}t B4 E Y(month) 7]& A8 EEAE
A-g5Ht.

ZF Algro]l sl 2 QAKSE), p-value, 95% AFHFIHCDS g
TS EA-ZEA PEE 7Rt o2 Aketglch. Jdk 7t oA &
A Ao ATRRE TS AFRSIEOoH RE 904 AL of=A
A(two-tailed) 2.2 5335} 525422 p(0.05% A5t

A7
2 AolM= A HE 71Hke] &g AA] DID BAS 5 =€

=T =1009] HTE AL gap g o ,]g_u] A7 Zuke gA o A
Algtet #4294l baseline(H3 ) #3712 283 A%t ¥+
Al A5E 530 AFH B8A4S Fr $, AA ABAITWEE &
@), N Fhd ojdas, e caegqqg 37 1B0R B3NS B
2 24 &0 ekt

BN

A& HAE AHEsh= DID #2014+ AR Fro] Hsh A4

E 7Fs/dol EA5H7] wiitol, HMEAQl o]
DIDXEth 6% A& Fef] ByPFA| 73 ASol =Tt ol
B AR ZF A xAE unitE 2 2 4G 21| 519 25%0] 3
3ol= 713HE baseline(AE) #3Fo.&2 AoJstal, o] 7|7tollA A
TS0 A7 7]1&71E B APIAE So okt o]l¢ A
A unit 71&7] 29| P thH] HAE EFFTI] z-scoreE 4AHE
otal, o] & 7|0 & B oA o] F3t unitS AHSFTH

71&7] Bie HUeAeet QofgoHl 85N, BAREdEE 1
SFollA B tiH] D7 =59 o]FS B3I, k-threshold(l,
1.25, 1.5, 1.75, 2)& vlugt 23t k=1.57} 7P 4342 71E2o =
eI £=1.5% baseline FA17F 28 5ol JohS AAT &
ROHAME, AUAA B unitS BZA|7|A] ot HA 29| ¢t
1 GudE Aol FRF= S0l 53] £=1.259 H]
oS o A AABEIY FHGko] AY FLsHA HErEoH, k=1
oAM= EZ85HA B Jdo] AAEoC] #iE &40l ARz A7}
ekt B E k>1.75914+= unit AA7F AHEAY o] o] A%
¢} selection bias®] 7Fs/do] S = 3Act.

ole} &2 XS THdto] £ A= baseline 71&7] A
[z[>1.58 JHIet uniti+Z Drop 7|&2.& 4335190, o]
EA0A All 93} Drop 2ES W ste] A9 P8-S
At

(Table 1)-& 733t BPFA| Ak oA AH=H 8 AHE &
Oko} 7—10]1:]—

ZF AIPAS(Y)ER baseline(HN 4 E) T2t sigste H5A
baseline 7|74l == A7t 7]1&7]9 ‘ﬁ‘_n"(mean)l—]' HEHA
(SD)E A Aok, ul|at o] “BP3A] 8k unit’2 7]L7] BX
oA zI>1.5 71&= FIFste] baseline FA|7F HA| E3xoA T
SHA Blojd Ao Add AY x4 2 (unive vl o
o ‘60t F”, “20th M"2 Z+ZF 60t o4 e, 20t B4 Hdo
baseline Al A] o]&3gt A0 2 WP USS Uefi, of2fgt

olX

Oﬂ

'Flﬂ_u

_(?L

o, *’“
N

],

;{>

2L

https://doi.org/10.24985/kjss.2026.37.1.103



The Impact of the National Fitness Award 100 (NFA100) Participation Intensity on Obesity and Healthcare Expenditure 107

Table 1. Strong parallel trends diagnostics by outcome (Y)

Number of Total .
. . Insurer-paid
Item patients with healthcare
. . amount
obesity expenditure
baseline
126 126 126

sample size
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mean slope
baseline
slope SD 1.363 1528.26 1074.66
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trend P M, 20-2 M, 20-2
rends M., 40-49 s 9 , 9

assumption unit
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k4 ojgst| gt FTAF 1009 X &= v|lwE sk, A
2H4=0] Q147 Wo] v|uk T AR E Mo AFZQl 7S
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Zt}. Drop REoME g= -0.00282 - SARE 2719 4 &
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Table 2. Overall causal effects: Number of obese patients

8 SE 95% CI )
AGAIl  -0.0036 0.0009 [-0.0053,-0.0019]  0.00127
AGDrop -0.0028 0.0007 [-0.0042,-0.0014]  0.00327
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AL ARbsHE, All RO A FGH Alg= f=-1.1484+= AZF- 4
AA unitS Yo o FYUAF100 SHAL7) 1A 371 B3-S 9
o Ate] ¥ gofFoinlgEdo] o 1.154 ¥, & 9F 1,150¢ %
23HS 9Julgttt. Drop LA f=-1.1144Z FAFSH 3719 8]
£ A g3t #EE o], et WPSAl Y9t unitS ALsiE S
olzu] 3 mte] Wkt vt AR {AEE HojEr)
ol A 100 ol 37t v|wk I A A =88-S A|Ho
2 ZAAE Sl FAEo] S-S HojErt

ohet g2 H] AEE WEAo] A1 @14 <A 8119 Jol 7
SHA| 283 4= Q7] gl N A 529 E4A = BAE &
olXgo] thA oFtElE AL Elrh Iolx Bsiy dAEY
AHho) A G AAaIrE HEEoHE AL 1A= 1000] A
BAEE of e} B SHME FFH QR aNE F&EsL
olth TA = a5t 2 9},

L5324 S7PF BEAR ) v AA Atast
AnHSE BAg
TWFE 28 4 2391 (Table 404, 2345 7= BIAR
@ A9t folg THAAL VMR E Ao Yt All ZEoA
£ 234570 114 371 of B dFo] folatA fhashs &
()9 A4t 220, Drop RAoAE 34 Wik Gl 2
717} QBE A GAE A BT A T H folng,
All 299] A =-0.7825% SHA 14 S712 o dI5-4E
A unitE e 9 EPAEEF0] 2F0.78% €, & 2k 7809
TATE u)dlitt. Drop R4 2] f=-0.7499 GA] H|&F =52
o] 4 &S Ko, ot WPHA A9 unitg AQsid et A%

Table 3. Overall causal effects: Total medical expenditure (Reimbursed
Cost)

B SE 95% CI p
AGAIl  -1.1484 0.3869 [-1.9067,-0.3900]  0.0109
AGDrop -1.1144 04474 [-1.9913,-0.2375]  0.0300

Table 4. Overall causal effects: Insurer's payment (Health Insurance

Contribution)
s SE 95% CI P
AGAIl -0.7825 0.3189 [-1.4075,-0.1575] 0.029

AG Drop -0.7499 0.3619 [-1.4592,-0.0406] 0.0625
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Table 5. Unit-Level heterogeneous treatment effects: Number of obese patients

AGE SEX s SE 95% CI P sig
10419 M -0.004648 0.0012 [-0.0069, -0.0024] 3.39¢-04 Hk
F -0.003193 0.001 [-0.0042, -0.0022] 2.65e-07 HkE
2029 M -0.015426 0.0056 [-0.0263, -0.0045] 0.0088 ok
F -0.016278 0.0041 [-0.0244, -0.0082] 3.71e-04 HAK
30,39 M -0.015199 0.0073 [-0.0295, -0.0009] 0.0439 *
F 0.003769 0.0543 [-0.1026, 0.1102] 0.9450
4049 M -0.008727 0.0128 [-0.3389, 0.0164] 0.5011
i F 0.138754 0.0351 [0.0700, 0.2075] 3.53e-04 Hokk
50.59 M 0.008881 0.0239 [-0.0380, 0.0557] 0.7124
F 0.067487 0.0232 [0.0220, 0.1130] 0.0063 *ox
60-60 M 0.031140 0.0073 [0.0167, 0.0455] 1.55e-04 Hk
F 0.053310 0.0121 [0.0296, 0.0770] 9.38e-05 Hk
2079 M 0.058811 0.0128 [0.0338, 0.0838] 5.21e-05 Hokk
F 0.033076 0.0109 [0.0117, 0.0544] 0.0045 Hox
*#% p<0.001, ** p<0.01, * p<0.05
Table 6. Heterogeneous effects by age—group cluster: Total medical expenditure
Age group SEX s SE 95% CI P sig
M -12.1494 1.5968 [-15.27902, -9.0197] 6.3702e-09 HAK
Young adults
F -29.5074 3.9404 [-37.2306, -21.7841] 9.05e-09 Hkk
. M -23.3121 16.1438 [-56.9540, 6.3298] 0.1259
Middle-aged adults
F -335.6184 56.7265 [-446.8022, -224.4345] 9.9485e-07 HAK
M 16.9857 8.0093 [1.2875, 32.6839] 0.0411 *
Older adults
F 0.2028 144716 [-28.1616, 28.56723] 0.9889
*#% p<0.001, ** p<0.01, * p<0.05
Table 7. Heterogeneous effects by age—group cluster: Insurer’s payment
Age group SEX p SE 95% CI P sig
M -8.7500 1.1687 [-11.0406, -6.4594] 9.08e-09 HAK
Young adults
F -21.5250 2.8948 [-27.1988, -15.8513] 1.06e-08 HkE
) M -18.7076 11.8532 [-41.9399, 4.5247] 0.1235
Middle-aged adults
F -248.0604 41.9122 [-330.2083, -165.9126] 9.88e-07 oAk
M 12.7435 5.8215 [1.3334, 24.1536] 0.0354 *
Older adults
F 2.4529 10.4144 [-17.9594, 22.8652] 0.8152

w85 p<(.001, ** p<0.01, * p<0.05

Bg Y B 95t Bt 2 GepA) gee AN ol 3
HIAI 100 Foivt 371848 APRE AY SAoI g BF &

7} ek % 9182 AARITHCawley et al., 2007).
HEARET AR 20%Felu 850

I} up7IA 2 HsAo] A

1, 9718 WY §9-2 ol§F Wit 5 AP 8919 I 2
A g 5 ek ol B4 o] AR AL Yt GelelAE
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