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4. ALCHY
HX ._-r(Auxmary variables), &% tants)
BpL Kot iol GUE B0 SFfon 10l FE T B2 ANE B 6] U MEAYS
SICE A Mo HelE Yo7|X| ponf #AAS S FYE FLt
(c: &=>(Constants), i: 8 & #=>(Inventory variable))
25 Hegy T chel EREXN
i ol XY 2552 Man lemie e
i O|TirhSt & R SHAY 9875 Man iy e
i o|mtohEt X472t 1 Year et e
i o|mtchst xYBH7|ZH 6 Year i e
iolutist ZLE 0.891 Dmnl i
i |athst o E 1378 man Rl
FEITPS i oY XY 218 Man ohRugIHL
(Auxiliary variable) i oM el B KAy 2678 Man st melerel
i oM@ X|7|zt 1 Year ohRuIHL
i o|®el x| 2t 4 Year RSN
ioHH EYE 0.931 Dmnl SrRSHL
iR o B 1502 man Ll M
c OJAtAl 7|2t 1 Year SHREAQIRARTIAIHY
i QMDA A8 0.937 Dmnl SHEHAQ BRI IIAIY Y

HZH = (Auxiliary variables), *"*(Constants)
BRHFE M (stock)Ho| S 2ot F(flow)H0| FES F= BHEE AHUS &A 57| 92 B2 S
ol_H:I-' &l E X-I %t O" Egl.% OEIQ;I XI %‘QD:‘ JLI-Z” L! g %6H %1 %!:% _7"—:_['- (c: &4=(Constants), i: §=#H==(Inventory variable))
=5 ) e el EEXN
eto| XU E 0.09 Dmnl BASX|S
QIE X e 0.87 Dmnl AL EHUAEIHY
c HPAIZH 1 Year -
i 7|E QIE 7o & 0 Man HZEHAUALE 7Y
i 7|& Yyto] £ 5557 Man HASX|E
gto] =Mg 0.0179 Dmnl SAHE
It =28 0.805 Dmnl AL 2N G
i 7|F QE 2777 Man AL EH UGt
c HPAIZH 1 Year -
HRHE =88 0.906 Dmnl HZEHAALE 7Y
HEHs i 71= BXHE & 10990 Man HALEHMAE LY
(Auxiliary variable) HEol gye 0.947 Dmnl SUHZEHSH
i 71E HE2el = 83147 Man AL EHST
HEo &d8 0.0179 Dmnl SAHE
T AY9YA = Qe+ 2| X|H ENPERp+ 2| aH Rp+ M2 2|+ L] B 7oA Man HEHM 9, 2011
23 oA 5= 5 YYOAL /YA HIE Man P 9, 2011
YYOJAL HIE 0.855 Dmnl dEd 2, 2011
k& OlAb = 2E oA /2 &9 g Man HEM 2, 2011
2EoA HIE 0.991 Dmnl FE 2, 201
HSISF QAL £ 7H8 fA} 2=/(1-"AtY/O|F/2 &| H|8")+7|EF QAL man A, 2016
AHY/0|F/2E| & 0.0179 Dmnl SAE
7|E} QA OJAFTLA| BHZM*(1-O1H X|28-Yrto| X[ &8)/c MFAIZH man/Year -
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EX: #YLHE (2019), ODA Korea ZH|O| X|(https://www.odakorea.go.kr).

o N7 =0t ODA, 7H Xl 2
L U
MEI2 s AR 7H T

MU

H

ox
2 4]
2

=
HE=d= o Zxist= 7HE X E152| AXS =0|1,
NEEL=o HZ2EH sHES Soff ko] 7|2 H S X7|H=

=

THAMZL 3 FSSE 2

. OIEIRIE YR, AH AU, 8 2017t RALSH o|0|2 AR E|7 Lt 28
X 2olE g E ATt BEH TEHYS S5 HH 0| ZZE M

“THHEEE0|2t= 8017t =2 ALE (ODA Korea 24| O] X| & X)

< Nz 2] HEH et Hel>

T2 Al.2l8kHH A2 SEY .2
(=PN3 = Jladd ZEMEQR AlZAXR 7IZX S N x|l
_3_75‘7HHE}‘%§ %tx|'.7_|' TS oo:l |Er=a—| = T, HeoEL, Ude H :rL GOs |
(Official Development Assistance, QA A5 33K
ODA)
CHRp2 - =H7I¢ 2EE % EXE
................ 7|E|._3_J§|Ix}-%l%§‘xf?_{ e RN G g
(Other Official Flows) ChRpZE QA =ZH 7| 8%t
u] S=
 AnRess : Q4 | SANER, 14 o4l £ AIg, IHTIB 8K, FHEA S
(Private Flows at Market Terms)
oIzt -
S of - 24 | NGOsOl 2J¢ 0]

(Net Grants by NGOs)
ZX: ODA Korea S| 0| X|(https://www.odakorea.go.kr).
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2. 2L 2| ODAQ| %X|2 S35

ODA as a share of GNI 0.7% 0.31% 0.30% 0.30%
el DA (flow basis) (grant-equivalent basis) (grant-equivalent basis)
otal «
countries { 0.15-20% 0.09% 0.09% E.I.“ AI_§| gl
Share of uniied Of rad 210 0,
by the DAC Recommendation 100% 91.1% 86.8% ;l-‘H'-(O.Z_A)) EH HI
H
Grant elemeant of total ODA =B6% 93.8% 91.8% = '—I- ol OI-
T2=(0.3%)0 I
OTHER OFFICIAL PROVIDERS BEYOND THE DAC
ODA as a share of GN| 0.35% 0.43%
(flow basiz) (grant-equivalent basisj_é_l_
0.05% 0.13%

ODA/GNI H| &

% (o) A XK
Z£X: Bosch et. al. (2021), ODA I ffort: | ds, Devel C Profiles. OECD 0.15% =&
: Bosch et. al. ! as a collective effort: latest trends, Development Co-operation Profiles, . -
B — ° P -> T H|AL2](0.3%)2]

Grant elament of total DDA TO.2% o2 8

- = ol ALK
Performance against key commitments Zf =&
| rarget | 2017 2018 12019 preliminary |
ODA as a share of gross national income | 0.25% as interim 0.14% (flow 0.14% (grant- 0.15% (grant-

GNI) target to 0.7% basis) equivalent basis) | equivalent basis)

Total ODA to least deveiaped countries as a
hare of GNI (including imputed multilateral 0.15-20% 0.05% 0.06%
i flows)

100% 58.6% 45.6%

Recommendation
| Grant element of total ODA >86% 93.2% 88.4%

£X: OECD(2021), Development Co-operation Profiles — Korea.
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i oMol =2 et (2018-2019)

DEVELOPMENT CO-OPERATION
PROFILES 2020

gl QW |
ol l I
Total ODA Continued i Funding for Funding for Predictability
continues to increase in i gender equality environment and : of ODA
increase, but flows to i is at an all-time climate change  allocations in
much too fragile i high, but the increased H partner
slowly to the contexts share of ODA slightly for DAC countries and
meet since 2014 dedicated countries, but use of national
international i primarily to declined for budgets are
commitments dev ent i gender equality other official | declining i
N7 E=tee F k= ol remains low providers in ODA 0“*7'_-—”

Io_l =7} o

7t

(Ll

*loul-gl P

Hﬂ’

0

‘ I5|I'=*7H‘“7(H 015

=C

%%”F
2HO M

->

2018

T,

oF  BIHXI Y TA

ZX: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Profiles, OECD.
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KDI

USD billlon

QDA in 2020 on a grant squivalent basis- amounts

s = L] Korea « ODA voluma
161 ?
- e
2525
y (MIA 25-.—I) I I
(=3 ” ........ i
HD”H“DDDEL,.DQDD.D:-E_;._
gpe’;:";&‘# N *@“ﬁ*“ﬁ}f‘ P e e ew;}fbgﬁ’ QJ@‘ in, = o
R
ODA in 2020 an o grant sguivalent basis - as o percentage of GRI
o e DAC 7I= 28 :0.7%
T [l ini i)
o "é"”’ B P Al I T IS T
f ‘\#fﬁ' &M} ei“ff < ﬁ eefnf e Q:::?:i _.;,r*q-ﬁ ‘_,‘,#F-ﬁ ‘?:'Dn_vo
ZX: OECD, 13 Aprll 2021. KD n
THMLE e =2 5T
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o} 7t ODAHIS QF, FRE @R e O

@ DAC countries and other official providers - Bilateral and multilateral 0DAz @ Korea - Bilateral and multilateral ODA allocations

allocations s dlisburse
disbiursamanss, mifion USD, 2018 constank pricar

@ slateral @ Earmarked multlatesal @ Core mubilateral

HEY

kXSl =

- 199 E2
|I|||| 1 IIII

® ctateral B E { B

Z7%: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Profiles, OECD.

< DAC 3|S!= ODA Z0]: 2015-2019> 22 BEE "EXt vs. Tt = 70 : 307

T2 2015 2016 2017 2018 2019
AAee{(UsD #eh 131,563 144,921 147,169 150,058 146,521
Z0DA IR EYE 2a) 138,460 153,653 153,360 150,058 149,376
ODA/GNI H|-8(%) 03 032 0.31 03 03
AAE2{(USD #ah 94,239 103,110 105,569 105,221 103,294
2XIODA AP IEHE ) 99,264 109,252 109,838 105,221 105,048
UAHAZ H| B (%) 71.69 71.1 71.62 70.12 70.32

Z*: ODA Korea SH|0|X|(https://www.odakorea.go.kr).

THMEE L 2 S

100%
90%
BO%
70%
B60%
50%
40%
30% -
20% -
10% -
0%

Share of loans in gross bilateral ODA

ZX: OECD, 13 April 2021. ® non-grants M grants <

<DAC 7} =12| ODA 0| & EH : 2015-2019>

o B 2015 2016 2017 2018 2019
X2F A (A) 94,238.61 103,110.41 105,568.69 105,220.69 103,293.5
=ARIZE(B) 5,987.17 5,812.00 6,588.27| 6,254.16 6.275.38 6%
SAAZE(C) 88,845.70 98,069.60 99,595.82 99,819.84 97,710.20 94%
CHAr2E A ZE(C) 37,324.51 41,810.12 41,599.74 44,837.8 43,227.74
ODA &XI&(A+D) 131,563.12 144,920.53 147,168.45 150,058.54 146,521.27
ZEX: ODA Korea 1 0| X|(https://www.odakorea.go.kr).
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BACEpunines - Biateral O0A. Gross disbursements, milion USD, 2018 constant prices, 2018 Tﬁ-Elimme' ottt Tt o t.c:\;!&‘fpfu’i e
L] DAC u:mn.tnzs and other official pmvnizrs 'I'np 10 r’e‘c:punts 2018 =0 Korea - Top 10 recipients 2018 =

| E

ZX: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Protiles, OECD.
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e
X 7gr=2 0 DA °o|= Alg
= —_ —l— O
0  DAC countries and other official providers - Bilateral ODA by income = 0 Korea - Bilateral ODA by income group =
group s of Ly, per cnt
ek 000G @ otheriits @ LMIE @ Loy Unalcated @ MALCTS
0 @ Owerucs @ Lics @ UMICs Unaiocates @ MADCT: 10 —
o S— —
20 00y 2 i anle " 2 x 0 A Wil b1 w1 W AW W 01T 138
0 DAC countries - Amounts mobilised from the private sector by income = 0 Korea - Amounts mobllised from the private sector by Income group =
group " s
i o @00 @ Oterios @ Ly @ UM 0 Unaloceted
@00 @ Oterlcs @ LN @ WG Umalieated @ MADCTS
3=
[y
H
X7 2= (LDCs)
o
= X3 S0 2 H

Z%: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Profiles, OECD.
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©® DAC countries - Amounts mobilised from the private sector by leveraging =
mechanism

Million USD, 2018 constant prices

® Syndicated loans @® SharesinCIVs
® Guarantees @ Direct investment in companies and SPVs
Credit lines @ Simple co-financing

25 MCOAO|EE(HESXY, SUERCY),
ELSHERNSPY) 5 ChS Mg/ SXt 25 S

- - =i
o > SEE8, WEENAAMAH Sof cist =of 3 =Y —
| ]
7.5k
[ S——

sk
2.5k

0

2012 2013 2014 2015 2016 2017 2018

= CIV : collective investment vehicle, SPV: special purpose vehicle
Z7X: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Profiles, OECD.

= JEKDI .
= pl 17
HMogggsol 22 s

COVID-19 &3 ODA &= 7}
< DAC 3|21=32| COVID-19 &3 ODA 2| 20= 5! =X|=AH >

TSD million
Diavr fior 2028 e preliwinary
OVID-1% of which: Mema:
relateil activities bealthsectar e ODA disbursements
\ COVID-19 related ODA expenditures for top d
\ relate expenditures for top donors | ...
' in USD Billion e » 1 1316
Be by 129 1 181
[ otrer o0a COVID-19 related actlvitles Camnda 293 125 4196
3k Crech Republac L] 2 00
“ Deresark 206 E'} 1636
10 Fnland 14 .-4 1378
b Frasce 3206 08 15833
p1: Gy 4 18 886
Greecs . 18
20 Hosgary 4 - Fifl
Reelaad 7 E '3
15 Teband % 13 a7y
Tiady % u 4 M8
10 Tapan 1191 -] 13 666
Korea 586 151 2200
5 F, . Luxembowg e . L 2 450
I l I l H H Netherlmds on_}' g . 239 37 si%
0 I . T E New Zealand oick E_-i i 2 531
. ' . : : Norwey 5'86 _I;IE 500 151 § 198
4 % ¥ @ SRE E B OB 3 mo® o # ¥ g H
- ac - Poband (E?j"'._ Ol: 1 1 786
2 8
g 2 8 ] a E = - 2 . " 1 E
E £ 522§ 5§ F 9 & E Portugal 463QI‘II=EI-E'I) 1 54
i = L z B 2 L] Slavak Republic 4 3 140
W £ 5 i
E ] \;‘- Sloverss 1 1 90
= z
! el . Spain 211 ] m
Source; Offical Development Assistance data for 202 Saeden 208 1 6 261
Smatzerlad 93
Untied Kinpdom i
Unated Seates 1
TOTAL DAC 11914

ZX: OECD, 13 April 2021.
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DAC countries and other official providers - Bilateral ODA by extremely =—
fragile, other fragile and non-fragile context

ross disbursements, million USD, 2018 constant prices

@ Extrermely fragile contexts @ Other fragile contexts @ Non-fragile contexts

10

75k
..“L I I I I I I
25k

o Korea - Bllateral oDA by extremely fraglle, othu!_-r fraglle and non- l'raglle =

context
Gross disbursements, million USD, 2018 constant prices
@ Extremely fragile contexts @ Other fragile contexts @ Non-fragile contexts

0 LS IXALE] Seat H L3 E% I I I I I I

0
s Z009 2010 FO11

ZX: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Profiles, OECD. KDI
SR 22 5

ODA ' Hj =1} o4t £20| £
<DAC 2|¥=2| /2 marde| =4 7|

Alignment and ownership by partner country (%)
Funding '

SDG 17.15 Use

! Funding i
of country-led recordgd ol through " Annual Medium-term
countries = Untied ODA i i A i T
results national countries i predictability predictability
frameworks budgets systems i

il 63.9% 63.7% 46.9% 76% 86.99 66.2%
Round 9% A% : ] 9% 2%
e 57.1% 59.2% 52.7% 78.7%
Trend | v v ' A ' A

0DA volume and share of GNI INCREASE in 2020 as countries

o SCENARIO 1: INCREASING BUDGETS, SUPPORTING RECOVERY
support an inclusive global recovery

SCENARIO 2: STANDING AGAINST HEADWINDS
Countries protect and maintain 2019 0DA levels;
0DA as a share of GNI INCREASES in 2020

SCENARIO 3: STRUGGLING TO MAINTAIN BUDGETS S
If countries peg ODA to GNI, ODA could DECLINE
by up to USD 14 billion in 2020

ZX: OECD (2020), Six decades of ODA: insights and outlook in the COVID-19 crisis.
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Z*: ODA Korea SH|0|X|(https://www.odakorea.go.kr).

118



1

oa|Ltato| ME{E ODA K|REY L Ay D!

2l =
< IH 2|2 AldA 2l . MEHYH X2 > st : Abgl o129
20218 $2ILt2 0DA WA : MElE A8 > 22,05 12 2
7bE =3, AN o=}
9 MH|A EZ ODA
HI§E 0 =2

AE glEat g MHls
S6.560%

: S ME CI3e =
.................. HZA ME| ODA HE0| =3
: P e s |
*8|7e 28 % 2% Jy goy gs ma | as | 42|84 7
94,030 1,700( 835 | 824 |2173| 542 | - [1402] 546 | - | 128 | 401
EQJJ DA 383; 1,658 52,012 1,673 | 145 |1,645|1,930| 449 | 439 | 645 30 |5,227
7 |&7| 4413 3,358|12,847 | 2,497 | 2,318 | 2,187 1,930 1,851| 985 | 645 | 158 |5,628
- S 4 32.0i 135 66 65 (173 43 | 00 (111 | 43 | 0.0 | 1.0 3.2
I:|[|:)._,- = 24 10.2 512,4 103 09 (101119 | 28 | 27 | 40 | 0.2 | 322
Z4 153: 117|199 87 | 80 | 76 | 67 | 64 | 34 2.2 05 | 195
Sx: WL (20211.20), 21 FHALE SEAUAY S 7|F), BARH S,

-
THMEE L 2 S

T HA2|2] EH ZO0F ODA Hz}

M MA 274 ODA 2= RES| 71,

Million USD, 2018 constant prices XA CjH| H| S CtA ZA
—o— Health systems ~+— Social protection ==0n= % 0DA to health systems -~ % ODA to social protection
200 el
q
A
\
\ ol
= » ’ \\ s
e, S %
~ 1
“q
\ % ODA to health
] systems
- DDA to health \ ;o (right axis) "
systems \ ," [
volume +—» - \ O=mgm—
(Teft axis) ¥ b= v 2 &
e b ]
150 s
\/i'
] I'I e
i roes

N e e ——
"“Sn e wm W ®m Bn  Bm B8 W BN @W BN Ba  ®E EE ®n BE ®B @4 @8 @W @@ @n

EX: OECD (2020), Six decades of ODA: insights and outlook in the COVID-19 crisis.
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IRIAFSIO] B A OF TRl Bt KDI

2017/184E 7|1&
Other domestic H MA 24 ObDAE

private health 220Q|'| I:E"E'I -JFZ':'
expenditure, US3$168
billion, 11%

ODA, US522 billion,
1.5%

Private development

International assistance, US$3.1
flows billion, 0.2%
Domestic general
government health OOFs. US$1.3
expenditure, billion, 0.1%
US$757 billion, 51%
N
Blended finance,
US§1.8 billion
Humanitarian 0.1%
assistance, US$1.5
billion, 0.1%

ZX: Development Initiatives (2020), Aid spent on health: ODA data on donors, sectors, recipients, Factsheet.
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mmmm Non-DAC health ODA Multilateral health ODA

DAC donor health ODA = DAC and multilateral ODA to health

as a percent of their total ODA
™ MA 2Z2120F ODA H|Z2 HA| CiH| 13~14% WelZ |X,

_ O,

7 *ODAC 7F¥I=o| B71 ODA H2E F=3| 57F, 2018 1419 Zaf = 07

g 24 4 14%

= i . w2 X —_— 12% 20

= : 10% § S
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ZX: Development Initiatives (2020), Aid spent on health: ODA data on donors, sectors, recipients, Factsheet.
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KDI

DAC 2|3 =2| 27170 ODA (+H)X| & &z

USS billions (constant 2017 prices)
6

2=

us

Global Fund
UK i

IDA

Gavi
Germany
Canada |

EU Institutions
WHO i
Japan
Netherlands
Australia
Norway
Sweden | !
France

46 others |

vl

2017-2018'd 2t
HAE0F ODA +H 12 7|&

o=, =, EU, €2

—

=<, FHLtch, W=

=
o
=

ZX: Development Initiatives (2020), Aid spent on health: ODA data on donors, sectors, recipients, Factsheet.

mgrowth from 2017

wireduction from 2017
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B MNon-communicable

@ diseases
S u 27
£
_r: 2123 24 857D condrof including HIVIAids
g ' 67
5 E 21823 51
| I B
52 & =8 i = 11
28 : = I (L] 08
Basic heallf w 4 £
32 54 28 g o 18 18 i 17
= 38 4o 8 45 N 18 - | - g
= 23 = 24 -
o 12 | 1 19
= 2014 | 18 a7 018
721 76 80 78 78 5o ou 59 T &9
0
200 3 2006 2017 2018
- 4
o4
~ & e
B WS- M0 A Medical sarvices
9 09 0.9 i 3
02 0 07 : &
03 04 68 — 0.4 Medical education/training
n 1 25 _-Zﬂ a7 31 28 adlih infrasiructure ';3
u Basic health care
[ ~
WE e i oM M5 e T 2018
Z=7%: Development Initiatives (2020), Aid spent on health: ODA data on donors, sectors, recipients, Factsheet. KDI
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DAC 3|2/22| & 7120 ODA X| %8 Hj &

< HZEZO0F ODA X| & A% I137H J% 2| A E (2017-2018) >

_ Europe
Oceania 1% Singasss
1 O/O m::‘::u: :::.1-'
Americas ' s e
3% 5
al
East Asia
4%
Sub-Saharan
Middle East Africa
3% 54%
South and e 2017'2018'& 7|2'I_<_
Central Asia y HZ20f ODAE
11% L Arstet o' OFZ=2|7H(54%)
. %AI (I‘I 1] olAI') Tlolo-l
North Africa ZLIO}, S0}A|OF, ZAOLA|O} &=

1%

ZX: Development Initiatives (2020), Aid spent on health: ODA data on donors, sectors, recipients, Factsheet.
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a) Korea 's total development finance for health b) Korea ‘s development finance for health by income group
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HAZOF L H S

w 2F204HEE &
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hare of health development finance (5

=

® High income Uppesr micdie income Lower middle income

@ Lowincome = HF olo
o& 2015'4 OIT Aro}Ef 0I'-* OtuElﬂ o3 U= RS s
X2 ZAM, X HjE Cpest SHMASII M5 2F HIE
dj Kmea s rlm.reloprr.ent finance for health by recipient region &) Korea 's development finance for health for vulnerable countries

velopment finance
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Year 210 2613 ol a B
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EX: OECD ZH|0|X|. KDI [
SHIHLHHO| 22 5

122




LE|Ljzte] H 20 7 U A S X Hj &2 KDI

f) Korea ‘s allocation of health development finance by purpose c) Korea 's top health recipients and funds provided from 2017 to 2018
Recipient S0 mn
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Total net resource flows from DAC couniries to developing couniries
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Overview of the revised evaluation criteria

COHERENGE a‘ x‘" A}§| _O_.I O DA

How well does the

EFFECTIVENESS
Is the intervention

achieving its objectives? | intervention fit? E *_' o I e A"
£E34d 8 gupd
meAcT SUSTAINABILITY E:l
What difference EVALUATION e willthe x'" A= 0'"
is the intervention H benefits last?
CATERA S e S sLe Ttk
reLevance [N | .‘ EFFICIENCY D*I rg 7 I' AI A Eé!
Is the intervention "ﬁ'-‘” g How well are .
doing the right things? L\ * Fisouroas wsad? :I_l_ =*|-|-/ oﬂd tl _Ll: E_:!

Overview of DAC Guiding Principles on Results
Management

GUIDING PRINCIPLES ON MANAGING FOR
SUSTAINABLE DEVELOPMENT RESULTS

MAXIMISE THE USE OF RESULTS
INFORMATION FOR LEARNING
AND DECISION-MAKING

SUPPORT SUSTAINABLE
DEVELOPMENT GOALS
AND DESIRED CHANGE

DEVELOP A RESULTS SYSTEM
THAT IS MANAGEABLE AND
RELIABLE

ENHANCE COUNTRY OWNERSHIP,
MUTUAL ACCOUNTABILITY
AND TRANSPARENCY

ZX: Bosch et. al. (2021), ODA as a collective effort: latest trends, Development Co-operation Profiles, OECD.
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»  Used the expanded diagnostic clusters from the Johns Hopkins University ACG case-mix system to describe the comprehensiveness of
primary care from office visits.

»  Analysis was limited to diagnosis codes treated during the visit.

»  To characterize the scope of primary care practice in each country=> Calculated the minimum number of expanded diagnostic clusters that
accounted for 75% of the problems managed in primary care.
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Continuity

Accountability
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Continuity of care
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Exclusion : Study population :
- Age <20years Newly diagnosed type 2 diabetes
- Missing covariates - ICD-10 code and medication
- Cancer before index date
- CVD before index date
- Death before index date Index date: 1 January 2012

Follow-up: 6 years

2002 2011 2012 2017

Outcomes :
CVD : coronary heart disease, stroke
- 2 or more days of hospitalization

Exposure : Most frequent provider in 2011

Covariates :

Age; sex,-area-of residence;-insurance premium; Charlson-comorbidity index--- - "

20228 ot FICHEl S 2%} S X S Af EE2 205,8678 &

Newly diagnosed type 2 diabetes patients in 2011
(n=240,439)

Exclusion

- Age<2o0 years (n=859)

- Missing covariates (n=35)

- Cancer before index date (n=13,300)
- CVD before index date (n=19,631)

- Death before index date (n=747)

,,,,,,,,,,,, Study population (n=205,867) .| .
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THEQ| AL RO M E 2| 70| 8 X|5/d
(continuity of care)2| H&Hd

« 9|2 0|8 X|&£/HdO 2+ ysual provider continuity (UPC) & continuity of care (COQ)

= o —
) ey o
NE= =g Xel Ve =)
- QhgEe 2T 2 A oH SO shXjo] Qe E o= 7| #0|&2| X|HH = upc I
-+ o
COC score= A L6 S
Measuring Continuity of Care _ S _
ex) 8 outpatient visits in the 2-year period
» Usual provider continuity (UPC) index Patient 1 visited 3 providers (ABAACAAA)
; Longitudinal continuity and primarily measures the patient 2 visited 5 providers (ABCBADEA)
concentration of visits
ROl S0 S wEHA B ualprovider 2z I R
ot &2 (longitudinal continuity) Ure | Ggses 3/8=0.375
coc [(62+22+22) - 8]/[8x(8-1)] [(3*+22+12+12+1%) -8]/[8x(8-1)]
=0.536 =0.143
» Continuity-of-care (COC) indeX ...
20

>

; Frequency of visits and the dispersion of visits between providers
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2016-2017'3 2'H SQF 9
Exclusion :

- Age < 20 years
- Missing covariates
- Death before index date

*

2002 2015 2016

Exposure : Most frequent provider in 2015

Study population :
Newly diagnosed type 2 diabetes,

hypertension, and dyslipidemia
- ICD-10 code and medication

Follow-up: 2 years 2017

Outcomes :

High continuity of care

- UPC: usual provider continuity score
- COC: continuity of care index

2

2|20|& X[£4 (aOR)

o
T

Covariates :

Age, sex, area of residence, insurance premium, Charlson comorbidity index, number of outpatient department

wisits 21
1Y 29| B=otes 2 =7|H0| 721X Bz 9|A 0 52 S8 H
[x] =] ] o o AN = = o
A EAEe| MY 2 BEL 52 2| RO|E X|HdS 712 & EO| EUS

S gt RRVEES
1.20 1.20 1.20
1.00 1.00 2 1.00 1.00 2 1.00 1.00
1.00 O 1.00 O 1.00
o o
0.77 0.76 0 0.76 079 X0 074
0.80 i 0.80 ar 0.80
6 = 6 0.53 0.53 = 6
0.60 oo ©0-60 5 -5 oo 0-60
o. o.
47 47 2 s 0.44
0.40 W o0.40 1 o0.40
or or
ol ol
0.20 0.20 0.20
4 A
0.00 0.00 0.00
UPC CcocC UPC cocC UPC
n7|sH LXe|z FR el mHEEoY dA g n7|5H LRz FA mTEoY BAEe¥ n7|sH dXo|2 FA|ol mHEEZoY
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UPC coc coc UPC
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» High continuity of »
care

At X2l

* 2006 ML AX|HS 2tXIO| 2007-2008'd 2| 20| & X|Hd =

2009-2017'H & o' SO Al k| S 2t RISt 214 =X 2HAF G
Exposure: continuity of care
UPC: usual provider continuity score
MMCI: modified modified continuity index
COC: continuity of care index
Dyslipidemia washout Index date: 1 January 2009

Follow-up: g years

2002-2005 2006  2007-2008 2009 2017

Study population: Outcome: cardiovascular disease

newly diagnosed CHD: coronary heart disease

dyslipidemia patients Stroke

- E78 and statins -> 2 or more days of hospitalization for ICD-
Covariates: 10 codes 120-25, 160-69

2008: age, sex, household income
2002-3008:’ CCl, smoking, alcohol, physical activity, body mass index, blood pressure, fasting serum glucose
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Newly diagnosed dyslipidemia patients in 2006 (n=310,365)

Exclusion
-Less than 8 hospital visits (n=18,171)
-Age<20 years (n=1)

-Missing covariates (n=28,746)
-CVD before index date (n=26,459)
-Death before index date (n=942)

,,,,,,,,,,, Study population (n=236,046) ._.__.___._._|—————> _examinations within the first 2 years of follow- | . .

Participants who underwent health

up (n=170,752)

» Continuity of care ==

S Aly|SabEl 3t DFAFSOHEISE Ol L

[ —

E3 UM QST 4 AGOLS

Pirend<0-001

Cardiovascular disease

1.00
1.00 Ptrend<0-001
0.95 0.93
0.90 0.88
0.85 0.83
0.80
0.75

CVD risk (hazard ratio)

N

1.00
0.93
0.88
I 0.83
070

Usual provider continuity score Continuity of care index

st quartile (lowest) W 2nd quartile | 3rd quartile  4th quartile (highest)

coc7t =2 cvD 2 17%
FAES

AN
Coronary heart disease Stroke
1.05 1.05
1.00 1.00 1.00 1.00
100 Pireng<0.001 1.00 Ptrend<0-00% Pirend<0.001
Ptrena<0-001 — 0.95
S 0.95 0.93 2 0.95 0.93 0.93 0.93
=] © 0.92
© 0.91 = 0.91
i 2
5 0.90 © 0.90
b 2
2 <
e ~
é 0.85 0.83 0.83 2 0.85
5 g
T 080 \% 0.80
075 075
075 075
0.70 0.70
Usual provider continuity score Continuity of care index Usual provider continuity score Continuity of care index
m1st quartile (lowest) B 2nd quartile  3rd quartile ® 4th quartile (highest) m st quartile (lowest) W 2nd quartile m 3rd quartile = 4th quartile (highest)
o HEFAH I. Lo 1 HEAH
coc? =+ = CHD 28 coc? == i stroke =& 7-
——————— ZEA ZEA
15% 5= 9% T
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Continuity of care and medication compliance
__2.20
o
T 200 Lo 7 o= OF AN
8> Pirend<0-001 L8 Pireng<0-001 * T —|—X| =Oo 1 X-” —S =
< 180 168 * Medication possession ratio
2 160 1.48 1.48 ‘MPR!>O.8
E o 3= A O o)
E 40 1.26 ® l:I-l:I::t _T'_X| OEdS Oﬁtx-” _I'__SE EI
2 S22
§ 2tES QZH|= ALt
‘S 1.00 1.00 . B B .
£ 2o ] ] * Multivariate logistic
(=]
T 0.80 H
Usual provider continuity score Continuity of care index regreSSIon
W 1st quartile (lowest)  m2nd quartile  m 3rd quartile 4th quartile (highest)
> 29
A . . o o A L 2
+ 2|20 EX|=-8 (Continuity of care)?t F=5 @ LDL +X|7} B &
A = o xS P
- 920l & 7(|‘—'T}é3' O]l =2 4% F==Z LbL = ZE E (well-controlled
dyslipidemia, LDL<100.0 mgIdL)0| O 7| M E[RAS
LDL £ %] COCindex and LDL levels Continuity of care and dyslipidemia management
135.0 = 1.70
130.2 T 1.60 M2
= 1300 N é‘ 150 LDL=2== Ptrend<0-001
] s
€ 2 1.40
3 243 5
q 125.0 2? 122.6 2 130
g I _§~ 1.20
£ 1200 11?-6 =z
i>J I % 1.10
S "E 1.00
- 115.0 S .
%', 0.90
=
110.0 0.80
1st (lowest) 2nd 3rd 4th (highest) 1st (lowest) 4th (highest)
COCindex groups (quartiles) O] 2 0| 8X|&4d COClndexgroups (quart|les) o|lz0| X5
> """ LDL levels calculated by adjusted meanfrom [ Well-controlled dyslipidemia (LDL<100.0 mg/DL) likelihood 30
multivariate linear regression calculated by multivariate logistic regression
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Higher medication

compliance

Consistent lipid Improved lipid
testing control
»

Improved lifestyle Reduction in other

behaviors CVD risk factors
Hawthorne effect
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[olE FX|O|E 717 THdASXt= Mg ar Ul S E9)
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Functional
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lifestyle behaviors
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patients: opportunities for improving
outcomes, value, and health, National
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Introduction: Medicare

e U.S. sources of health insurance coverage

Population

201

Medicare (age 65+): Non-institutional under 65: Military:
59 millions 273 millions 12 millions
* Medicare

— Federal health insurance for people aged 65 or older and
people with disabilities

— Operated by the Centers for Medicare & Medicaid Services




Introduction: End-of-life Care

e End-of-life care in Medicare
— Health care for a person nearing the end of their life

— 2.6 million decedents with Medicare in 2014 (Griffin et al.,
2016)

e Costly end-of-life care (Griffin et al., 2016)
— $34,529 for decedents vs. $9,121 for non-decedents

e Often poor quality of care (Wachterman et al., 2021)

— Unfavorable evaluation or painful procedures

 |deally palliative care, but prevalent use of intensive
care

Introduction: Changes in End-of-life Care Pattern

* Decrease in the share of total Medicare spending at
end-of-life care (Griffin et al., 2016)
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Introduction: Changes in End-of-life Care Pattern

* Increase in Medicare hospice use and spending (Griffin
et al., 2016)

SHARE OF DECEDENTS | TOTAL MEDICARE

WHO RECEIVED HOSPICE SPENDING
HOSPICE CARE H
$10.4
Billion

46%

v“ ‘V*.;-

21% $2.3
Billion

2000 2014 | 2000 2014

Introduction: Medicare Advantage (MA)

e Substantial increase in MA (Kaiser Family Foundation,
2021)

— 17% in 2000 to 39% in 2020

10,5 11.1
6.9 6.8
IIIZS[:i T 5E‘IIIIII

1968 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 202

% of Medicang
Beneficiaries
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Introduction: TM vs. MA

* Coverage choice
— Traditional fee-for-service Medicare (TM)
— Medicare managed care
* MA
— Alternative to TM
— Operated by private insurance companies
— Capitated payments, incentivizing to provide care efficiently
— Additional benefits (e.g., vision or dental care)
— Different cost-sharing

Literature: TM vs. MA Overall

* Evidence on selection

— Higher MA enrollment among healthy beneficiaries
(Newhouse et al., 2014)

— Bias from a direct comparison between TM and MA

* More efficient care delivery in MA than TM
— Changes in care settings (Huckfeldt et al., 2017)
* Hospitalization vs. outpatient visit
— Changes in clinical practice (Curto et al., 2019)
* High-intensive care vs. low-intensive care

* Spillover effect of MA on TM
— Low TM costs in high MA penetration (Baicker et al., 2013)
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Literature: End-of-life Care in TM vs. MA

e Limited evidence on end-of-life care in MA and TM

— More hospice services and fewer inpatient and ED services in
MA than TM (Stevenson et al., 2013)

— More hospice, but shorter stay in MA than TM (Gidwani-
Marszowski et al., 2018 )

* What is still unknown
— Lack of dealing with selective coverage choice (endogeneity)
— Overall implications for the Medicare program

Research Question

* Examine the effects of MA enrollment on patterns of
care among Medicare decedents

* Focus on two settings
— Hospice
— Hospital
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Methods
e Datafor 2011-2016

— Master Beneficiary Summary File
— Medicare Provider Analysis and Review file
— Hospice claims data

e Study population

— Medicare beneficiaries (aged 66+ years) continuously
enrolled in TM or MA during the last year of life who died
between 2012 and 2016

e Qutcomes as care utilization at end-of-life
— 6 outcomes in hospice setting
— 8 outcomes in hospital setting

Methods

* Instrumental variable (IV) approach
— Favorable selection into MA

— Higher payments to plans operating in counties in
Metropolitan Statistical Areas (MSAs) with populations of
250,000 or more (Afendulis et al., 2017; Baker et al., 2020)

— Greater incentive for plans to enroll more beneficiaries in
MA in counties just above versus just below the cutoff

 Statistical analysis
— Naive regression
— Two-stage least-squares regression
— Adjustment for individual-level and county-level factors
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Results: Sample Characteristics

Below 250k population

Above 250k population

Number of counties 315 140
Number of beneficiaries 863813 600160
Age, N (%)
65-69 75676 (8.8) 51397 (8.6)
70-74 108889 (12.6) 74455 (12.4)
75-79 127423 (14.8) 86772 (14.5)
80-84 156058 (18.1) 108099 (18.0)
85+ 395767 (45.8) 279437 (46.6)

Female, N (%)

467236 (54.1)

326884 (54.5)

Race/ethnicity, N (%)

White 789124 (91.4) 541197 (90.2)
Black 52622 (6.1) 41774 (7.0)
Hispanic 9563 (1.1) 6459 (1.1)
Asian/Pacific Islander 3081 (0.4) 3673 (0.6)
Other 9423 (1.1) 7057 (1.2)
Dual eligibility, N (%) 191215 (22.1) 125364 (20.9)
Disability, N (%) 3002 (0.3) 2041 (0.3)
Risk score, mean (SD) 1.9 (1.9) 1.9 (1.9)

Results: First-Stage Regression

Effect of MA enrollment,

Variable percentage point (95% Cl)

Urban floor county 7.35(7.17-7.53)

Number of beneficiaries 1463973
R-squared 0.20
F statistics 12769.21
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Results: End-of-Life Care Use in Hospice

Effect of MA enrollment,

percentage point (95% Cl)

Outcomes Naive regression IV regression
Hospice at time of death (4.194894_59) (zz_oiifgg_m)
Hospice less than 3 days prior to death (0.270,540_41) (1_242£93_35)
Continuous home hospice care during last 30 days of life (0.050390.14) (8.439';i49.85)
General inpatient hospice care during last 30 days of life (2.252,;3)82.51) (45_321'0629_93)
Hospice days during last 30 days of life (-0.66_3(1.05?0.48) (_5_7(_)1.3?3_05)
Hospice days during last 90 days of life (-0.6i2.2?0.42) (-5,6-;‘5)9-2.9)

Results: End-of-Life Care Use in Hospice

Effect of MA enrollment,

percentage point (95% Cl)

Outcomes Naive regression IV regression
Hospitalization during last 30 days of life (11 52:(')4_011 25) | (-11 323',[800_6 27)
ICU use during last 30 days of life (5 4;5,('3?5 20) (1 673';376 26)
=3 hospitalizations during last 90 days of life (-2 442,['3?2 29) (6 5;{'2%3 55)
=2 hospitalizations for infections or dehydration during -2.89 -5.44

last 120 days of life (-2.98 to -2.80) (-7.15to -3.72)
Hospital days during last 30 days of life (0 7(-)0,['065_’0 60) (2 1(;1,['5?0 37)
Hospital days during last 90 days of life (1 5;{'05(_)1 43) (2 76_31t.§?0 17)
ICU days during last 30 days of life 0 110,;(1)80 25) (0 6??.::)31 50)
ICU days during last 90 days of life 0 100,;3)90 28) (0 111't2082 66)
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Discussion

* Findings on the impact of MA on end-of-life care
— Tin hospice care
— lininpatient care
— TinICU use
* Implications
— Improvement in efficiency of care delivery at end-of-life care
— Patient preferences for less invasive care at the end-of-life

e Contribution
— |V approach to address favorable selection into MA
— Overall impact of MA on the Medicare program

Discussion

* Prior literature on the impact of MA on Medicare

— Lower hospitalization and death among entire populations
(Afendulis et al., 2017)

— Lower use of opioid medication (Baker et al., 2020)
* Cautions

— Adverse impacts of MA

— Coexistence of private vs. private health insurance
* Future work

— Possibly overestimated impacts, suggesting the need to
adjust for detailed area-level factors

— Inclusion of clinically meaningfully outcomes
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Introduction

Aims and goals

« O] A= AtYE(Case mortality rate), &t XIXt, AAL, FEE, YA
== (reproductive ratio), &£ 2| &X|™ M (Stringency index)2 A2 a0
QICtHEI= 7IME MHESIY, MMAXSZ o|2{st 7t 0| erot50f & 4= Q)
=AX| =0l 5t A

« 2L} X|FHK[e A7t Y THHAL, Y& D712 Y= ot B4 EE=
CHAZFE A0 oot E7}F CHEE. 0[]0, 2 AHAF0A= COVID-192| HLCHa
Ol X|G7X| HMA =725 QML E 2t R0l=7te| gitds YotE

. 0|2 9o} RHNOR, F7he AESF02 B2t AYSES FHHLE
510 2t B4-Sto| IEYS L 242 Sof HOISHnAF ST,

Methods and Materials
Study population and data

« X}F23FEZ: Our World in Data

« ASLCHA: O| 20| 7ts2H9170 =57t2| At& S0 A{, O] H A0 A
St HE0l testOf Lot Xt27tF Q= 7870 =7t A2l 1137
o 7+E {1 Et

- =M 7|7k WHOOIAM TH 8l 2 MASH 20204 38 1122 H
20214 18 87X
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Methods and Materials

Variables
* Daily mortality: New deaths per 1,000,000 people

* Daily confirmed cases: New confirmed cases per 1,000,000
people

* Daily tests: New tests per 1,000 people
* Positive rate: Confirmed case per test(7-days rolling average)

- Transmissibility: Reproductive ratio (R0), Z&AH7t EaHo =2 ZF
GA7|= 24 XS]

Methods and Materials

Variables

- Stringency index: 24 @8 LR E ot R XX &,

0 to 100 (100 =strictest)

* School closures: Workplace closures: Cancel public events:
Restrictions on gatherings: Close public transport:
Public information campaigns: Stay at home:
Restrictions on internal movement: International travel controls:
Testing policy: Contract tracing: Face coverings: Vaccination policy

Source: Thomas Hale , Noam Angrist , Rafael Goldszmidt , Beatriz Kira , Anna Petherick , Toby Phillips, Samuel Webster, Emily
Cameron—-Blake , Laura Hallas, Saptarshi Majumdar, and Helen Tatlow. (2021). “A global panel database of pandemic policies
(Oxford COVID—19 Government Response Tracker).” Nature Human Behaviour.
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Methods and Materials

Statistics
-2t HaEof ChE 7|25
s &5 ZF8E

N
ST
N

d 2 1t 2 A (fixed-effect model: FEM), 3, 7, 15-days lagged

2) Quadratic fixed-effect regression=2 &3l prediction plots=
S0 SEHe dEEHO MATAE 20l O|A2 2|HM2
—

HEEA| 2 2A 7 Otd 7tesd e =7 &
7
Results

Table 1. Summary data for 113 countries during 10 months since the start of the
COVID-19 pandéemic

( )

New deaths per million 2.31 (3.07) 23.86 (49.29) 65.74 (108.61) 114.44 (211.88

New cases per million 0.04 (0.08) 0.47 (2.02) 1.71 (4.27) 1.86 (3.87)

New tests per thousand 0.07 (0.08) 0.21 (0.26) 0.56 (0.73) 2.10 (2.85)

Positive rate 0.07 (0.08) 0.09 (0.09) 0.12 (0.13) 0.06 (0.08)

Reproductive ratio (RO) 1.06 (0.28) 1.09 (0.24) 1.12 (0.25) 1.09 (0.34)

Stringency index 60.65 (15.15) 66.21 (19.90) 67.08 (19.28) 58.70 (17.70)

LIC, low-income countries; LMIC, lower-middle-income countries; UMIC, upper-middle-income countries; HIC, high-income countries
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Results

Table 1. Mortality and incidence rates per million, number of new tests Per thousand,
positive rate, reproductive ratio, and stringency index derived from the fixed-effect model

I Non-lagged model 3-day lag 7-day lag 15-day lag

_ LIC LMIC UMIC HIC LIC LMIC UMIC HIC LIC LMIC UMIC HIC LIC LMIC UMIC HIC

New cases pe 04 167 16T 01 037 057 097 027 037 08" 137 0247 047 587 93"
r million

03
86) (66) (282) (368 (39 (53) (84) (195 (61) (57) (1250 (269 (67) (61) (85  (187)
NEUAESSEE 01 71T 25T 1Tt 17T 83T 47 16T 090 69T 41T 147 06 597 407 12
thousand 03) (177 (87 (84 (@3) (157) (144) (114 (1) (169 (124) (103) (1.5 (1400 (11.6) (81)
AT 317 224™ 3087 498" 41 224" 413" 5597 277 2057 358" 4397 30" 189" 364" 4447
63) (283) (350) (523) (8.1) (27.8) (420) (542) (51) (253) (360) (424) (56) (22.8) (345) (40.6)
Ol 01 | -377 -7 2™ o5t -4t -98™ 122 o7 | -58™ 1217 -145™ | -08™ | -e6™ |-1.42% | -1.50™
ratio (-89) (-117) (-183) (403) (-3.6) (-147) (-228) (399) (-55) (-17.8) (-27.6) (-457) (-6.1) (-19.9) (-304) (-43.8)
Stringency in [JGE} -03  -06" 26™ 03" 04 09" 26”03 -03 -073" 27" 03" -04" -08" 26
dex @1) (5 (269 (153) (7)) (32) (34 (138) (9 (-23) (-288) (142) (3.9 (-268) (-12.5) (12.5)
Constant -12 27 467 -55T —09" A1 91" -33™  -05 43" 102 -27" 08" 547 08" 25
(39) (422) @7 (700 (29 (64 (79 (39 (-14) (67 (88 (-3.1) (-23) (821) (-30) (12.5)
_ 0241 0464 0653 0603 .183 436 582 528 160 0438 0576 0518 0183 0403 0538 0452
Number of co [ 23 25 45 9 23 25 45 9 23 25 45 9 23 25 45
untries
1255 4574 5371 10886 1349 4556 5372 10926 1298 4472 5248 10631 1284 4439 5191 10510
LIC, low-income countries; LMIC, lower-middle-income countries; UMIC, upper-middle-income countries; HIC, high-income countries, ,

"P<.05, "P<.01, ""P<.0001 9

Results—8 ¢}

Daily mortality@} 2t dHHF0| HzHd 22
« Daily confirmed cases=? HAMEH 2= 20| 1zHd

+ Daily tests=? LIC2| non-lagged and 15 days lagged modelOf| A{ZF A2t 0| QIon MK

Hoz sAHLoRZ o Hitd
+ Positive rate=? LIC2| 3 days lagged 2 X 2|2t 2= modelO| A 2| Aty
+ Reproduction=? LIC2| non-lagged modelZt M| 2|5t11 ZE modeldlA &2 ¢1aHd

« Stringency index:=? LIC and HICE= 2| AabdE 71X AR 2T, LMIC and UMIC= &

o glatdS ZHX| L UALE
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Quadratic fixed-effect regression

(A)
LIC
© -
¥.= -085 + 005X + 011X
R? =252, F = 75.2,P<.0001
v —
(VRS

O | ettt aitn il ——

umMiIC

7| .Y = 688 - 054X+ .047X?
R? = 687, F = 1957.4, P<.0001

LMIC

Y = .174 - 126X+ .055X2
R? = 552, F = 931.4, P<.0001

HIC

Y = -425 - 437X + .038X?
R? = .628, F = 3046.4, P<.0001

New_cases_per_million (Log-transformed)

Fitted values

New_deaths_per_million (Log-transformed) 95% CI

New tests, positive rate, RO, Stringency index was adjusted.

Quadratic fixed-effect regression

(B)
LIC

© 7 V= -117 + 325X - .841X2
R2 = 251, F = 74.9,-P<.0001

umic

© 1Y = 553 - .045X + .217X?
R2 = .655, F = 1687.6, P<.0001

LMIC

Y = 337 + .275X + .566X2
R? = 467, F = 663.6, P<.0001

HIC

Y = -537 + .091X + .006X?
R? = .603, F = 2475.8, P<,0001

3

0 1 2 3

New_tests_per_thousand (Log-transformed)

new_deaths_per_million (Log-transformed)
Fitted values

95% ClI

New cases, positive rate, RO, stringency index was adjusted.
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Quadratic fixed-effect regression

(©)

LIC LMIC
© o vz -142 + 043X +.874X2 Y = .768 + 889X + 3.583X2
& | R2 =249, F= 634, P<.0001 R2 = 479, F=597.8, P<.0001
o\

o | Ty and 3 e =
(\II .

UMIC HIC
©\4 Y = 719 + 673X + 6.180X2 Y = =314 + 9.497X - .14.786X2
< | R =662, F="14963, P<.0001 R2 = 617, F= 2491.0, P<.0001

(\II .

Positive_rate (Log-transformed)

New_deaths_per_million (Log-transformed) 95% CI
Fitted values

New cases, new tests, RO, stringency index was adjusted.

Quadratic fixed-effect regression

(D)
LIC LMIC
Lol Y = =144 + .094X - .080X? . Y = .788 — 1.719X + .876X2
R? =.243 F=71.8.-P<.0001 R% =.467, F=663.6, P<.0001
O . -
(o
uMiIC HIC
0 o Y =.621 - 1.097X + .247X2 Y = -556 -1.101X - .014X?
. R? =653, F=1674.2, P<.,0001 *e . R? =603, F=2745.63, P<.0001
Xy N ’.. .
o4
0

T
0 15 1 1.5 2 0 5 1 1.5 2
Reproductive_ratio (Log-transformed)

New_deaths_per_million (Log-transformed) 95% CI
Fitted values

New cases, new tests, positive rate, stringency index was adjusted.
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Quadratic fixed-effect regression

(E)

LIC LMIC
© 4 y= 275 + 111X - .0T1X2 Y = 2325 - 1.076X + .131X2
\, R? = 242 F=713, P<.0001 RZ = .627, F = 660.3, P<.0001
[oV RS
o IS P VY

o
UMIC HIC
© 1Y =.054+.151X - .026X2 . Y'=.369 - 2.646X + .369X?
R? = .653, F = 1673.4, P<.0001 R2 = 607, F = 2789.84, P<.0001
<t -
~
o -
o 4

0 5 0 5
Stringency_index (Log-transformed)

New_deaths_per_million (Log-transformed) 95% Cl
Fitted values

New cases, new tests, positive rate, RO was adjusted.

Discussion

« Daily mortality, daily confirmed case, daily test 25 HICOHAM 7tE =

oD, ZH+F0| 242 HOIX|E F2 B 0|H MY

0% o 114 SOt 0|21t §F 12| 2 MEIZ0|A COVID-197} G
Z

= R |
- COVID-192| HEZ & 113 SOt NAS 2JtofA MTIE O o 4
23t YBS TUSS Al

« HAE £ HIC7F 7HE =X X| B positive ratee= 7HE S RJULCH 0| U2
HICOIM= AN OZ TESTE O Ol 817 2
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Discussion
SITIRtTF - F O|4 BIMSHH MYES| SIS E = O 7HEEE . O]
A2 SR =7t o2 A| AR SHAE HOAMH ZAHo| CHSH 227t of
SO, o|5td X| 27t Hast StX=0| et SXH7F O X|X| 940t AP Xt4=Tt
0] &7 MEY A.

« COVID-192| HH Y = 14

Ieds FASS AA

O}

Ote MAE 2I0)M AHoR T Azt

T X =(RO)7F == A2 O ehXt=2| S7+E 2|0, SO0|EA L
2|9 A0 M= non-lagged model ECF 15 X|Gl=l mEHAL+Z RO H
SHHO| O HX|= AS HASIRACEH O| A2 4 0| AHLO| ENE[7| 77HX]
XHE Hatd2 7HX| 7| 2. CHA| o ZE9X7E 0Lt A2 2F 29
AMEEN O B2 2 & AYS AlA

17

Discussion
MO Zl HTHH A0 A= stringency index@t AFLE2 0| AR
Jz2|2 HZ=st 7HE Q1 lock downT mortality@t G2 0] @ictn Hg|

M0
o
ZAQ17}? Chaudhryo| ¢
g A7l 207F AN}

‘U 0o gjo

i
JEOH 52| SXl= CoVID-190 2147} Bl
M= MBEL= H2F0| UAK| T =T X5

o

=3
O|of e8ll, Sorcie| SO M severity of the restrictions Al SH= =717}
ANTEO| 283 U, 0|23t 0| R = epidemic wave 7t HLiXOZ L2
= 7t= mild restriction & 7tsd0| 7| 2. bidirectional causal
relationshipl| 7tsd &
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Discussion

« LIC2} HICO| M= stringency index2t AFYE2 2| AH. HICE= 4712l O
=O0|M stringency index?t 7t ZUACLE AL E, 2HEIA == XY =US.
Fitted lineO| M= HICS| A2, O index?t =0 +E AU E £ O 7tnt=2
A S7I5t[ 2, O|l= AR =7t S715tH XM F Z2t5tht7t o= =580
HOJ A CHASH EXE o 74 HHOj| HA[MSZS AAL

MO =2

« LMIC and UMICO| A= AF-E D} stringency indexe 2| A2, AFZEO
=20k Hote| =F0| &M FU2 == A2, OfL|H L&Dt restriction
policyE Z=7|0] A5t MTES E0|= BUE 7HHRE =& US.
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oza -0.02 -0.04 0.05 0.06 | %1% o.08 018 0:21%f o gy, 0-14% 0.120 037, o5 | O-17F o a0x| 0.0 -0.08 ;6% .06 | 0-10% 0.2
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- - - - L01%*  0.00%x| * - - L00%x - - o1x - o1 L02*
ot Lto| 0.01%* 0.01%+ 0.01%* 0.01**| 0.00 -0.00 O°° 0-00%f o goxx 0.00% R 0-00%% 4 o14x| -0.00 0.01%*] 0.01%x 2.0 0.00% o0.00 [ ;0% 002
-0.05  -0.04 [ oo -0.05 | 0.20%% 0.25%% 0.14%* 0.15%*[0.17¢% 0.11%+ 0.22%* 0.12#* 0.23+%[ 0.04 -0.03 | ;.. 0.00 0.19%% 0.23%*] 0.10%x 0.27+*
(e G - : ? : K ? : : 2 ? : A x ’ :
S8 48 (ref. DO|AKY)| 0.20%* 0.22** 0.23** 0.18**| 0.26** 0.28** 0.25** 0.26**| 0.18** 0.23** 0.16** 0.19** 0.42**| 0.14** 0.18**| 0.22*%* 0.12%* 0.18** 0.22**| 0.24** 0.31%*
e ey o
<0.01, ** $<0.05, * p<0.1l = . osor| - o1er 0.0 28
-0.11 -0.08 -0.16 -0.02 -0.08 -0.04 0.27**| -0.12 -0.10 N -0.19*] -0.16 -0.08 -0.18 N N
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HAQ |22
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3y O|RFHEXIHIZ -0.29 (0.11) -0.26 -2.53"
ZAZA| -4.59 (3.51) -0.17 -1.31
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R2 04
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=xt 418 + 658
X HF HEX| @S 1.69
2xt 572 + 355
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S X200 OE A28 RE+E R 2R0[E XI0IEZY

o MEE AFRTYE FHX et 2R 0[EE0]

X920 T2t XHO|7F =X 244517| 2ol

ANOVA test x5l
- 201349 12122620179 122 3127x BA K18 2
o X9EH(EY/Ad8/FX YY)z v

- MEE R0|ST(QY R UAS)0 A&
DIX|= 4 EAS 9o HHAZ Q1mat 2 Ha2 018510]
A H OES2HES vy
- 20134 12122620179 128 31271x DU XtE 24
- EMues XGE(ES/LU/EZXR)= 7=

bl

Y; = a+ By + BpsyXpsy + BswXsw + BrcXpc + BepXpp + BrirXrir + BsgXsr

where RC = Regional Classification
Psy = Psychiatrists
SW = Social Workers
PC = Psychiatric Clinic
BD = Beds
FIR = Financial Independence Rate
SR = Social Welfare Budget Ratio
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100 100¢ J0%S 205 JO% 056% 056> nt 017% 0.1%% 018% 01%%
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M saom.  410h  dabee  darde  4eddh <00 v 1948 191653 118l 1240 2057000 v 49,75 52262 54401 57,601 61257
= YT - > = a 6 b6 3 6 56160 57.924 57600 527%% 57.66%
F 109971 112,108 115,174 117524 120248 9.9 0935% Az 6254/ Or5%% i Age Greup
50012% 50.3% 506%% 5082% SL2% & oo
UK =) 560 47 425 ar UK 23 217 18 187 17
Age Group 5 E3 ) E 110
UK 1669 1266 1114 a1z 760 09 140 115 143 1% 152 09
r E7) % =) @ 0.0% 0056 01% 0.1% 0.1% 01% 0.1% 01% 0.1% 0.1%
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Y 214 35884 4869 4181 B5D 1164 1.1% 1084 115 1.24 — 17.8% .04 1656 16.0% 157
sz == 16.9% 16.1% 15.9% 148% 14%% 45539 13853 133% 43989 4786 <000 0 18627 18,159 19349 19,794 0229 <00l
@ 629% 62400 61387 012 58653 | <001 1645 1596 1556 150 1476 a3 2L8% 2.2% 055 19.8% 19.1%
—49 2686 206 2. 0% 0% 25,06 61,351 0,106 55120 5335 55,860 EJ 16608 7412 18029 18,602 1928
= 54994 57288 016 0685 62189 59 2184 217 2L1% 20,24 19.84 59 19.4% 19.84 19.1% 18.6% 18.24
=53 AR NS 22 2z D% El 40 208 51619 54177 55,802 & 52% G5 4% 2% Ba1r
« ﬁ'ﬁf ﬁ;f ?2'8;/3 ?;573/1 3;;'1;/1 -89 2% 1786 185 18534 16.84 69 10.8% 1184 1226 1244 1234
’7609 e B T o e ] 15288 164 58 46,169 26258 k] 6,941 7625 7564 8.47% 85%
o o S o e i el 16.1% 1676 1656 15.%6 15.2% el 8.1% 896 85% 8.5% 8404
o o o e o o B0 15323 1723 18073 20,385 I @ 333 4,364 536 6,607 768
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11 o - UK__732 550 a7 25 kil UK 2 217 16 197 177
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Xo{HH O OM X=X H KOO X H
—-=o oo ooom FQ2=SX0
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55.00
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54,00
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86.00 85.70
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= 0=
==L G| e AUHEA| A g
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--=—o I8 45H0 TJ—I—TEOO
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1423
3362
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6.00 5.68
20.00 N
20.60
434 4 o
: 374 375
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X[ QII2} £0](2013-2017)
—— L OlA| g ULIA| 2%
YLl ME9| 5 A2 S XA = Cls
0.14 45.00
40,00 —
010 30.00
25.00 ./o—ﬁ-"—__'
0.08 20.00
2013 2014 2015 2016 2017 2013 2014 2015 2016 2013 2014 2015 2016 2017
Gl MZ9| 5 X EXE e AtE|=X| 0| AHH|F
50.00 60.00
/ 2000 . 50.00 — —o= —
e 30.00 —— e 4000
o 30,00 — —
20.00 20,00
10,00 10.00
0.00 0.00
2013 2014 2015 2016 2017 2013 2014 2015 2016 2013 2014 2015 2016 2017
25
ANOVA Test
X5 . S Ol 2
ESTE RN LTI
Dependent post—hoc test
. Scale T 0 F-scaore/a
Variable result
Pati Metropolitan (1) 73956 192.830 1>3
atients DT Normal-sized (2) 69385 271491 9090357000+ 913
100,000 Rural (3) 108027 387.022 (Dumnett. T3)
Outpatients Metropolitan (1) 53590  3.5606 1>3
Utilization Normal-sized (2) 54766 54559 g1 7350.004 9113
Rate Rural (3) 50859 61275 (Dunnett T3)
. . .. Metropolitan (1} 22121 24.2696 1>3
ismahzatm Normal-sized (2) 21391 159164  32.978J0.00%] 21,3
te Rural (3) 32849 26.4006 (Dummett T3)
* p<.0001
102t & REAL =1 FALE 22| X[0|7t 7t 2
Q|2{0|= % %E'.W o 22| X{0|7t 7t 2
LS LUA[ 29| XI07t 7Y 2
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#4 ANOVA Test
S -SSC0lY 2S0IMAS ¥ LY 22 Tof
Dependent post—hoc test
] Scale 7 ) F-score/a
Variable result
) Metropolitan (1) 669.99 198573 1>2
Fatients per normal-sized (2) 62816 277.861  93006[0007] 3519
100,000 Rural (3) 75201 314911 (Durmett T3)
Outpatients Metropolitan (1) 87073  3.4410 1>3
Utilization Normal-sized (2) 87.720 49356 52.646/0.004 933
Rate Rural (3) 34887  3.6373 (Scheffe)
Hospitalization Metropoli’Fan (1) 5225  7.0937 1>2
Normal-sized (2) 3762 3.7469 49 2090004 3>1,2
Rate Rural (3) 8383 9.1063 (Dumnett T3)
# p<.0001
100HE S REX; 4~ LHAQL FO| Xt0(7} 71 2
QIZH0|BE: LHIA|QL FO| Xt0|7} 71 2
U LA} 9| X017t 71
ANOVA Test

2 IEERETIE

Dependent post-hoc test
Variable Scale i 0 F-score/a result
] Metropolitan (1) 26198 53371
fgglgggs P Normal sized (2) 25497 76262 23630[000+] (Duj;elt’tz 1
! Rural (3) 28729 78820
Qutpatients Metropolitan (1) 67.256  4.8392
Utilization Normal-sized (2) 63912 10.5571 19 5070004 2>13
Rate Rural (3) 66253 6.2002 (Scheffe]
R Metropolitan (1) 10859  2.6214
Hospiliation b sized @) 11372 32458 S1006[0007 L
Rate Rural (3) 13285 41077 (Dunnett T3)
* <0001

URIE: BAAIQ 2

108y of Qx| =
Q0|25 UHLAIRL 2O 0|7} 7+t

- HEEAQt £ O| XHO0|7t 7

O xO|7} 7+ 2

e 2

=
[=]
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Multiple Linear Regression Analysis

.
S CZHY-TNY L 2ol (1024 2 UKt 2

Unstandardized — Standardized Z{HO| QEHX} =0
Class. .. .. = 8 = S
coefficients coefficients t D tolerance | ¥YSFS O|X|= QOI:
Regressor B SE B
(Constant) 341.493 69.175 12.165  0.000== xlgql_l—_llg(_l_): 1@, 202, 3@)
Scale 89.875 17.999 0.207 4993  0.000%= 0.250 x"*lJ_'_I‘ X‘l_'?_ol A(+)
Psychiatristst 1086258 183633 0190 5753 0.000%* 0.3%4 ffl:l EXTATI (1')
Social Workerst 1327.001  220.808 0.203 6.010  0.000#:=* 0.379 JS;-I - ) N
Psychiatric 1034076 649.327 0.043 1.503 0.112 0.588 IH S ;l- uE(A_I-) =
Clinicst ’ ’ ' : ’ ’ AI‘S’_' = I|0:" fhi) Hl?S(_)
Bedst -0.998 0.545 -0.046 -1.832 0.067 0.678
Financial
Independence -9.707 0.556 0435 -17445 0.000%* 0.692
Rate
Social Budget
. -2.030 0.927 -0.87 -2.190  0.029% 0.274
Ratio
R=0.634.| B*=0.468, R2@:0.465,|F:155.557, Dublin-Watson=1.870
* p<0.05, == p<0.01, ¥ per 1,000 people
Multiple Linear Regression Analysis
Aol - Ao 3 S0 (2124018 8)
Class. Unstanc.la.rdlzed Stand.ar‘dlzed x ?'— O] ?| o250
coefficients coefficients t p tolerance | SES O|X|= QOQI:
Regressor B SE S
(Constant) 52.882 1.478 35.773 0.000==* AFBIZ XA} 2(-)
Scale -0.633 0.334 -0.091 -1.647 0.100 0.243 Ion.le_Eu_' E(‘l')
Psychiatristst 5604 4.015 0.062 1.408 0.159 0.394
Social Workerst -14.898 4.721 -0.142  -3.156 0.002:%x* 0.375
Psychiatric
o 10357  13.852 0027 0748 0455 0586
Clinicst
Bedst 0.017 0.012 0.048 1.417 0.157 0.671
Financial
Independence 0.038 0.012 0.107 3.239  0.001== 0.695
Rate
Social Budget
k 0.021 0.020 0.057 1.077 0.282 0.273
Ratio

R=0261,|R?=0.068, R’.5=0.063] F=12.761, Dublin-Watson=1.451

* p<0.05, ** p<0.0L, * per 1,000 people
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Multiple Linear Regression Analysis
-5y - 2 S (RIEE)

Unstandardized  Standardized

Class. . ..
coefficients coefficients £ D tolerance
Regressor B SE B
(Constant) 88.751 5.869 15123 0.000sx*
Scale -10.610 1.524 -0.365 -6.962 0.000+= 0.249
Psychiatristst 23653 15852 -0.062 ~1.492 0.136 0.394
Social Workerst -07.406 18.629 -0.223 -5.229 0.000+= 0.376
Psychiatric
o 403469 54771 0025 0739 0.480 0588
Clinicst
Bedst 0.229 0.046 0.157 4936  0.000:= 0.674
Financial
Independence -0.398 0.047 -0.266  -8496 0.000=x 0.697
Rate
Social Budget
. -0.836 0.078 -0.532 -10.698  0.000= 0.276
Ratio

KGHFE2(-): 1@, 22w, 3@
AEISX[AL 2=(-)
HAL(+)

MHERREE(-)
ALS|S X[ AH| S (-)

R=0418, |[R=0.174, R4=0170,| F=36.536, Dublin-Watson=2.408

* p<0.05, *+ p<0.01, ¥ per 1,000 people

Zit

Multiple Linear Regression Analysis
-8k 0|y 2S04 3 xiEd

Class.

Unstandardized  Standardized

SEZUH(102UE B FEXL )

coefficients coefficients t D tolerance
Regressor B SE S]
(Constant) 785.572 71.181 11.036  0.000%*
Scale 14.676 18521 0.042 0.792 0.428 0.250
Psychiatrists?t -178420 194.101 -0.039 -0.919 0.358 0.394
Social Workers*t 916494  227.209 0.173 4,034  0.000%* 0.379
Psychiatric
L. 5272000 668.149 0.272 7.890 0.000%* 0.588
Clinicst
Beds*t -1.840 0.560 -0.105 -3.283 0.001==x 0.678
Financial
Independence ~-4.854 0573 -0.269 -8.477 0.000%= 0.692
Rate
Social Budget
. -2.343 0.954 -0.124 -2.456 0.014 0.275
Ratio

AFBIZRIAf 4-(+)
AL} OJ8) :(+)
HAR()
WEREE(C)

R=0.373] F’=0.139, R”,;=0.134| F=28584, Dublin-Watson=1421

* p<0.05, ** p<0.01, ¥ per 1,000 people
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Multiple Linear Regression Analysis

—SSk 0| 20| mAE H 2y SSHH(QH0IZS)

Unstandardized  Standardized

Class. .. ..
coefficients coefficients t D tolerance
Regressor B SE B
(Constant) 85.069 1.148 74.105  0.000+*
Scale -0.041 0.293 -0.007 -0.137 0.891 0.248
Psychiatristst 4747 3.118 -0.066 -1.523 0.128 0.394
Social Workerst -1183 3.666 -0.014 -0.324 0.746 0.375
Psychiatric
) 83970 10.757 0276  7.806 0.000%* 0.5%6
Clinicst
Bedst 0.002 0.009 0.009 0.272 0.786 0.671
Financial
Independence 0.015 0.009 0.053 1.627 0.104 0.695
Rate
Social Budget
. 0.016 0.015 0.055 1.065 0.287 0.273
Ratio

R=0.321, |R?=0.103, R%=0.098| F=20.130, Dublin-Watson=1.533

# p<0.05, #+ p<0.01, ¥ per 1,000 people

Multiple Linear Regression Analysis

—5Sk 0|Y RSUIALE ¥ My LS HH(YAS)

Unstandardized  Standardized

Class. . ..
coefficients coefficients t D tolerance
Regressor B SE B
(Constant) 24.136 1.852 13.034  0.000#
Scale -3.091 0.482 —-0.342 -6.415  0.000#* 0.246
Psychiatristst 7.085 4.985 0.060 1.421 0.155 0.396
Social Workerst ~34288 5.854 -0.252 -5.858 0.000++ 0.373
Psychiatric
o -15.903 17.189 -0.032 -0.925 0.355 0.585
Clinics?t
Bedst 0.037 0.015 0.081 2.505 0.012+* 0.674
Financial
Independence -0.106 0.015 -0.226 -7.156  0.000=* 0.703
Rate
Social Budget
i -0.239 0.025 -0.492 -9.621 0.000%* 0.269
Ratio

R=0.391, |R*=0.153, RZ@:O.148,|F:31.056, Dublin-Watson=1.555

* p<0.05, =+ p<0.01, ¥ per 1,000 people

K SHZ(-): 1@, 22w, 3@
INECIE-YUN S CY
Ha(+)

THEREE(-)

AtS| =2 X|0f|AHH|F(-)
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Multiple Linear Regression Analysis

MY R 2 A5 BoH(102UE T REX} )

Unstandardized  Standardized

Class. . ..
coefficients coefficients t D tolerance
Regressor B SE B
(Constant) 215520  18.856 11.430  0.000++*
Scale 22.041 4.906 0.238 492  0.000* 0.250
Psychiatrists?® 55247 51419 0.045 1.074 0.283 0.394
Social Workerst 197.364 60.189 0.141 3279 0.001#* 0.379
Psychiatric
o 1668194  176.993 0.326 9425  0.000#* 0583
Clinicst
Bedst -0.671 0.148 -0.146 -4.522  0.000** 0.678
Financial
Independence -0.264 0.152 -0.055  -1.739 0.082 0.692
Rate
Social Budget
. -0.285 0.253 -0.057 -1.129 0.259 0.274
Ratio

R=0359, |[R°=0.129, R’,;=0.124| F=26.135, Dublin-Watson=1568

* p<0.05, ** p<0.01, ¥ per 1,000 people

Multiple Linear Regression Analysis
M1 2 M2 LS4 EoH(=IZH0[EE)

e

A}
Unstandardized — Standardized
Class. o o
coefficients coefficients t p tolerance
Regressor B SE B
(Constant) 66.856 2.213 30214  0.000%*
Scale —-0.045 0575 -0.004 -0.078 0.938 0.248
Psychiatristst 2124 0.010 -0.016 -0.2353 0.724 0.394
Social Workerst -3.897 7.067 -0.025 -0552 0.581 0.375
Psychiatrie
o 77990 20.735 0.139 3.761  0.000%* 0.586
Clinics*
Bedst 0.023 0.018 0.045 1.297 0.195 0.671
Financial
Independence 0.025 0.018 0.048 1.427 0.154 0.695
Rate
Social Budget
. -0.026 0.030 -0.048 -0.888 0.375 0.273
Ratio

A=d SZ0H2| 2IH0IEE
SHERREELE
CREELE

R=0.157.|R?=0.025, R’.=0.019] F=4.423, Dublin-Watson=1.957

# p<0.05, #* p<0.0L,  per 1,000 people
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Multiple Linear Regression Analysis
— = = [e] K=
H1g 2 H2g 229 Hoj(LH2)
Class, - oandardzed  Standardized 24 HEH YOl
coefficients coefficients 2 D tolerance | oysp2 0|x|= Q9l:
ocoo=2 — Lt
Regressor B SE [§
(Constant) 13783 0.850 16219 0.000x* AT} KD 0| A
o A(+
Scale 0043 0221 0010 0193 0847 0.251 f:gx‘—f—' Al ()
Psychiatristst 19227 2316 0326 8301 0.000% 0.394 xﬁ'_—,- c! of‘i(_)
Social Workerst  -13002 2712 0192 -4794 0000+ 0370 | oalb ol (o)
Psychiatric 6634 1974 0265 -8231 0.000 0.588 oY ()
- - - sk
Clinicst ' ' ' ‘ ‘ ‘ HEREE(-)
Bedst 0049  0.007 0217 7258 0.000% 0.678
Financial
Independence -0.075 0.007 -0.324 -10.940 0.000== 0.693
Rate
Social Budget
_ ~0.012 0011 ~0.049 -1.083 0302 0.275
Ratio
R=0.499,| R°=0.249, R’,4=0.245] F=58.631, Dublin-Watson=1.707
* p<0.05, *+ p<0.01, * per 1,000 people

" Mz onate, (RS
- AtRISX|AL 2ok IYALRES| 0| 7HY 2
(AI2|Z XAt = A QUL LA, XIS A
- 2l RE32 R XGAL VvV /RE%

HAAZEE Qmatet

- 2I2H0|8E2| B THAHBE RPIIHUIHCR HF (HFH V)

- F222F0H2t YSHOH: Yl o2s A 2[2H0|EE A

HAAZH olmate}

- ™A EO| Ha0| 71 2 (MEAECA L2 VW

- AMB|EXAL HEXRIEE DE RS0 AASS
MBIEXAL A + HEXEZ A QEX SV

- HaL= QIR BI10| QQIOZ LIEH
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3, MEIZXIA FRO| 0| HAT FHE
9|2 MHIAKILE ROI3t 2102 LiEFH0| M2},
HAUAAHS 8 YN} 20| RS HOZ HY
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The Health and Productivity Burden of Depression in South Korea
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—

A+s Aok 4ol 2252z Qlot ditel+of A
A (Life years lost)2L,

E Oloh AN A Eo £ &, Productivity-
ife Years (PALYs =A.

o_|0
—

« A B A== (Quality Adjusted Life Years, QALYs)2| 7HE=

O HE, Uy 740 =3

« EAE KR 27t3 2019HE HE I MEHO| HE
15-54 M| 2f At C&I? 7| K= ARE
. 28F SHE 2019 Global Burden of Disease (GBD)

=8 2% (Major Depressive Disorder,

o
A
- A A0 2ASIA, =7t T ELH(GDP) = T ZER
T EZA|Zt (the number of equivalent full-time, EFT) 2
LI+0f dXA 7FX|Z Al Lt
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FEEL 2

0I)|
riok

-12019'3 MAHolq1o] MHH. o H I F=4

'3 e Total populat  Prevalence of  People with d Total populati  Prevalence of ~ People with

0|)|

ears ion 2 depression b epression on? depression b depression
EEETE 1371661 2.0% 27724 1,265,680 1.9% 23,873
EXY 06316 1.8% 32590 1,607,340 2.5% 40,554
25.20  [REELYTY 1.5% 28360 1,673,864 2.4% 39,837
EE 745076 13% 22201 1,559,603 2.3% 35,206
EE 2070152 13% 27305 1,929,592 2.2% 43,078
1,974,200 13% 26611 1,881,203 2.2% 41786
m 2,263,200 13% 30394 2,186,026 2.2% 48,871
BEE 170535 13% 28946 2,151,833 2.3% 48,449
55.50 [EERPEEIY 13% 28490 2,141,761 2.3% 48,536
1,816,973 1.4% 25200 1,872,435 2.4% 44,589
m 1,199,690 16% 18817 1,202,542 2.7% 34,455
15,339,781 1.5% 224133 14255141  22% 321,745

2 Age-group and sex-specific population estimates were drawn from the 2019 Korean Statistical Information Service [18]

b Age-group and sex-specific prevalence of depression were drawn from the Global Burden of Disease (GBD) estimates for South
Korea for 2019 [19]

The number of men and women with depression was calculated based on prevalence of depression but, due to rounding of data
presented in this table, values may not precisely match.

. 22TOZ O3 MBI HTHY LIS (Relative RishZ 23
BIZIO 2 FZ610] ALSSH0 I ALSot0] 1E AfY 37

(Cuijpers et al, 2014)
— Y 2.04 (95% confidence interval [CI], 176 — 2:37)
— O 1.55 (95% Cl, 1-32 - 1-82)

Mortality rate (TOTAL)
(Prevalence (D)XRR)+(1 —Prevalence (D))

* Mortality rate (ND)=

* Mortality rate (D)=Mortality rate (ND)xRR
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o AL QIHO| ZEA|ZE
— M2 A 2EEIY 22X B 22AE Y 4343A|2H2 AL
(Woo et al. 2011) [23] (1839 A|Zt/71 ),
=St F B2 F A7 2576 Al
HE IZAZEEFMS HE
X 15-19M Y§ 25 7.1%, 83%° 2 =¥,
CH 40-49M| 2= 93.6%, 61.9% & =7
A (productivity)
CH 1- X2 0
| & (productivity index) = (22 -2 2 M1t
A gAY 2RYS
MA: 0344 (XIE2H) 0.621(XI 2=) (Thornicroft et al.)
. 2 0.721 252X 0.406 AL

40

e |
It

bt T2 o bt O

- 3

=
I=

| E|

MHO DA 2=

o4 [0 o0x

roh HU oy
rk>

_

40 ©0

A
X

I
>
u<,
1
0

- [

Ol T 2 A1S 9ISt TbE
2

« World Bank 2019 GDP H|O|E{ A}
— 1 PALY T GDP 7HX| =%
— USD 74,748, ot2} 81,507,146 % /PALY (World Bank, 2019)

- AlLtE|2 &M ot =71 71 EH =
— 2282F QHE(80%, 50%, 20%)
- 232 = QIot AHYE XO|
— X =22t 0|X|2 2T &HXAte| At Xtol,
- ddAS9 2=F0| O[X|= Eihd BE (0. DIAMOND &,
STAR*D 1)
— Ef o=z oot MAid A (Y
— GDP H4%EHE 2%
— CtE 2E| 9™ HE (60, 65A)

59) Hl
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IO 2F 7HO1E 0.1 HO| A AT}
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H2 MMOIT| Q2502 QIste] ZAE B3 MAMOITO| ZHAE MMOIL PALYSE £
Age-group ( | PALYs lived in cohort with de | PALYs lived in ‘depression | PALYs lost (%) PALYs lost per pers
years) pression cohort’ assuming no depr on with depression

ession

[ 1519 | 164,904 297,442 132,539 (44-6) 48
[ 20-24 | 209,738 378,204 168,465 (44-5) 52
m 184,161 332,108 147,947 (44-5) 52
136,871 246,810 109,939 (44-5) 5-0
m 140,230 252,980 112,750 (44-6) 41
105,083 189,460 84,377 (44-5) 32
m 78,135 140,535 62,400 (44-4) 2-1
29,421 52,627 23,205 (44-1) 0-8
1,048,544 1,890,167 841,623 (44-5) 3-8
Women |

[ 15-19 | 110,641 197,477 86,836 (44-0) 36
[ 20-24 | 195,958 349,731 153,773 (44-0) 3-8
m 178,252 318,197 139,944 (44-0) 35
141,674 252,925 111,251 (44-0) 32
m 146,609 261,723 115,113 (44-0) 27
111,021 198,121 87,101 (44-0) 21
m 84,330 150,379 66,049 (43-9) 14
| 50-54 | 32,847 58,490 25,643 (43-8) 0-5
| Total | 1,001,332 1,787,042 785,710 (44-0) 2-4
[ Total | 2,049,876 3,677,209 1,627,333 (44-3) 30

21 AlL2|2 &4

. SE|IY, XAUSS MBHO] ALtE|Q B

2 E|HHZ 5500 A 60M 2 HA: =7} 330,000 PALYs ZH 4, 65A
2 SR 295% =7 LA

t GDP 2% &7t 882> 25:8% 37 GDP &4l (USD 31
I-E)
=02 Olsh
=25

— DIAMOND

|

un

—

[AEE PALY HE2 &=

2 1f yee xs

Z2) @F STAR*D( 6:8% PALYs Z442)
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#3. REE, dOifIEH|, YiHdx|s 3 2E ATY 210 [KHE Sensitivityet AlLI2[2 24 ZAa}

PALYs lost due [ % change com | GDP lost (USD, | GDP lost per p
to depression | pared to the ba | billion) erson with dep
se case ression (USD)

1,627,333 1216 222,835
1. Prevalence (%)

I 1,301,866 -200 97:3 178,268
I 813,666 500 608 111417
I 325,467 800 243 44,567
T 162,733 900 122 22,283
2. Relative risk of mortality associated with depression

| Lower uncertainty bound RIS 03 1212 222,097
1,633,639 +0-4 122-1 223,698
3 Lost productive time
| Lower uncertainty bound < [EFEEID 228 940 172,121
1,997,686 +22:8 149-3 273,548
1,722,833 +59 128:8 235912

| DIAMOND study*  |RNEVERR 303 848 155,406
1,738,659 +6-8 1300 238,079

| 10% reduction in productivity " [EEURLH 662 411 75,335

4. GDP annual growth rate of 2% | 1530 280,245

5. Annual discount rate %)
P 2,318,507 +42:5 1733 317,379
I 1,049,955 355 785 143,773

6 Retirementage (years
e 1,963,487 +207 146:8 268,865
P 2,107,510 +29:5 157-5 288,587

+ 2R LBTO2 OIot WY A= IR B,
— 12000 =7} At 55,000 A A 168 PALYs 2. 223
StAHE 3.0 PALY 7:.*_/.\_
— &= 0.7 PALY (Zx) 20| X|Of 3.0 PALY(SH)

ﬂWﬂNWN%*H@ﬂW
FHE>HY 25 FYHE (H, 15-194 A 2|)
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Introduction
Background

201740 2HE= Global Burden of Diseaself| 2™, Q252 M MAXCZ
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Purpose of study

MHZE Physical activity

=

2% Depression
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Respondent using the data of
KNHANES 2014,2016,2018

(N =23,692)

2L Y YRA} FACT SHEET Excluded
AZWEY Y Sr2Bol 2012H(1998-2018) Wat
* Under 65 years
(N=18,821)

v

lw
— Older adults aged 65 or older

(N=4,871) Excluded

Missing data

- Marital status (N=37)

- Physical activity (N=585)
- Depression (N=115)

v

Sample size for analysis

(N=4,134)

Figure 2. Flow chart of study subjects

Source : 2 RAHY

Method

Dependent Variables

(Depression) S5 AE5IALY.

ZAH= 2014 5E 2440 §H M Patient Health Questionnaire-9 (PHQ-9) 112 Sdll ZH5IQILt.

+ PHQ-92 Diagnostic and Statistical Manual of mental Disorders, 4th Edition(DSM- IV) 2 7|8IOZ ol H,

CHARE X[ 2222t major depression disorder £ S8517| 2/t @85 AAH =70|CH [18].

- PHQ-92 O(never) ~ 3(nearly every day)7tX| 48 M2 HWItE 97 2802 M0 YOO,

Ha= 00IlA 277 ALO|2 SAHEILY,

aoT =

P3O FAH= 71E e 108 0140ICt [18].

=2 PHQ-92| Cronbach’s alpha = 0.862 2 ME|=g SX5IQUCH [19].
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Method

Independent Variables
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Method

Analysis method

2I8l SAS software version 9.4 (SAS, INC,. Cary, NC, USA)S &&51% 11,

QOI470] 00550 AOB EHHOR RoI5ITHT MFUCY,

o7 RSl JES TESHH Yty 40 I E 2
YRS ZEYE], HHESO| &

20| 052 A0t 7| Y5 ZXHEA|(Chi-square test)S A&,

2350 0|X|= Y2 LOt=7| 25l 0|28 2XIAH S| HEH(Binary logistic

regression analysis)Z &A|5ISILCt.

= DIZe= ZEYE UAIESS Aot JE0 OE 2
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Results

General characteristics of subjects
*Tested by chi-square test.

Depression
Total Men Women
Yes(N=318) No(N=3816) Yes(N=75) No(N=1737) Yes(N=243) No(N=2079)
N % N % N % N % N % N %

Variable

Marital status
Yes 163 5.79

No 155 11.75
Physical activity

Yes 90 6.32

No 228 8.41
Age

65-74 7.33

75< 8.29
Region

city 7.44

rural 8.39
Education

<Middle 9.29
school

High 3.30
school <

Missing

Results

General characteristics of subjects(continued)

*Tested by chi-square test.

Depression
Total Men Women
Yes(N=318) No(N=3816) Yes(N=75) No(N=1737) P Yes(N=243) No(N=2079)
N % N % N % N % value N % N %

Variable

Occupation
Yes 76 94.55 53 94.90 0.0578 569 9133
No 91.16 22 97.15 88.87
Missing 1
House income
1Q 214
2Q 74
3Q 20
4Q 9
Missing 23
Current smoking
Yes 27 7.09
No 283 7.64
Missing 49
High-risk alcohol consumption
Yes 4 2.53
No 310 7.85
Missing 28

304



Results

General characteristics of subjectscontinued)

*Tested by chi-square test.

Depression

Total

Variable

Yes(N=318)

No(N=3816) P

N

%

% value

Men

Yes(N=75)

Women

No(N=1737) P

N % N %

Yes(N=243)

No(N=2079) P

value

N

% N % value

Self-rated health
Good 8
Bad 310
Missing 1

Chronic diseaset
0 32
1~2 173
3+ 113

4.71
7.21
10.70

2225
943

99.12
9038

<.0001

95.29
9279
89.30

1.52
44 419
25 683

<.0001

390
1006
341

98.48
95.81
93.17

26
129
88

9.15
9.58
12.75

98.74
87.64

<.0001

258
1218
602

90.85
90.42
87.25

*Chronic disease included dyslipidemia, diabetes, osteoarthritis, rheumatoid arthritis, asthma, hypertension, angina, myocardial infarction, stroke, cancer (stomach, liver,
colon, breast, cervical, lung, thyroid, the others cancer)

Results

Result of the logistic regression analysis

Total

Total

Men

Women

Men Women

OR 95% Cl

95% Cl 95% Cl

OR

95% Cl

95% Cl

95% Cl

Occupation

Marital status
Yes
No

1.00
1.43
Physical activity

1.00
1.05

Yes
No
sex
Men
Women

1.00
1.63
age
65-74
75<
education
<Middle
school
High
school <
Region
City
Rural

1.00
0.80

1.50

1.00

1.10-1.87

0.81-1.38

1.18-2.26

0.61-1.04

1.02-2.21

0.79-1.36

1.05-3.39

0.72-1.99

0.60-1.64

0.69-1.97

0.561-1.46

1.01-1.82

0.72-1.36

0.55-1.03

1.16-3.95

0.83-1.56

* Chronic disease included dyslipidemia, diabetes, osteoarthritis, rheumatoid arthritis, asthma, hypertension, angina,

Yes 1.00
No 132
Household income
1Q 3.98
2Q 2.74
3Q 148
4Q 1.00

Current smoking
Yes 127
No 1.00

High-risk alcohol drinking
Yes 1.00
No 2.06

Self-rated health
Good 1.00
Bad 8.40 4.13-17.12

Chronic disease’
0 1.00
1~2 1.21
3+ 1.52

0.99-1.76

2.00-7.93
1.35-5.57
0.66-3.31

0.81-1.99

0.74-5.76

0.81-1.81
1.00-2.32

0.96
1.00

1.00
1.53

1.00
7.77

1.00
2.49
3.26

0.83-2.45 0.88-1.74
0.97-11.03
0.60-7.43
0.47-7.05

1.81-9.73
1.28-7.24
0.48-3.58

0.53-1.74 1.15-4.65

0.54-4.34

1.00

2.41-24.99 8.89 3.62-21.86
1.00
0.88

1.09

1.05-5.94
1.30-8.14

0.56-1.41
0.67-1.76

myocardial infarction, stroke, cancer (stomach, liver, colon, breast, cervical, lung, thyroid, the others cancer)
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Results

Result of the logistic regression analysis

Depression
2.65*

135 134

I‘m 0.09 l

Men Women

ORef.  OSpouse and NoPA @ Spouseless and PA m Spouseless and No PA

Figure 3. The associations between marital status ~ Adjusted for age, education, region, occupation, home income, current smoking status, high-risk

and physical activity with depression by gender alcohol drinking, self-rated health, and chronic disease index.
“P<.05
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Discussion
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Introduction

The prevalence of prediabetes is about 10% higher than diabetes.
Clinicians recommend quitting smoking to control glucose and HbA1c level to diabetes and prediabetes individuals.

The theory is that the estimated risk of prediabetes might be improved by duration of smoking cessation.
However, that hasn’t been sufficiently proven.

The aim of this study...
is to determine how smoking cessation and its period are associated on the risk of prediabetes in Korean.

A hypothesis is that
ex-smokers with longer duration of cessation would have gradually decreased risk of prediabetes, compared to
current smoker.

Data : the Korea National Health and Nutrition Examination Survey 2015-2017
(the total sample size = 23,657)

Exclusion criteria
- Aged under 19
- ‘currently having DM’, ‘previously diagnosed with DM by a doctor’ or ‘currently having treatment for DM’
- Having value of HbA1c = 6.5% (48 mmol/mol)
- The final sample size : 15,140

Independent variable : ‘5.7% (39 mmol/mol) < HbAlc (Hemoglobin Alc) < 6.5%’
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Methods

Main key variable : Smoking cessation Status(SCS)

‘Do you currently smoke cigarettes?’ / ‘How long have do quit smoking cigarettes?’

- Never-smoker ‘never smoke cigarettes’
- Ex-smoker 'used to do but don’t smoke cigarettes currently’
* ‘with smoking cessation for ‘< 3 years(yr)’
* ‘3 yr < cessation < 5 yr’
* ‘5 yr < cessation < 10 yr’
* 10 yr < cessation’
- Current smoker ‘do every day’ and ‘do sometimes’

Covariates :

sex, age, marital status, educational level, household income, area of residence, occupation, aerobic physical
activity, BMI, alcohol consumption status, hypertension, diabetes family history, cumulative smoking
exposure(Pack-year), smoking initiated age

Statistic Analysis : Chi-square test & Multiple logistic regression analysis

ok Lt

Re S u Its Table 1. General characteristics of the stu ulation B
Abnormal Value of HbAlc

Female
P- TOTAL Yes
N %
Total 1,717 26.4 8,631 100.0
Smoking Cessation Status (SCS)
Never-smoker A 328 16.3 . 7774
Ex-smoker (10 yr < cessation) . 466 34.0 . 214
Ex-smoker (5 yr < cessation <10 yr) . 319 3 82
Ex-smoker (3 yr < cessation <5 yr) X 43 259 3 64
Ex-smoker (cessation < 3 yr) A 148 319
Current smoker . 609 28.8 E 382
Pack-Year of Smoking
<1 393 16.4
<20 . 579 24.2
20= 745 432
Age (years)
19-29 50 5.4
30-39 . 181 17.4
40-49 . 347 20.1
50-59 . 426 377
=60 713
School
Middle school or less 558
High school
College or over 608
Income
Low 293
Mid-low 453
Mid-high 467
High 504
b

Variables

Occupational Categories
‘White 426
Pink . 143
Blue | 664
Inoccupationb X 484
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Re s u Its Table 1. General characteristics of the study population

Abnormal Value of HbAlc

Variables 7 TOTAL

N %
Total 8,631 100.0
Marital Status
Living w/ spouse 5,581 64.7

Living w/o spouse 3,050 353
Region

Capital area 2287 26.5

Metropolitan area 3 . 3 3,890 45.1

Rural 2454 284
Obesity Status(BMI)*

Underweight & Normal range 4,568 52.9

Overweight . . X 1,722 20.0

Obese 2341 27.1
Alcohol Status

Non-drinker . 1,563 18.1

Current drinker w/ moderate risk 6,658 77.1

Current drinker w/ high risk 410 4.8
Aerobic Physical Activity

Active

Inactive
Hypertens ion?

Normal

Pre

Hypertension
Diabetes Family History

Yes

No

ok Lt

AR

Table 2. Results of the association between smoking cessation status and abnormal HbAlc values
Abnormal Value of HbAlc
Variables Male Female
OR 95% CI OR 95% CI

Smoking Cessation Status (SCS)
Never-smoker 0.84 (0.55 1.27) (0.65 2.23)
Ex-smoker (10 yr < cessation) 0.78 (0.62 0.97) 0.77 2.18)
Ex-smoker (5 yr < cessation <10 yr) 0.79 (0.59 1.05) (0.37 1.73)
Ex-smoker (3 yr < cessation <5 yr) 0.50 0.32 0.79) (0.11 1.00)
Ex-smoker (cessation < 3 yr) 1.05 (0.81 1.35) . (0.17 1.11)
Current smoker 1.00
Pack-Year of Smoking
1.00
1.22
1.77

ZH= MAIGHK &% S.
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Results

Table 3. Results of interaction analysis after excluding never-smokers
Abnormal Value of HbAlc
Smoking Cessation Status (SCS) Male Female
95% CI OR* 95% CI
Never-smoker 037 - 0.61) 033 - 1.11)
Pack-years <20
Ex-smoker (10 yr < cessation) (0.40 0.66) (0.41 1.60)
Ex-smoker (5 yr < cessation <10 yr) (0.34 0.79) (0.21 1.39)
Ex-smoker (3 yr < cessation <5 yr) (0.18 0.73) (0.05 0.67)
Ex-smoker (cessation < 3 yr) (0.47 1.03) (0.11 1.07)
Current smoker (0.53 0.88) (0.36 1.34)
20 < Pack-years
Ex-smoker (10 yr < cessation) (0.54 1.04) (0.06
Ex-smoker (5 yr < cessation <10 yr) (0.52 1.21) (0.06 3.71)
Ex-smoker (3 yr < cessation <5 yr) 0.27 0.84)
Ex-smoker (cessation < 3 yr) (0.74 1.56) (0.04 1.13)
Current smoker

*Adjusted for all covariates

juk =11
A 1 PNy

95% CI

©49 - 121)

©55 - 054)

toyrs
loyrs

©s0 - 057

©354 -

©40

$y7 constion<10yr]

3 yr s cessaion <3 yr |57 < cessation <10y

537 5 cesmtion <5 yr

025 05 @¥ b 1B 15 L3 45 B 051 152 253354455 556 657 75
0dds ratia Odds ratio

Figure 1. Results of subgroup analysis stratified by age at smoking initiation after excluding never-smokers (A: Male, B: Female)
*Adjusted for all covariates.
** 1.00, the upper limit of the 95% CI, is a rounded figure and strictly lower than 1.
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Discussion

[ Similar effects in ex-smokers in the early post-cessation period and current smokers ]

1) Weight gain

(D Increased appetite and food intake due to nicotine withdrawal

(@ Increased preference for a sweet taste in foods post-cessation

2) A person’s health status at the cessation

@ “ill-quitter”

(@ A convalescing period for the damage to various organs due nicotine and tar exposure pre-cessation

Discussion

[ Lower risk of prediabetes in male ex-smokers who initiated smoking earlier]

- Ageing might be an explanation for this result.

- In our study, the age of participants who started smoking before the age of 19 years in each SCS group was
generally lower

S.Table 1. Mean and standard deviation(SD) of age in the study population stratified by age at smoking initiati
Male Female
N Mean SD N Mean
Never-smoker 35.88 20.10 47.74
Ex-smoker (10 yr < cessation)
19 < 61.31 12.67 52.51
<19 57.06 12.86 39.84
Ex-smoker (5 yr < cessation <10 yr)
19 < 54.32 14.79 41.48
<19 49.24 15.53 29.63
Ex-smoker (3 yr < cessation <5 yr)
19 < 50.93 15.33 39.63
<19 45.61 14.71 30.05
Ex-smoker (cessation <3 yr)
19 < 47.81 15.41 39.95
<19 43.41 15.76 29.74

Age of smoking initiation

Current smoker
19 < 47.45 14.63 47.57
<19 41.76 14.05 32.27
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Discussion

[ Limitations ]

- Could not determine sophisticated causal relations
* due to cross-sectional design

- Self-reported survey
* number of female smokers is unreliable

- No generally accepted cut-offs (clinically significant smoking cessation periods)

[ Strengths ]

- This study is based on the large sample data which nationally represents the South Korean population.

- We tried to analyse the association with age at smoking initiation and cumulative smoking exposure using
pack-year separately by gender.

2 AFRIL|CE

E-mail: kshyun@yuhs.ac / ksh.copo@gmail.com
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Risk Factors for Mortality in Patients with Severe Mental

lliness in North Korean Refugee in South Korea

CBKim', SJ Yoon?
'Department of Public Health, Korea University Graduate School, Seoul, Korea

2Department of Preventive Medicine, College of Medicine, Korea University, Seoul, Korea

I ntl’ 0 d u Ct| on Table 2 Univariate and multivariate analysis of mortality and risk factors with bipolar disorder
1 Cude | Modell | Model2 |
- The mental health of North Korean Refugee (NKR) is one of the factors behind . 5 e No, °fge"‘h” HRI(G5% HR “’“f‘f;"(cf:ﬁ SR G5%HR “’"ﬂ]d;‘:::) SR G5%HR °°m:‘dg’(‘r‘;))
South Korea's settlement. I o 5 0.902 (0.708-1.150) 0.943 (0.735-1.210) 0.843 (0.653-1.086)
- . . . . <10 0 1.0 (ref) 1.0 (ref) 1.0 (ref)
Severe mental l!lness (SMI) is a public health problem with a great burden of I T . P TEI] VST e
personal and social. I o 1 2.171 (1.087-4.335) 2.994 (1.476-6.071) 2915 (1.418-5.991)
. : : : : I ;0 6 3.069 (1.550-6.077) 4,128 (2.063-8.262) 3.810 (1.887-7.691)
However, there are insufficient consequences for the risk factors and mortality — 1= ) TS T ESIo0) EO T Xeie]
effects on SMI. I 1 2.709 (1.290-5.689) 4,594 (2.142-9.856) 4,540 (2.064-9.986)
. : : ol sy : I - 4 1.972 (0.876-4.441) 2,839 (1.247-6.465) 2,068 (0.8924.792)
This study examined the risk factors of mortality in NKR with SMI. | S - TR ET5] e ) O )
I 0 n/a n/a n/a
Methods a o Locen Locen Locen
in Korea (years)
D I 1 1.574(0.788-3.143) 1.461 (0.712-2.997) 1.267 (0.614-2.617)
ata and sources I o 4 3.122(1.622-6.010) 2,936 (1.484-5.806) 2,403 (1.201-4.811)
. . I 10 4.622 (2.398-8.909 4.710(2.361-9.398 3.744 (1.848-7.584
. Used National Health Insurance Service (NHIS). = ( ) ( ) ( )
. . . . No 8 1.0 (ref) 1.0 (ref) 1.0 (ref)
. Included only NKR who received medical treatment according to the category of hy
NKR (cod ber of qualification: 14 I - 7 1.382 (1.117-1.709) 1.275 (1.009-1.610) 1.009 (0.787-1.295)
(code number of qualification: 14). o = 1.0 ey 1.0 (eef) 1.0 (ref)
. Population consisted of householder and family members in NKR between 2002 and I v 8 1530 (1.245-1.881) 1.531(1.231-1.904) 1.271(1.000-1.615)
2018. hy No 5 1.0 (ref) 1.0 (ref) 1.0 (ref)
< ] Yes 10 1751 (1.391-2.203) 1.646 (1.283-2.111) 1449 (1.116-1.881)
Definition of study participants 5
p No 9 1.0 (ref) 1.0 (ref) 1.0 (ref)
. . . . . ;
37,528 NKR patients were registered Wlth. thc‘ National Hcalth Insuraqcc. We N s S I0GTEses) S AGEIEE] S GBERse)
analyzed 3,895 NKR patients who were main diagnosed with SMI out of 36,891 0 2 1.0 (ref) 1.0 (ref) 1.0 (ref)
study target. I 5 1.125 (0.801-1.580) 1.069 (0.757-1.510) 0.947 (0.667-1.344)
. . . . . . I 4 1.318(0.956-1.817) 1136 (0.811-1.592) 0.910(0.648-1277)
- The International Classification of Diseases, 10th revision (ICD-10) diagnosis codes I 4 1.664 (1275-2.171) 1399 (1.042-1.878) 1044 (0.764-1.426)
used for SMI diagnosis were applied: —_ G 10 eef) 10 ety 10 eef)
. ) . . . MI : : :

v (1) Schizophrenia, schizotypal, delusional, and other non-mood psychotic I 7 2,104 (1.709-2.590) 2.244(1.805-2.788) 2.177(1.7442.717)
disorders (F20.x-F29.x); (2) Manic episode and bipolar disorder (F30.x I 2 2.743(1.889-3.983) 2.651(1.796-3.913) 2.323(1.555-3.470)
and F31.x); and (3) Major depressive disorder and recurrent major Model 1: adjusted for baseline sex, age, settlement period in Korea, and major healthcare facilities use
depressive disorder (F32.x, F33.x and F34.1). Model 2: adjusted for all covariates in modell and hypertension, d d diabetes, di d hyperlipidemia, CCL,

. . . . . diagnosed anxiety disorders, and comorbidity in SMI

v (1) Schizophrenia (n=423); (2) bipolar disorders (n=426); and (3) major ¢ 4 4

depressive disorders (n=3,466)
Outcome variable Table 3 Un{lvarlate and multivariate analysis of mortality and risk factors with major
R R X depressive disorder
. Followed up for 17 years (2002 - 2018) to identify all causes and mortality.
i i . 1 Cude_______ | Modell | Model2 |
Covariates and Confoundmg controls No. of deaths  HR (95% HR confidence) ~ aHR (95% HR confidence) aHR (95% HR confidence)
) ) . Male 35 1.0 (ref) 1.0 (ref) 1.0 (ref)
- Subgroups were defined in reference to previously reported studies I - 38 1.042 (0.943-1.152) 1.089 (0.983-1.206) 1.105 (0.996-1.226)
. . . . . <10 0 1.0 (ref) 1.0 (re 1.0 (ref)
- Baseline variables: sex, age, health insurance types; residence types; period of I 5 1555(1'100_2}97) 1.636(1.156-2.313 1.520(1“5_2;92)
settlement in Korea; and major healthcare facilities use types | En 10 1.826(1.355-2.461) 1.983 (1.468-2.678) 1.968 (1.456-2.660)
. . . . I ;0 19 2.345(1.745-3.152 2.539(1.885-3.421 2.365 (1.752-3.193)
. Confounding controls: number of cardiovascular diseases risk factors; Charlson I 50 13 2193((1'628_2952; 2_52451_943.3_5442 2.282(1.682-3.097)
Comorbidity Index (CCI); diagnosed hypertension (ICD-10: 110-115); diagnosed I 5 6 2.508 (1.838-3.423) 3.155(2.303-4.323) 2.699 (1.958-3.721)
diabetes (ICD-10: E10-E14); diagnosed hyperlipidemia (ICD-10: E78); diagnosed __ ::';g '3 ng;%‘;z?;:zfl fg‘;;z{‘)g%;z;i; :;ZZIS:;Z;ZT;;
sleep disorders (ICD-10: F51 and G47); diagnosed anxiety disorder (ICD-10: F40- I - 0 0,332 (0.046-2.409) 0.283 (0.039-2.056) 0215(0.030-1 545)
F42); comorbidity in SMI; BMI; Smoking status; Alcohol intake; and physical ttlement period [ " 10 ehy 10Geh L0 ehy
activit orea (years) = : : .
Y- I 9 1.559 (1.232-1.972) 1.530 (1.206-1.940) 1.380 (1.087-1.753)
I 31 2,150 (1.729-2.675) 2.167(1.737-2.703) 1.817(1.450-2.276)
Resu Its I 32 2.937(2.363-3.649) 3.159(2.533-3.940) 2.527(2.012-3.173)
Table 1 Univariate and multivariate analysis of mortality and risk f ith schizophreni " Lo Lo Lo
nivari nd multivari nalysis of m ity and ri rs Wi izophreni
able variate a ultivariate analysis of mortality a sk factors with schizophrenia 49 1.288 (1.196-1.387) 1173 (1.081-1.272) 1.083 (0.996-1.179)
30 1.0 (ref) 1.0 (ref) 1.0 (ref)
No. of deaths ~ HR (95% HR confidence) aHR (95% HR confidence) aHR (95% HR confidence) 43 1.325(1.235-1.420) 1.201(1.117-1.293) 1.113 (1.029-1.204)
18 1.0 (ref) 1.0 (ref) 1.0 (ref)
17 0.692 (0.549-0.870) 0.752 (0.589-0.959) 0.763 (0.575-0.943) 1 0= () (=)
1 1.0 (ref) 1.0 (ref) 1.0 (ref) 54 1,367 (1.268-1.474) 1210(1.118-1.310) 1075 (0.987-1.171)
1 1711 (0.766-3.822) 2.289(1.005-5.211) 1.920(0.816-4.519)
8 1.750 (0.847-3.617) 2358 (1.119-4.970) 2.058 (0.946-4.478) F O D) O
10 2.061 (1.002-4.240) 2.634(1.261-5.503) 2298 (1.061-4.977) 35 1186 (1.108-1.270) 1143 (1.066-1.224) 1061 (0.988-1.138)
2 1.584(0.770-3.257) 2.506 (1.193-5.264) 2.094 (0.955-4.590) 9 1.0 (ref) 1.0 (ref) 1.0 (ref)
3 2.237(1.0104.954) 3.627(1.596-8.244) 2.938(1.254-7.094) s 1177 (1.049-1321) 1081 (0.962-1.215) 1063 (0.945-1.196)
10 2.323(0.914-5.901) 2.796 (1.092-7.155) 2.320(0.870-6.191) 1308 (1.163-1.471) 1159 (1.028-1.307) 1.100(0.973-1.243)
0 0.246 (0.064-0.942) 0.230 (0.059-0.899) 0.204 (0.050-0.836) 56 1.641 (1.492-1.805) 1339 (1.206-1.487) 1.196 (1.068-1.338)
0 na na e 64 1.0 (ref) 1.0 (ref) 1.0 (ref)
® D) UG D) 7 1.526(1.354-1.719) 1,544 (1.368-1.742) 1,500 (1.328-1.693)
2 1.962 (0.911-4.227) 1843 (0.819-4.146) 1,849 (0.818-4.175) 2 1.860 (1.326-2.608) 1.903 (1.352-2.678) 1.747 (1.238-2.465)
16 3.542(1.713-7.324) 3.427(1.580-7.436) 3.324/(1.527-7.236)
17 6.321(3.051-13.094) 6.168 (2.812-13.530)  5.723(2.586-12.668) Model 1: adjusted for baseline sex, age, settlement period in Korea, and major healthcare facilities use
Model 2: adjusted for all covariates in modell and di hypertension, di i diabetes, di hyperlipidemia, CCI,
9 0 L) LU=D) diagnosed sleep disorders, diagnosed anxiety disorders, and comorbidity in SMI
8 1.378 (1.023-1.857) 1,279 (0.943-1.736) 1.185 (0.856-1.641)
7 1.463 (10.73-1.994) 1.256 (0.908-1.739) 1.133(0.795-1.615)
11 1,593 (1.129-2.247) 1.313(0.903-1.907) 1.132/(0.748-1.711) C | H
7 1.0 (ref) 1.0 (ref) 1.0 (ref) onclusions
7 1.088 (0.738-1.511) 1.082(0.771-1.516) 1.052 (0.746-1.483)
5 1.334(0.930-1.913) 1.294(0.887-1.888) 1210/(0.821-1.785) NKR have been exposed to health-related risks through the process of defection,
16 1475 (1.122-1.939) 1,348 (0.999-1.819) 1.239(0.888-1.728) X L. L .
however, NKR’s study has been limited in identifying actual health levels. Therefore,
2 1.0 (ref) 1.0 (ref) 1.0 (ref) . ; . . . . .
we hope this study will be used as a basic evidence to identify the developing a model
10 1.160 (0.939-1.433) 1.240/(0.996-1.543) 1206 (0.964-1.510) . . L .
2 1,199 (0.830-1.733) 1.204(0.822-1.763) 1,176 (0.794-1.740) of severity adjusted mortality in SMI and to support the mental healthcare delivery
Model 1: adjusted for baseline sex, age, settlement period in Korea, and major healthcare facilities use system.

Model 2: adjusted for all covariates in modell and number of risk factors CVD, CCI, and comorbidity in SMI
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INTRODYUCTION

Due to globalization, increased interracial marriage has resulted in a new type of family structure
called a multicultural family meaning unlike previous family forms, members of these families have
different cultural backgrounds.

As aresult, issues that stem from more fundamental differences, such as race and language, are being
addressed along with existing family challenges.

Adolescents with a multicultural background tend to face many difficult challenges which increases
stress and the likelihood of smoking. Adolescent smoking often extends into adulthood which may
lead to greater social harm.

Multicultural adolescents in Korea are more vulnerable than native Korean adolescents are, due to
prejudices such as skin color or a lack of Korean skills. To ensure a stable multicultural society,
necessary policies and intervention strategies must be established.

Thus, the purpose of this study was to investigate whether there was a significant association
between parents’ country of birth and smoking status in a nationally representative sample of South
Korean adolescents.

MATERIALS AND METRHODS

Data source: Data from a Korea Youth Risk Behavior Web-based survey from 2016-2019 was used in
this study

Study population: Our study was carried out on data derived were from 163, 845 individuals between
7™ to 12! grade students after exclusion of those with missing values.

Dependent variables: The dependent variable that was used was smoking status. Participants were
asked the question “Have you ever smoked one or two regular cigarettes?” with response options of
Yes or No.

Interesting variables: The variable of interest in this study was the type of family. Based upon the
answer given, participants were divided into four family types: Korean mother-foreign father, Korean
father-foreign mother, both foreign parents, and both Korean parents. In the second stage of analysis,
individuals were asked “What country were your parents born in?” with the response option as one of
10 countries, which included Korea, China, Vietnam, Philippines, Japan, Mongolia, Thailand,
Cambodia, Russia, and Uzbekistan.

Covariates: Sociodemographic and health-related characteristics were all included as control variables.
General characteristics included: gender, grade, academic grades, mother’s education level, father’s
education level, economic situation. Health-related variables included: alcohol use, depression, suicide
ideation.

Statistical analysis: The covariates were compared using the chi-squared test to confirm the association.

Multiple logistic regression analysis was used to evaluate the association between a multicultural
family and smoking. Model fitting was performed using the PROC SURVEYLOGISTIC procedure
and applied weight procedures, clusters, and stata. The data were analyzed from 7th to 12th grade
students and then stratified by sex by using SAS 9.4 (SAS Institute Inc; Cary, North Carolina).

e
kil s s

Table 3 are the logistic regression results for the subgroup analysis stratified by the independent
variables. When both parents were born overseas, both males and females adolescents had increased
odds of smoking when there was alcohol use, they were in a bad economic situation (male: OR 5.95
CI 2.56-13.80, female: OR 12.05 CI 5.10-28.42), had good grades (male: OR 4.17 CI 2.40-7.24,
female: OR 6.79 CI 3.37—13.65), and indication of both depression and suicide ideation.
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Figure 1-1 are the results based upon the father’s country of birth and adolescents’ smoking status. Am

ong both females and males, respondents whose father was born in the ‘Others’ group were more likely
to have increased odds of smoking

Figure 1-2 are the results based upon the mother’s country of birth and adolescents’ smoking status. In

both females and males, respondents whose mother was born in the ‘Others’ group were more likely to
have increased odds of smoking (male: OR 1.72, female: OR 3.03) (P<0.001).
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Table 1 are the results of univariate analyses that examined the association between smoking habits
and the four family types and each variable by sex.

Among the 163,845 participants, 80,600 were male and 83,245 were female. Smoking among males
was three times higher than among females (19.2% vs 6.8%). When both parents were born overseas,
participants’ smoking rate was significantly higher than the average (36.9% vs 26.9%).
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Table 2 are the logistic regression results stratified by sex for the association between multicultural
families and smoking for all variables.

‘When both parents were born abroad, both males and female adolescents had increased odds of
smoking (male: OR 2.57 CI 1.79-4.12, female: OR 4.63 CI 2.70-7.92).

amn mu

Our results indicated that when females had a multicultural background, they had increased odds of
smoking. Males only had increased odds of smoking when both parents were foreigners.

Regardless of gender, there is a significantly higher rate of smoking among 8th graders. The reason
could be that young adolescents are likely to be influenced by friends. As peer networks and their
influence have been identified as very important for both engaging in and abstaining from
risk-taking behaviors. For multicultural adolescents, they tended to engage in more wrongdoings
than those in mono-cultural households and smoking was no exception.

Children with immigrant backgrounds were more likely to experience depression and suicide
ideation as they tend to face conflicts with self-identity and values. Also, discrimination based upon
skin color, or being treated as an outcast, is a common experience for multicultural children. These
factors can affect the mental health of adolescents, which is closely linked to smoking issues

Multicultural adolescents who had a foreign-born mother from a lower income country had a higher
risk of smoking than native Korean adolescents due to reasons, such as being employed in 3D jobs,
discrimination. Also, depending on the mother’s country of origin, the relationship between the
child and parent differs. In a recent study, children with parents from Southeast Asia exhibited
relatively low levels of harmony in family life and attachment to their parents, while children with
parents from Japan showed the opposite and exhibited pride in their parents.

There were several limitations in our study. First, it is a cross-sectional survey. Causalities could not
be clearly confirmed. Second, the data were self-reported by the participants. It is possible that the
response did not match the actual smoking status. Third, KYRBWS included only Asian countries.
Western countries should be considered in future studies.

Despite the limitations, this study also has its strengths. First, this study used the most recent,
multistage, national stratified collected data. Therefore, the results are representative of adolescents
in South Korea. Second, by dividing participants by family type, this study offers new insights into
the association between parents’ country of birth and adolescent smoking status.

corlcLysroy

= There was a correlation between the parents’ country of birth and adolescent smoking status
compared to adolescents whose parents were both native Koreans.

When both parents were born outside of Korea and when the mother’s country of birth was a
developing country, the likelihood of smoking increased.

Necessary government policies and interventions are needed to lower the rate of smoking among

multicultural adolescents in South Korea.

294

LT



Frylnhos

Frly o odey . gt A

sk of fls, hosial

INTRODYUCTION
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RESULTS

The prevalence of metabolic syndrome (MetS) is increasing worldwide and is known to negatively
affect health in many ways

The mechanisms involved in MetS have not yet been identified, but it is well known that various
environments and lifestyles, including smoking, lack of exercise, and unbalanced eating habits, are
risk factors for MetS.

Electronic cigarette vaping has recently been chosen as a smoking alternative for those who want to
quit smoking, but some of the electronic cigarette users use both conventional and electronic
cigarettes (dual smoking) without stopping smoking.

The health effects of dual smoking are not yet fully known, it has been found that smoking cessation
motives and the likelihood of successful cessation are reduced and tobacco dependence may occur
Furthermore, although there are quantitative prior studies on the health effects of e-cigarettes or
conventional smoking, research on the effects of dual smoking is limited and is still in its infancy.
Therefore, this study investigated the relationship between various smoking behaviors, including
dual smoking, single smoking, and previous smoking, with lipid accumulation product(LAP), an
index useful for predicting MetS in the general population.

WINTEFRIALS APD METHODS

Data source: Our present study extracted data collected by the Korea National Health and Nutrition
Examination Survey (KNHANES VII) between 2016 and 2018 and was the secondary analysis of a
large data set.

Study population: Our study was carried out on data derived from the KNHANES on 14,607(6142
males and 8465 females) respondents aged >19 years after exclusion of those with missing values.

Outcome variables: The outcome variable LAP was calculated as [waist circumference (cm) — 65] X
[triglyceride concentration (mM)] for males, and [waist circumference (cm)—58] X [triglyceride
concentration (mM)] for females.

Interesting variables: The Interesting variable was the smoking behavior of participants who used
both conventional and e-cigarettes. In the KNHANES survey, all subjects were asked whether they
currently use conventional or e-cigarettes or whether they have been using these products for a long
time or in the past. Based on this, we categorized our subjects in to four categories: dual smokers (both
conventional and e-cigarettes), single smokers (only conventional cigarettes), ex-smokers (previous
smokers), and non-smokers.

Covariates: Socio-economic and health-related characteristics were all included as control
variables. General characteristics included: age, education level, household income and occupational
status. Health-related variables included: body mass index(BMI), alcohol consumption, physical
activity, number of chronic diseases, pack-year and caloric intake.

Statistical analysis: A univariate linear regression analysis was conducted to investigate the general
characteristics of the study population. Prior to multiple linear regression analysis, we performed a
log-transformation of the LAP to ensure normality. Multiple linear regression analysis was performed
to examine the association between smoking behavior pattern and log-transformed LAP, after
considering the potential confounding variables, including sociodemographic, economic, and health-
related characteristics. All statistical analyses were performed using SAS software, version 9.4 (SAS
Institute, Cary, NC, USA). A p < 0.05 was considered statistically significant.

Takbe 3, Sulgrop analysis stratifiod by indepaedent varislslo:
Tipid A Froduct Indes (Lop- Transf sl Mmeell -
Smoking Behavior
Nty MNone Dual Smoloor “Single” Smmoker Ex-Llnar
L3 L3 SE Valoe LE] SE B Value -3 SE Yalue

Male

BN
Mol Ret. [ o.ne .18 o4 =ChO0 L oz 0a52
Unader Rt 026 o.A3 0.3z oz 33 0.6 013
Onewr Bk 014 007 045 [ba ool 0l 07977

Alcohol consumption
P Rk nazr 0.2 Aa004 D23 o JERUE e ) oo ons nosz
Yo Rt 033 .06 =AW 023 .03 =] (0L noF 003 0074
Physbeal activity
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Feamale

BN
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= In Table 3, in males, in cases of normal BMI (dual smokers: § = 0.36, SE = 0.09, p = 0.001;
single smokers: = 0.18, SE = 0.04, p < 0.0001), alcohol consumption (dual smokers: f =
0.33, SE =0.06, p < 0.0001; single smokers: p = 0.23, SE = 0.06, p =0.0004), and
inadequate physical activity (dual smokers: § = 0.35, SE = 0.08, p < 0.0001; single smokers:
p=0.16, SE=0.04, p <0.0001), dual or single smokers showed the strongest association
with LAP compared to non-smokers.

= In case of females, only when the physical activity was inadequate (dual smokers: = 0.26,
SE = 0.14, p = 0.0463; single smokers: § = 0.21, SE = 0.05, p < 0.0001), dual or single
smokers showed the strongest association with LAP compared to non-smokers.
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RESULTS

Table 1. General characteristics of the stady population

Lipid lation Produsct dades (LAT)
Variables Total Male Female
N L3 N % MEDIAN  IOR  p-Value N % MEDIAN ~ JOR  j-Vihie
Taolal 14,607 1000 6142 1.0l 3053 i e 11V 2187 il k)
Smuking Behaviar <00 Doz
Dwal smoker 222 15 37 £l 46 405 £ 04 167 154
S pp s e w1 on m 44 8
smuoker
Es-use aun 203 2618 426 £ -3 3 &b et
Nemeuse 452 624 1467 42 448 ME TS5 n:

In Table 1, the total 14,607 participants, 6142 were males (42.0%) and 8465 were females (58.0%). Of
the 6142 males, 187 (3.0%) were dual smokers, 1850 (30.1%) were single smokers, 2618 were ex-
smokers (42.6%), and 1487 (24.2%) were non-smokers. Of the 8465 females, 35 (0.4%) were dual
smokers, 372 (4.4%) were single smokers, 493 (5.8%) were ex-smokers, and 7565 (89.4%) were non-
smokers.

Table 2. Association between Smoking Behavior and Log-transformed Lipid Accumulation Prod-
uct index

Lipid Accumulation Product Index
(Log-Transformed Model)

Variables Male Female
8 SE p-Value B SE p-Value
Smoking Behavior
Dual smoker 027 006 =.0001 011 011 02878
“Single” smoker 018 0.03 ={.0001 021 004 <(.0001
Ex-use 003 0.03 01788 007 0.03 00175
Non-use Ret. Ret.

= In Table2, among males, dual smokers (B = 0.27, standard error (SE) = 0.06, p < 0.0001) and single

smokers (§ =0.18, SE = 0.03, p <0.0001) were found to be statistically associated with LAP,
whereas in females, statistical associations were found only in single smokers (f = 0.21, SE = 0.04,
p <0.0001).

2960

The results of the study confirmed that in male, dual and single smokers had higher LAP than non-
smokers, and in female, dual and single smokers had higher LAP than non-smokers, but only single
smokers confirmed statistically significant values. These results suggest that dual or single smoking
may be a risk factor for MetS.

There is no clear mechanism indicating that smoking increases visceral and abdominal fat.
However, it is reported that non-smokers lose weight when they smoke, but show an increase in the
WHR and the risk of developing MetS. This also applies to single and dual smokers, as indirectly
implied by the current results.

Additionally, we confirmed that smoking behavior and LAP are mostly related to lifestyle, including
BMI, alcohol consumption, and inadeqaute physical activity. This is consistent with previous studies
that, regardless of BMIL, smoking can increase the accumulation of fat around tissues. Furthermore,
alcohol consumption and inadequate physical activity significantly increase the body’s visceral fat
and can lead to serious metabolic abnormalities through a lethal combination with smoking.

There were several limitations in our study. First, we used cross-sectional data for this study.
Therefore, causality and directionality of the observed relationship could not be established.

Second, for the KNHANES data used in this study, data on smoking behavior and socioeconomic
and health-related variables may have been over or underestimated because the survey was collected
through self-reporting, and some surveys may have a recall bias. Third, electronic cigarettes are still
a relatively new technology and the respondents rarely used them.

Despite these limitations, our research has several strengths. First, the analyzed KNHANES is a
nationwide survey based on a random cluster sampling conducted by the Korea Disease Control and
Prevention Agency(KDCA) and is a reliable statistic that evaluates the health and nutritional status
of Koreans according to Article 16 of the National Promotion Act. Therefore, our results reflect the
overall health condition of Korean adults. Second, we used the highly predictive LAP as a tool for
evaluating MetS. According to previous studies, LAP was a better predictor of MetS than TyG,
TG/HDL-C, BMI, and WC measurement. Third, the LAP was measured through clinical trials,
making it more reliable and clear.

coONCLUSION

Our present study’s findings suggested that smoking behaviors such as conventional cigarette
smoking and dual smoking are negatively affected health in adults in South Korea.

E-cigarettes are a preferred option for people trying to quit smoking. However, they deliver
nicotine just like conventional cigarettes, thereby suggesting that dual smoking may not be an
appropriate method to quit smoking as it could adversely affect health.

Therefore, the implication of our findings can help develop interventions and policies to prevent the
adverse health effects of dual smoking.

However, it is not clear whether the independent use of e-cigarettes is associated with MetS or
affects other health outcomes.

Hence, further research specifically investigating the negative effects of e-cigarettes on health and
the adverse health effects of dual smoking is required.
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