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Association between type of stress induced and suicidal indeation
and attempt in Korean adolescents(Z+9Q)
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Association between Smartphone Addiction Risk, Sleep Quality, and
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Sleep  Duration among Korean School-age Children: A
population-based Panel Study(2t2I0})

The impact of marital transition on frailty among middle aged and
older adults in South Korea(2f54)
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by Wagner, 2001

22| | LSt & 2: Chronic Care Model

*CCMQ| 671X 2

1) EH9|Z 7|82 ZXEISHOrganization
of health care)

2) Kp7tat2| X[ & (Self-management
support)

3) OJAtZA X|&l(Decision support)

4) ol ™EM|A A (Delivery system
design)

5 QA ™HHE A|AH = (Clinical
information systems)

6) XAtz XtAdte| & A (Community
resources and policies)
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« |2 7|2 ZF £ Q= 7| E-X[F ZHmeso)Oi| M 2f S| Z A|AHIC

M ‘l|-
« SIXLS A o2 M| A Ot E AP MO M A (macro)

I5 dimensions of Patient Centeredness oy pocteur & Coulter, 2012)

. Empowering patients through information and education.
. Respecting patients’ needs, preferences and values as individuals.

. Coordinating care across service providers and ensuring continuity of care.

W N

. Taking a holistic approach to patients as people with medical and nonmedical
(i.e., social, emotional, and spiritual) needs.

5. Involving family and close friends in the health care experience, to the extent
desired by the patient
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* Agenda setting

* Ask-tell-ask

L SO, A2 E|F

|oF

A HFI
M2
+ 4N 5 S AFg0| ObEl K| IRt F A (holistic) S =
 Ef = (attitude), | M2 57|22 HH = B
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* Multiple mini-interviews
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Interprofessional education

- EtE|olg ofsfstn Aozt e £
- ofatThet, X|aChet, ostriet, Zhs Ly, 22X 2

ol

+ BE UCSF SIS0 TR~

* Interactive, small group sessions throughout the curriculum
- Understanding roles

- Team building and work
- Managing conflicts

—~

L inbpgociny

1. Sogmnrg.d P COTe anterpy Qi Onal OONCoptE g " . °
Lollaborauon and cLommunicauon in
Healthcare: Principles of

Interprofessional Practice

Module 2: What i it all sbout? Introducing core
interprofessional concepts

Marla Wamsley, M.D..

Professor of Clinjcal Medicine TSPy —
L Nvecacs

https://www.youtube.com/watch?v=0LRZEp-ECVQ
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M2 & HE 4l (Professionalism)

* Medical professionalism is a belief system in which group
members (“professionals”) declare (“profess”) to each other
and the public the shared competency standards and ethical
values they promise to uphold in their work and what the
public and individual patients can and should expect from
medical professionals.

American Board of Medical Specialties (www.abms.org)

=& Y d 4l (Professionalism)

At the heart of these ongoing declarations is a three-part
promise to acquire, maintain and advance: (1) an ethical
value system grounded in the conviction that the medical
profession exists to serve patients' and the public's
interests, and not merely the self-interests of practitioners;
(2) the knowledge and technical skills necessary for good
medical practice; and (3) the interpersonal skills necessary
to work together with patients, eliciting goals and values to
direct the proper use of the profession's specialized
knowledge and skills, sometimes referred to as the “art” of

med ICINE. American Board of Medical Specialties (www.abms.org)
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> Z4ZHA (the right to health)2| 73

"BE AMES0| Y Vs HU +F0| AMA YUH AddS S Hal”

Ex[o 2o 4
-1948. 4. Lo =l MAE AT
z

47|
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Ha|e| 5Lt
- 1966. R Abe|® 2abd 2|0 Tk 2R A AT F=AT

O
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*International Covenant on Economic, Social and Cultural Rights
Adopted and opened for signature, ratification and accession by General Assembly resolution 2200A (XXI) of 16 December 1966

entry into force 3 January 1976, in accordance with article 27 < https://www.ohchr.org/en/professionalinterest/pages/cescr.aspx>
22 2HOIHTH | W& (mofa.go.kr)>

Are| Ay of Hl12= HZ-Aof 2t LrbASH H14=*

« QIAOfo| LYEOf CHoto] s EFEE S sAstY|
(General Comment)E& 3 &&

« CERRZRCO[E2h= FOIAM ®ete| LHEE2 1969 =X|Z=Qf0] 2ot H|QALEE F(Vienna Convention on the
Law of Treaties)0j [Ct2} sHAE|0{OfF Sk, & RO K31X A1 (PHsiMol A& m2iof sichs H
Qlof| Z4t=2 (Rt=0il FE[otAH) =S s Hets d=Ct
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* CESCR General Comment No. 14: The Right to the Highest Attainable Standard of Health (Art. 12) Adopted at the
Twenty-second Session of the Committee on Economic, Social and Cultural Rights, on 11 August 2000 (Contained in
Document E/C.12/2000/4) < https://www.refworld.org/pdfid/4538838d0.pdf>
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NHIS-COVID DB (N=129,120)

People who have used hospital in Korea
between January 1 and May 30, 2020

|

Control group sampling

- Sampling population: people who weren’t
tested for COVID-19

- Sampling method: stratified random
sampling
- Stratifying factor: sex, age, region of
residence
- Sample size: 15 times of people with COVID-
19 infection

\

COVID-19 non-infection COVID-19 infection
(n=121,050) (n=8,070)
L J

People with disability

7,621 people included
analysis

6,642 with
COVID-19 non-infection

619 with 5
COVID-19 infection

- dE B g4, 9, HFX], HZEER, CCl score, YHI=E, 7

o | coeis oo |omre | o

- dHE =E 8idE ¢

. = k=]
5 HLEEZ AR, HojFE2 157}

- COVID-19 11 ougy ma} of XIOIXIEE, NHIS-
T == - i ’Ex
SIXIXII B2 =y @ st « Charlson ;!HOH:‘: o CO\:I:::;;OI!I:IL
. Comorbidity Zo0le} H=ZE0 = XN ,

U8 X SM(M quantile(lowest) Index(CCI) = am R,
~ Bth e — ’ | ]
2 815,38 53 o score ziol, 71er &

AL=E, J|E ::‘S'e(h'ghes” of 571XI2 B
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1) 20l 015
- COVID-19 &g

Multivariate Model 1

Multivariate Model 2

- Multivariate model 1

95% CI 95% CI qd A
Adjusted OR ) p-value  Adjusted OR 0 p-value 7-I Z I-E E: E C E _I_ 01| I:H OH
LB us L8 us HXSIS 1, Multivariate model
et 2£ AP =E R, CAYS,
|nsure{1nce Medical aid 1(ref) 1ref) 1(ref)  1(ref) 1(ref) 1(ref)  L(ref)  1(ref) EI-OH 0-” I:H '6H EXO'|
premium
1st quintile
(lowest) 0534 0.639 <.0001 0.604 0552 0661 <.0001
717t d & A HMSE AN
2nd quintile 0463 056 <0001 0528 0479 0582 <0001 s E = B eES 240 20
Multivariate model 11}
3rd quintile 0485 0.584  <.0001 0.551 0.502 0.605 <.0001 . .
4rd quintil 0445 0.535 0001 0.505 046  0.555 0001 MU|tlvarlate mOdel 29' glﬂ
rd quintile ; . < . . . < " .
) of|EH0| A= SXAHOM =4
5th quintile L
_ 0481 0572 <0001 0542 0496 0592  <.0001 LIEFL
(highest)
CCI Score 0 1(ref) 1(ref)  1(ref) 1(ref) 1(ref) 1(ref) 1(ref)  1(ref)
e CAHF™LII =242 COVID-19
1 1.005 0927 1.089 0.9108 0.992 0915 1.075 0.8394 -
pAge:| 0| S ol b:ol-x:i Ej:”X'I o=z
oo Tlo IT o ——
2 1173 1.081 1274 0.0001 1.152 106 1251 0.0008 .
o O| [jl SHe
T — PoNI=]
3+ 1.23 1069 1416 0.0039 119 1033 1371 0.0159
Disability No - - - - 1(ref) ref)  1(ref)  1(ref) . g_oH o:l_l?l_gl ta”E 1. 243
Yes = = = = 1.243 1137 1358 <.0001

(OR, 1.243; 95% CI, 1.137-1.358).

7

ALY S

1) &0l o{%

- ICU &l &x}
Multivariate Model 2
Adjusted 95% CI p-
OR LB uB value
Sex Male 1(ref) 1(ref) 1(ref) 1(ref)
Female 0.672 0.584 0.774 <.0001
Age, yr 0-59 1(ref) 1(ref) 1(ref) 1(ref)
60-69 2.338 1.933 2.829 <.0001
70-79 3.685 2.933 4.629 <.0001
80+ 4.437 3.363 5.855 <.0001
Region of Seoul 1(ref) 1(ref) 1(ref) 1(ref)
residence
Daegu 0.271 0.211 0.348 <.0001
Gyeonggi-do 1.32 0967 1.802 0.0807
Gyeongsangbuk-
do 0.332 0.243 0.452 <.0001
Others 1.651 1.263 2.159 0.0002
Health
insurance Medical aid 1(ref) 1(ref) 1(ref) 1(ref)
premium
st quintile
(lowest) 0.67 0.514 0.873 0.003
2nd quintile 0.639 0.476 0.859 0.003
3nd quintile 0.735 0.559 0.965 0.0269
4nd quintile 0.598 0.455 0.785 0.0002
5th quintile
ighest) 0.676 0.527 0.869 0.0022
CCI Score 1(ref) 1(ref) 1(ref) 1(ref)
1 1.099 0.864 1.398 0.4429
2 1.362 1.081 1.718 0.0089
[3+ 1.302 0.907 1.868 0.1525]
Disability No 1(ref) 1(ref) 1(ref) 1(ref)
Yes 1.698 1.35 2.135 <.0001

Multivariate Model 2= MY, o1&,

HZX| A, AZES 2, CCI "2, KHof

=<} EX—I

o= o

M Fd SR SR YR

Aol o /%S

He od 122 80M O|AtS| ShAtHCCE

ICU 918l @=H|7} LM, 0-594

s VM R STEE ERS

O3B0 =2 =& ICUR RS

QXH|7I =€

CAFE=F7E2 82 ez g9

QEH|7I =€

SoAA AR 22 Fofet #HO|

UAZ(OR, 1.698; 95% (I, 1.35-2.135).
8
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1) Zojf oi%
- COVID-19 A}2
I‘c;- Multivariate Model 2
Adjusted 95% CI p-
OR LB uUB value
Sex Male 1(ref) 1(ref) 1(ref) 1(ref)
Female 0.412 0.307 0.553 <.0001
Age, yr 0-59 1(ref) 1(ref) 1(ref) 1(ref)
60-69 6.83 3.91 11.933 <.0001
70-79 24.083 14.237 40.738 <.0001
80+ 83.672 49.39 141.75 <.0001
Region of Seoul 1(ref) 1(ref) 1(ref) 1(ref)
residence
Daegu 2.255 0.759 6.698 0.1434
Gyeonggi-do 3.54 1.054 11.887 0.0408
Gyeongsangbuk-
do 2.627 0.856 8.062 0.0914
Others 2.498 0.765 8.156 0.1296
Health
insurance Medical aid 1(ref) 1(ref) 1(ref) 1(ref)
premium N
1st quintile
(lowest) 0.51 0.31 0.842 0.0084
\_2nd quintile 0.601 0.331 1.092 0.095 )
3nd quintile 0.773 0.459 1.301 0.332
r4nd quintile 0.547 0.333 0.898 0.017 )
Sth quintile 0.556 0.358 0.863 0.0089
\(highest) V,
CCI Score (o] 1(ref) 1(ref) 1(ref) 1(ref)
(1 2.744 182 4139  <.0001 )
2 2.618 1.818 3.771 <.0001
\ 3+ 2.314 1.449 3.694 0.0004
Disability No 1(ref) 1(ref) 1(ref) 1(ref)
Yes 1.51 1.079 2.115 0.0163

Multivariate Model 2= A4, A&,
HEXY, L EYE, CC M4, Hof,
2 =2 o X

="1 o= o

chAd SR} A| COVID-19 AMREQ)
QEHIZIE E%E

Mo Ay 122 804 O|Ato| SHXLELCE
COVID-19 AM2f @ =H|7} O WS, 0-
59N BHAtE 7HE H2 SBEE ERS

ULLUR +F
o= E0] ==
L|-E LIS

N =]

CCI A 47} =0t AL At @ =H|7}

37t

YO o] F= A9 2=H|E =¥ (OR,
1.51; 95% CI, 1.079-2.115).

People with disability Disabled people with COVID-19
(n=7,621) (n=619)
oM 19 COVID-19 N Survival Death N
(n=6,642) (0=619)  {ilue (n=546) (=73) value W 2HA EM
n % n % n % n %
Sex
Male 3355 91.0 333 90 0118 297 89.2 36 10.8 0414 . AEXO0O| Ol AxLO
Female 3287 92.0 286 8.0 249  87.1 37 129 X-I ‘= o l—l —lE =] O:I G Xl’—l
Age(years) ZHAXIO| H|E0| =2 16.0%
0-9 14 100.0 0 00 <001 0o - 0 - g EAte| HlE0] =&( )
10-19 44 84.6 8 154 8 100.0 0 00
20-29 435 95.0 23 50 23 100.0 0 00
X x = = O
30-39 221 917 20 83 20 100.0 0 00 * o}'0H *Eoﬂ [[l'— ?:II-OI:I:I =
40-49 405 89.0 50 110 49 98.0 120 A= 9 CF == XIoHolo
50-59 LI12 897 127 103 117 921 10 7.9 ?-gi(g 81/1")% t 3;00 Helel
60-69 1,503 90.0 167 10.0 155 92.8 12 72 z 7%)0 o
70-79 1441 924 118 7.6 104 88.1 14 119 88 E( )0l =5
80+ 1,467 933 106 6.7 70 66.0 36 34.0
Region of residence X} O3{H 7= o Io)
Seoul 263 97.0 8 3.0 <001 7 875 1 125 0136 * (=] OH'IT é = oo=ECT 7| E|'(12~9 %),
Daegu 4242 919 376 8.1 339 90.2 37 9.8 H B X}Q o4) K ZFXEQ o,
Gyeonggi-do 321 925 26 75 20 769 6 23.1 'Lr'l o Lo H(lO.l/o), o 1o H(8'O /0)’
Gyeongsangbuk-do 1186 876 168 124 147 875 21 125 K| H| &0 (7.0%), A|Z-ZLOH(5.7%) =2 2
Others 630 93.9 41 6.1 33 805 8 195 t
Health insurance premium Ll' EI- [
Medical Aid 1290 84.0 246 160 <.001 220 89.4 26 10.6 0.677
T quintile (lowest) 1,118 913 106 8.7 94 887 2 13
21 quintile 633 946 36 54 31 86.1 5 139
3% quintile 868  94.5 51 55 46 90.2 5 98 m 2o X|‘ —~ A|-E”‘ OZI o
4% quintile 1,038 93.7 70 63 63 90.0 7 100
) (=] S o
5% quintile (highest) 1,695 93.9 110 6.1 92 83.6 18 16.4 T
CCI score m
0 3,739 92.0 327 80 0.129 304 93.0 23 7.0 - . o= ol EAMO 247
1 1,102 919 97 8.1 86 88.7 11 113 A|'OE X|'0|7|' M FHo, E oJ-|' ca
2 1,136 904 120 9.6 99 825 21175 ScoreO|H, A= 1} CCI Score= 40|
3+ 665 89.9 75 10.1 57 76.0 18 24.0 (LK A e = o = i
Severity of disability IT OI‘ ET% A|-':'O|‘—§O| T OI‘I — —|—O|
Mild 4367 932 318 68  <.001 282 88.7 36 113 0.708
Severe 2275 883 301117 264 87.7 37 123
Type of disability
physical disability 2,861  93.0 214 7.0 <001 187 87.4 27 12,6  0.468
Brain lesions 662  89.9 74 10.1 62 838 12 162
Visual disturbance 661 94.3 40 5.7 35 875 5 125 10
Hearing impairment 1,192 92.0 103 8.0 90 87.4 13 126
Others 1266 87.1 188 12.9 172 915 16 85
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2)ZoH2! EIEH Lie| B
- = A XK ols x| = SE &
Zofelel SMu AMH =0 ZY 210 Ojx|l= P 2N
Univariate Model Adjuste(i\’lultlvarlate Model 1 _ M u ItiVa riate MOde| 1%
Crude OR 95% CI1 p-value OR 95% CI p-value o
Sor gofele] HZEH =t
Male 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) O A = 7 2+A 0| X| =
Female 0.88 0.74-1.03 0.118 0.85 0.72-1.01 0.060 g ___H o EH I- oo 0“ | | =
Facone olE 24
0-29 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
30-39 1.44 0.80-2.58 0.222 1.52 0.84-2.76 0.165
40-49 1.96 1.23-3.13 0.005 1.97 1.22-3.18 0.006
50-59 1.82 1.21-2.73 0.004 1.73 1.14-2.64 0.011 E Eg _O_l 7C:>| _?_ 40_
60-69 1.77 1.19-2.63 0.005 1.89 1.25-2.86 0.003 _
70-79 1.30 0.87-1.96 0.205 1.60 1.03-2.46 0.035 49 A-” (OR_ 197)1 50_
80+ 1.15 0.76-1.74 0.510 1.32 0.85-2.07 0.219 — _
Region of residence 59k” (OR_ 173)’ 60
Seoul 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) = -
Daegu 291 1.43-5.94 0.003 2.76 1.35-5.66 0.006 69A‘” (OR 189)' 70
Gyeonggi-do 2.66 1.19-5.98 0.018 [ 2.86 1.27-6.47 omz] 79M|(OR=1.60)7} 0-29A| £ C}
Gyeongsangbuk-do 4.66 2.26-9.58 <.001 4.55 2.19-9.42 <.001 = o
Others 2.14 0.99-4.63 0.053 2.07 0.95-4.51 0.066 YE =2
Health insurance premium
Medical Aid 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(re M X| O—:‘| gl 7C:>| %)— I:-H —T'L(ORz 276),
1st quintile (lowest) 0.50 0.39-0.63 <.001 0.59 0.46-0.76 <.001 _
2nd quintile 0.30 0.21-0.43 <.001 0.35 0.24-0.50 <.001 70:‘ 7 | E(OR_ 286)1
3rd quintile 0.31 0.23-0.42 <.001 0.36 0.26-0.49 <.001 ArE —
4th quintile 0.35 0.27-0.47 <.001 0.41 0.31-0.55 <.001 zg J:qE(OR_455)7I-
5th quintile (highest) 0.34 0.27-0.43 <.001 0.42 0.33-0.54 <.00 QHLC =2
CCI score ?:Ilﬁi*-ll- :|:|:7|:| OIEl II-O OIO
0 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) . (=]
1 1.01 0.80-1.28 0.957 1.01 0.79-1.28 0.958 dz 2ol 7 Zojelof
2 1.21 0.97-1.50 0.092 | 1.20 0,95-1.51 0 121l o|250] RO Lt
3+ 1.29 0.99-1.68 0.059 1.39 1.05-1.83 0.021
Severity of disability I7:II- Cé % O | é)l- I:H &li QE |7—<|'%
Mild 1(ref) 1(ref) 1(ref) 1(ref) 1(eh) 1(x _
Severe 1.82 1.54-2.14 <001 1.47 1.22-1.77 <.001 « CCI Score 3+(0OR=1.39)¢9l
Type of disability o o| X (o] F
physical disability 1(ref) 1(ref) 1(ref) - = N 7C:>l L O l—l CDI-OH |—|EEI- 7|:| %:'
Brain lesions 1.49 1.13-1.97 0.005 - - - Ol o> =—O©
Visual disturbance 0.81 0.57-1.15 0.233 - - - ;'; ; III-I Dol oy =
Hearing impairment 1.16 0.91-1.48 0.248 - - - . = O = O =
Others 1.99 1.61-2.44 <.001 - - - S0 (ORO 147)0] 83
YOI ELt =2 11

O A1LE

2)FoHe! &k Lol £
[ [= -1 /|
= =0 |
- FoHQle| SHT ZHH £Z0] 2 A0 0x= Fg 2N
Univariate Model Adj“smdl\lulm ariate Model 2 _ Multlvarlate MOdel 2% 7C(>|.0H
Crude OR 959% CI p-value OR 95% CI p-value e X l=:| _—I_L =
o= —
Sex
Male 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
o .
Agl:ee;]:::s) 0.88 0.74-1.03 0.118 0.84 0.71-1.00 0051 o Jg-oH_IQI_.:g I:EH —?—l%‘g%
0-29 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) l":l I:cl:>| ﬁ él- OH (OR: 139)9|'
30-39 1.44 0.80-2.58 0.222 1.59 0.88-2.89 0.127 7| EI.%I—OH(OR:163)O| Xlxﬂ
40-49 1.96 1.23-3.13 0.005 2.12 1.31-3.44 0.002
50-59 1.82 1.21-2.73 0.004 1.86 1.21-2.85 0.005 MO EC =2
60-69 1.77 1.19-2.63 0.005 1.99 1.31-3.04 0.001
70-79 1.30 0.87-1.96 0.205 1.68 1.08-2.63 0.022
80+ 1.15 0.76-1.74 0.510 1.37 0.86-2.18 0.181
Region of residence
Seoul 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
Daegu 2.91 1.43-5.94 0.003 2.80 1.37-5.74 0.005
Gyeonggi-do 2.66 1.19-5.98 0.018 2.95 1.31-6.67 0.009
Gyeongsangbuk-do 4.66 2.26-9.58 <.001 4.69 2.27-9.73 <.001
Others 2.14 0.99-4.63 0.053 2.14 0.98-4.65 0.055
Health insurance preminm
Medical Aid 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
1st quintile (lowest) 0.50 0.39-0.63 <.001 0.61 0.47-0.78 <.001
2nd quintile 0.30 0.21-0.43 <.001 0.35 0.24-0.51 <.001
3rd quintile 0.31 0.23-0.42 <.001 0.36 0.26-0.50 <.001
4th quintile 0.35 0.27-0.47 <.001 0.41 0.31-0.55 <.001
5th quintile (highest) 0.34 0.27-0.43 <.001 0.42 0.32-0.54 <.001
CCI score
0 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
1 1.01 0.80-1.28 0.957 0.99 0.78-1.26 0.930
2 1.21 0.97-1.50 0.092 1.18 0.94-1.49 0.151
3+ 1.29 0.99-1.68 0.059 1.35 1.02-1.78 0.034
Severity of disability
Mild 1(ref) 1(ref) 1(ref) -
Severe 1.82 1.54-2.14 <.001 -
Type of disability
physical disability 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
Brain lesions 1.49 1.13-1.97 0.005 I 1.39 1.05-1.85 0.023]
Visual disturbance 0.81 0.57-1.15 0.233 0.81 0.57-1.15 0.235
Hearing impairment 1.16 0.91-1.48 0.248 1.26 0.97-1.63 0.078 12
Others 1.99 1.61-2.44 <.001 I 1.63 1.29-2.06 <.001|
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Univariate Model Multivariate Model 1 . . o
Crude OR  95% CI p-value Adg‘ls;‘"d 95% CI p-value Multivariate Model 12
Sex XFOH O] O FH &
Male 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) o OH I_I ——| ?_-I 7C) E %I Egl-
Female 1.23 0.75-2.00 0.414 0.89 0.51-1.53 0.662
S RO It AL OjK|&=
0-59 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
60-69 1.53 0.66-3.55 0.325 172 073:4 05 0215 . o o
o |
70-79 2.66 1.17-6.05 0.020 [392 1.57-9.82 0.004 -r| %4 é}' Oﬂ I:H (¢ 5,' ?_F 0y
80+ 10.15 4.9-20.99 <.001 5.90 6.16-41.06 <001
Region of residence e AlOF OGO OEidHzZ =
Seoul 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) |- | = U8EEC
Daegu 0.76 0.09-6.38 0.804 0.51 0.05-5.11 0.565
Gyconggi-do 2.10 0.21-20.64 0.525 131 0.11-15.72 0.834 70-79M|(OR=3.92),
Gyeongsangbuk-do 1.00 0.12-8.54 1.000 0.62 0.06-6.43 0.687
Others 1.70 0.18-15.83 0.643 0.99 0.09-11.48 0.996 A} _
Health insurance premium SOA-” Ol o (OR_ 1590)
Medical Aid 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
1st quintile (lowest) 1.08 0.52-2.23 0.835 0.66 0.29-1.50 0.317 IFOH o] O| 0_59k|| = [:|- Lo
- o — o O
2nd quintile 1.37 0.49-3.82 0.553 0.96 0.30-3.10 0.945
3rd quintile 0.92 0.34-2.52 0.871 0.87 0.29-2.55 0.792 o L o= ==
4th quintile 0.94 0.39-2.27 0.891 0.44 0.16-1.23 0117 * xol- OH g E = E O“ A-I — & o
Sth quintile (highest) 1.66 0.87-3.17 0.128 0.75 0.35-1.64 0.472
CClI score I}'O o] - 0 4=
0 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) o H — (OR 2'49) | co
1 1.69 0.79-3.61 0.174 1.53 0.68-3.43 0.302
2 2.80 1.49-5.28 0.001 1.50 0.73-3.09 0276 MOjOIHLC =2
3+ 4.17 2.12-8.23 <.001 1.40 0.61-3.21 0.428
Severity of disability I47F S ol H L
Mild 1(ref) 1(ref) 1(ref) 1(ef) 1(ref) leefy * |_-I o E [ 7|' = 01 T =
Severe 1.10 0.67-1.79 0.708 49 133464 0004 N
Type of disability Al.%F ‘cl)'l %I -9- o|_I Ol O|' IEI
physical disability 1(ref) 1(ref) 1(ref) - - -
Brain lesions 1.34 0.64-2.80 0.437 - - -
Visual disturbance 0.99 0.36-2.74 0.984 - - -
Hearing impairment 1.00 0.49-2.03 0.999 - - -
Others 0.64 0.34-1.24 0.186 - - -

ATLYE
2) ZHoHel ZIE Lio| S
- gojele] Sout AMA =0 ALY fIE0]l DIX|= HE EA{(coviD-19 ZHE Fojel Tha)
Univariate Model Muiltivariate Model 1 Multivariate Model 2 _ M u |tiva riate MOdel 2% JCE)I- OH ol_| —O-l
9s%ct  pvae  GYEBR  9sw vae  Adiusted - g50, o value 74 7f H B xHOH 2.5 ot
R P OR ° p HZEH =t THOfRFHO| AL
Sex L Ol HAMS &
Mhfeef) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) OjXl= fldds 24 24
0éihaled0 0.414 0.89 0.95-2.68 0.462 0.0 0.52-1.58 0.362
Age(years) . OF Ol o _
0-b@ef) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) COVID-19 Al’ | B = 70
6665355 0325 1.33 0.38-3.65 0.325 1.63 0.70-2.06 0.233 79M|(OR=3.34),
T0-7%.05 0.020 3.68 1.37-6.83 0.009 3.92 1.39-8.83 0.003 Al = -
83+20.99 <.001 16.96 611%5-200.9% <.001 13.96 6.08-34.06 <.001 80k” ol S (O Ro 1315) Ol O
Region of residence 59A‘” L) EI' _Lﬁ =
Selquef) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
06626.38 0.804 0.36 0.09-6.38 0.363 0.62 0.06-5.99 0.686 " "
0odtegdo  0.525 230 0.21-26.33 0.325 1.38 0.13-18.53 03¢ ¢ MO HE AL FH S
GiyRedigshngbuk-da000 0.62 0.08-8.43 0.680 0.80 0.08-8.40 0.880 |:|| xl Xl odl-o}g
OftRBet$.83 0.643 0.99 0.08-15.88 0.998 0.09 0.09-12.28 0.998 oMo
Health insurance premium
Mbdef)] Aid 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
0si2pziafle (lowebtB35 0.68 0.39-2.30 0.333 0.66 0.29-1.59 0.338 0.66 0.29-1.54 0.336
Qi) iBitile 0.553 0.98 0.30-3.80 0.943 0.96 0.29-3.00 0.943 0.94 0.29-3.05 0917
Or3UqRinlile 0.871 0.82 0.39-2.53 0.392 0.38 0.26-2.33 0.93 0.78 0.26-2.33 0.655
athosidfile 0.891 0.94 0.36-2.23 0.897 0.43 0.16-1.23 0.098 0.43 0.16-1.17 0.098
618 7gdinfile (high6s128 0.86 0.35-3.62 0.423 0.73 0.33-1.68 0.429 0.73 0.33-1.60 0.429
CCI score
0 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
0.79-3.61 0.174 1.69 0.68-3.43 0.302 1.43 0.68-3.23 0.302 1.44 0.64-3.23 0.374
2.49-5.28 0.001 2.80 0.79-3.08 0.006 1.52 0.73-3.09 0.268 1.52 0.73-3.15 0.263
3:#42-8.23 <.001 4.40 0.62-3.23 .08 1.30 0.64331.30 0.438 1.37 0.6-3.130 0.450
Severity of disability
Mildef) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) - - -
86kik79 0.708 249 0.53-4.69 0.008 249 1.33-4.64 0.604 - - -
Type of disability
phiysef)] disabilityl (ref) 1(xef) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref) 1(ref)
Bai2l&lons 0.437 134 0.64-2.80 0.437 1.51 0.65-3.51 0.340 1.51 0.65-3.51 0.340
V36l dibturbancB.984 0.99 0.36-2.74 0.984 0.94 0.32.93 0.915 0.94 0.3-2.93 0915
01d8:h93mpairménd99 1.00 0.49-2.03 0.999 0.78 0.35-1.73 0.546 0.78 0.35-1.73 (),54614
Qfdbiks.24 0.186 0.64 0.34-1.24 0.186 15 0.64-3.54 0.351 1.5 0.64-3.54 0.351
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o Methods/Agproach/aralyss Supplparameters Demend parameter

Gupta, S, etal.

SRR e e A s e Change in population, age and gender, insurance coverage, chang

Physician i Additions to workforce, Separations from the workforce e in disease incidence, level of services utilized, change in clinical
{2015) © practice patterns
" . Age, Gender, Race, and Ethnicity, Geographic, Retiremen . . . . .
D-
AAMC Physician Trends with Scenarios (COVID-19 pand t, Work hours and productivity, GME capacity, Physician Patient demographics, socioeconomic characteristics, health insu

(2008, 2021) emic impact) rance coverage, the economy, time spent providing care

assistants and nurse practitioners

demographic, New graduates entering, Planning and wor
kload, Practice patterns, Practice setting, Wage elasticiti
es

Health care utilization, provider practice trends, disease prevalen

Rheumatology specialists . .
By ce, demographics, per capita income, access to care

Case model assumption

Rheumatology specialists

Total healthcare resources

HWTAC Physicians, Nurse practition
(2016) ers, Physician assistants
T.Dall .

(2020) Physicians, Nurses

Richard, M. Bohm
er,l. Total healthcare resources
(2020)

HRSA v -
2006) Medical specialties

DCHS Physicians and other health
(2013) care professions

Introduction and research approach

Trends ratio

Basic, intermediate, advanced

workforce analysis

Microsimulation model

Introduction and research approach

Utilization-based approach

Stock and flow approach

Supply-based method, Integrated method

Jobs, Wages, Education, License

Demographics, Education, Credentialing, Practice

Staring supply, Entrants to the workforce, Attrition, Geog

raphic mobility, Work patterns

Shifting bottlenecks, Coordinate organizations, Learning i

n real time, Fast decision-making

Inflow (new, international), Outflow (retirement, death,

disability)

Education, Income, Work hours, License, Professions, an

d Skills portability

Demand-based method, needs-based method

Health care delivery system, population, chronic disease, aging, e
xpanding scope

Profession, setting, geography, health care delivery model, specifi
c underserved populations, specific health problems, specific poli
cy initiatives

Demographics, socioeconomics, health-related behaviors, chronic
conditions, insurance type, healthcare use patterns, staffing patte
rns

Systems interdependencies and unintended consequences, forec
ast short-term demand

Population (age, sex, location level), insurance distribution, physic
ian-per-population ratios

Consumer expectations, demographic characteristics, utilization t
rends in service delivery, policy changes that affect pricing, paym
ent systems, uptake of insurance, service provider skills

Source: (Gupta et al. 2015), (Association of American Medical Colleges 2008), (Association of American Medical Colleges 2021), (Battafarano et al. 2018), {American College of Rheumatology 2017
), (State University of New York 2018), (Health Workforce Technical Assistance Center 2016), (T. Dall 2020), (Rischard M. J. Bohmer et al. 2020), (Health Resources and Services Administration 200
6), (Deloitte Center for Health Solutions 2013).
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Methods/Approach/Analysis Supply parameters Demand parameters

Australia
(2017)

KCE Belgium
008) 8

Lopes, D. F.

Portugal Huma

021)

ella,
016) Ireland
AHS
019) Canada

Khalilnezhad, R.
(2020)

Pantelidis
(2019) Greece Ge
Waddell, K.
(2019) Canada
Asamani, J. A.
(2018) Ghana

Huma

Iran

Huma:

Polyclin

Public Health physician

Specialties, General physicians

ic, health centre, and pr

n resources for health

n resources for health

Specialist physician

Gynaecologists

neral practitioners

n resources for health

imary hospital

Stock and flow model

Systematic literature review

Systematic review

Trends analysis

Systematic review

Two of modelling

Stock and flow

Systematic literature review

Stock and flow

Systematic literature review

Negative binomial regression

Education, graduates, training, retention, re

tirement, specialties

Entering and exiting (flows) periodically adj
ust the initial number (stock)

Current workforce, retirements

Service utilization rates for each population age a
nd sex cohort

Utilization, epidemiological

Health coverage, university budget, population di
stribution, country size

Population health need, gender, service delivery,
covenant health facility capacity

Demographic, health status, socio-economic, utili
zation rate, service system capacity, service deliv
ery models

Demographic, epidemiological, utilization, geogra
phic

Demographics, chronic disease, and health condi
tions, socio-economic

community-based health planning and services, emerging teaching hospital, established teaching
hospital, Health Centre, Polyclinic, Primary Hospital, Regional Hospital

é%’;’lﬁ Canada
?;3’1’\:) A Portugal

The University of Hon,

Physician

Human resources for health

Kong China

(2012)

Physicians

Functional specialty analysis

Literature review, Stock and flow mod
els, Extrapolating

Empirically observed historical, Macro
economic scenario driven

demographics, physician migration, change
s in workload, practice settings, interprofess
ional practice, technology

Mortality, migration or retirement, entries f
rom medical schools, immigration

), (Asmani et al. 2018), (British Columbia Medical Association 2011), (Lopes et al. 2015), {The University of Hong Kong 2012).

retention policies, licensing standards

health care, socio-economic, biologic needs, mor
bidity rates

out(in)-patient of visits (bed days), age-sex-stratif
ied

Source: (Human Capital Alliance 2017), (The Belgian Health Care Knowledge Centre 2008), (Lopes et al. 2021), (S Kinsella 2016), (Alberta Health Services 2019), (Khalilnezhad et al. 2020), (Pantelidis 2019), (Waddell 2019
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(Ministry of Education)
SR EZ0| QR 7IA[HE HESEAIH,
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(Ministry of National Defense)
‘ A FAIRSYEAL
(Statistics Korea)
‘ Qlu s a0 FEA,

(Ministry of Foreign Affairs)
OECD Statistics "Health Care Resources;
(Physicians by age and gender)

R
(Korea Disease Control and Preverttion Agency, KDCA)
FX| QARSI AR AL,

AlAY chojLy A
(System Dynamics; SD)

\
[ AEH H7o/ 2 SEAHX=1e} J
OECD H|3 H|0|E| FX|2|

[ oAl = ABX| = }
(Causal Loop Diagram; CLD)
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2 oAl Fo T3 We U A=Y
(el o)
o| afchst-of H &l O|AF 7B A2 B oaB 2E Yioap &4 oA
dE olch ol oMY | oHY HIER | #E A4 HlQl 4 28 A siel
mHaxt | saxt | #zx | =ax | gste o E | YXHE [ HE29|
e 3] Azt Y oA ofA oAt oAt oAt oJA o|F
2008 1,590 3,601 908 0 4,059 4,028 3,887 141 5,187 2966 11,056 56505| 95088| 88554 75714 12,840 794 205 32
2009 1,637 3,465 1,646 132 3,770 3,750 3,510 240 5,565 2848 11491 59142| 98434| 92451 79,046 13405 875 212 36
2010 1,726 2,684 1,595 543 3,481 3,469 3,224 245 5,695 2729 11,867 61,846 101,443 96066 82137 13929 956 216 35
2011 1,648 2,494 1,646 638 3,391 3,376 3,095 281 5,646 2890 11,547 64461 104397 98845| 84,544 14301 1,035 215 38
2012 1,604 2,381 1,607 784 3,515 3,446 3,208 238 4,934 2745 11,508 67,574 107,295| 101437 86761 14676 1,103 220 26
2013 1,637 1,572 1,637 1,303 3,338 3,287 3,032 255 4,899 2864 12338 70609| 109563 | 105663 90,710 14,953 1,215 228 16
2014 1,639 1,541 1,639 1,417 3,450 3412 3,200 212 4,854 2734 12229 73110 112476 108251 92,927 15324 1,300 227 13
2015 2,255 1,462 1,242 1,433 3,310 3,302 3,125 177 4,790 2829 11907 | 81,539 116045| 111,118 95076 16,042 1,318 224 13
2016 2,276 1,475 1,242 1,474 3,332 3319 3,105 214 5,061 2766 11,604 78282 118765| 114740 97,713 17,027 1,419 229 9
2017 2,482 1,409 218 1,506 3,346 3336 3,095 241 5,246 2743 11,211 81041 125103 117241 100,241 17,000 1,534 218 4
2018 2,552 1,378 218 1,502 3,385 3373 3,204 169 5,557 2777 10990 83147 123106| 119,849 102471 17378 1,594 230 14
2019 2,926 1,872 218 1,078 3318 3,307 3115 192 5836 2,907 | 11,036| 86302 -| 124071 106081 17,990 - - -
2020 2,927 - 218 - 3,220 3,210 3,025 185 - 3210 -l 91290 - - - - - - -
EN 1 orRu SN LY gSA UL 2019[36]; EASA|R. EASKSA AL, 2019[1]; SN < HF QAtQly Sl MR R0 Mo 554 ¢ 2011[29].
2. =R A2 AR TIAIE Y BH|O|X| (http://www.kuksiwon.orkr/). 2020[37]; CHetH RE =] Mo F& HFeh 2020[38]; EHSX|E. BUFKSAHAAL. 2019[1]; BUSK| L. A=A, 2019[23].
3 BASKE BASXSA AL, 2019(1); FUAHZLESHAZ L YA EIIY. HZEHE. 2019[19); R UAZEHS T X9 9|20|8 SA UL, 2019[16); HLEHUMAEIIY, HAZLEHSH AL 2008-2018[20];
4. BUASX| R BASXEA 2019[1],; OECD Health Data File. 2020[21]; HZ 2 MAHE7HY. HZHHEA H L 2008-2018[20].;
SR E AR AT Y. B 2 QY HEfZ AL 2018[22); BASX|E. EARX|HA. 2019[23]; EASX| . S UL A R HEZAL 2017[24];
Uz 9| 2RI FHI| £ZF AT 2014[25]; HYS o HoE IFMHA MUAS Set FelZH| Falst Wk 2015(26)
5. S, QPSS EAL 2019[18],; OECD Health Data File. 2020[21],; 2/ W= 8} 2|0|FE 2. 201939].;

2. AFR =
= s Jes A 0O o
L elAlQlE F£o S5 He U XIEY IO
(EHel: &)
o|atclEt-o| el 3592 Zo|z QlEd4 YRHE HEoH
a4 oy | oy | oy | ome | oY | o 3=
e | Y2 | ®H | 92 | am ¥ | 22 | =2 | ma [ 22 | =2 | sAx | wAR | wx
e | ol | Rty | MMEY | f0d | Rt 7|
2008 11,467 327 89| 2213 48 -| 3213 1278 1935 | 1,506 [ 1451 82| 3840 2966 874 | 3909 [ 3462 447 | 3149 | 2976 173
2009 9,490 293 90 | 3484 67 -] 3396 | 1137 2259 | 1615 1,559 67| 3814 2848 966 | 4039 [ 3623 416 | 3279 | 3,059 220
2010 8,329 255 89 | 4330 94 -] 3363 966 | 2397 | 1421 | 1,385 s2 | 3853 2729| 1,124 4066 | 3554 512 | 3442 | 3226 216
2011 7,330 233 106 [ 5153 103 28 | 2,901 809 [ 20902 | 1242 | 1,223 19| 3877 2890 987 | 4,065 [ 3552 513 [ 3460 | 3,137 323
2012 6,431 186 11| 5814 124 28 | 2528 761 | 1767 | 1185 | 1,175 10| 3802 2745| 1,057 | 3957 | 3548 409 | 3576 | 3380 195
2013 6315 163 11 | 6012 133 37| 241 851 [ 1,560 669 662 14| 3444 | 2864 580 | 3735 | 3414 321 | 3573 3313 260
2014 6,225 165 106 [ 6116 131 35| 2379 785 [ 1,594 698 698 10| 3390 2734 656 | 3779 | 3285 494 | 3558 | 3341 217
2015 6,613 168 64 | 5799 94 38| 2241 622 [ 1617 735 725 19| 3322 2829 493 | 348 | 3190 292 | 3518 3338 180
2016 6914 177 69 | 5366 102 52 | 2081 694 [ 1401 649 644 10| 3254 | 2766 488 | 3344 | 3174 170 | 3449 | 3270 179
2017 8363 170 78 | 4,045 74 43| 2,054 814 [ 1,313 672 667 26| 3217 [ 2743 474 | 3267 | 3122 145 [ 3413 | 3308 105
2018 9,875 213 77| 2678 60 25| 1,994 512 [ 1,006 751 748 10| 3186 2777 409 | 3158 | 2950 208 | 3188 3,068 120
2019 10,851 249 78| 1,713 69 15| 1922 663 [ 1,207 681 - 3210 | 2,907 -] 3346 - - 3149 3,069 80
2020 - - - - - - - - - - - - - S| 3433 - -] 3593 3516 77
EM 1. SR uIHL Y. AKEA AL, 2019[36]; EUEXE. BHEXSA AL, 2019[1]; HEM <. HF oAtold ol W2 2ok IO =354 A7 2011[29].
2. Kto|utetrlst SFRACA T +EFA U BEH HIX|YI0HA. 2015[40]; HH Y. STRUSIAMME 29 o7 A ST DA 2017[41]; YRE. STEUIAN & 4 I HY HE. 2008-2019[42].
3. HRH. YWREA. 2019[43].
4. Thstolets| RO RHAAY 2T AR #”. 2020[44]; EHEXE. BUEXSHSE. 20191]; HZEHUAMEIIY. HLL2ASA S E 2008-2018[20].
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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 el 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
S 2 Mo HetE %97IXI %9'31 HAAMEZ S S FCt
(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 = QIS+ 2| K| HEDPYRp+ T 2 2| A R+ H 2 0]+ Lol Bl TH 2| A 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 293, 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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XgE oAy 33 0|

.74

35.00
PHYSICIANS BY REGION
30.00
3 =) 0. e ) u___——ig,Sh__qg,sa.__q
29.3 9,3 — 0 )| 9.1 2.85 -t
25.00
=
b=t
3
£ 2000 9 59___19,3.._20‘03
) — ggl?ﬁ g
2 8. 8 8. 83 04—
£ 18,1 e, g
fi
a
c
o
1500
2
=
=
10.00
7.83m- — Q)+ ¢ w800 w— s 47,90
5192 ¢ = bt = 5O Bqp— - —578— - 5
500 5id 5
!;gg:"‘, === ég!ﬁﬂ;—'ﬁiéa??%’ -gxgiwn‘g‘
169 1,63 1.68- 1.67 1
096 — — — —09F — — — —098 — — — —0.9% — — — —
0.00 0.00 0.00- 0.00 0.10
2009 2010 2011 2012
= Seou| == = Busan =« Daegu - - Incheon —_— e Gwangju = = Daejeon
m=m=llsan e e Sejong = = GGye0nggi-do — — Gangwon-to == == Chungch buk-do == == Chungch d
= = Jeollabuk-do g Jeollanam-do m= == Gy do - do = =lejudo

86,122(100.0)
23,359(27.12)
6,669(7.74)
4,813(5.59)
4,250(4.93)
3,045(3.54)
2,990(3.47)
1,528(1.77)
276(0.32)
18,024(20.93)
2,106(2.45)
2,119(2.46)
2,567(2.98)
2,974(3.45)
2,553(2.96)
3,198(3.71)
4,638(5.39)
1,013(1.18)

5. A_'|| =13
XYY QAo 7|=¢E 818120191 )
| Regon | ot | e | tem | Resident | Specilist |
105,628(100.0) 5,870(100.0) 2,863(100.0) 10,773(100.0)
30,359(28.74) 1,187(20.22) 1,165(40.69) 4,648(43.14)
[ Busan | 8,008(7.58) 365(6.22) 194(6.78) 780(7.24)
5,908(5.59) 167(2.84) 214(7.47) 714(6.63)
5,071(4.80) 246(4.19) 134(4.68) 441(4.09)
3,658(3.46) 153(2.61) 105(3.67) 355(3.30)
3,726(3.53) 172(2.93) 139(4.86) 425(3.95)
1,754(1.66) 105(1.79) 18(0.63) 103(0.96)
302(0.29) 26(0.44) 0(0.0) 0(0.0)
21,210(20.08) 971(16.54) 433(15.12) 1,782(16.54)
2,719(2.57) 226(3.85) 88(3.07) 299(2.78)
2,529(2.39) 222(3.78) 47(1.64) 141(1.31)
3,198(3.03) 342(5.83) 58(2.03) 231(2.14)
3,689(3.49) 306(5.21) 91(3.18) 318(2.95)
3,128(2.96) 432(7.36) 50(1.75) 93(0.86)
3,662(3.47) 409(6.97) 10(0.35) 45(0.42)
5,532(5.24) 467(7.96) 104(3.63) 323(3.00)
1,175(1.11) 74(1.26) 13(0.45) 75(0.70)
Saurce: (Ministrv of Health and Welfare 2020a). (Ministrv of Health and Welfare 2020b). (National Health Insurance Service 2019). (Korean Academv of Medical Sciences 2020).
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= i g o g-o A x I
SFD A|28|0|M1} ARIMA 29 AMAL = F=H| A}
Time serise ARIMA VS Stock&Flow Diagram (Per 1,000)
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1.500
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— - &48o0 = = -&480001 — —&48 0005 ---=-24dgo01 e E=AE 0017 ARIMA

=L A Xtz of A0 ME AlLtE|L B Za}

ANl = o) Ab e KLE o5
SHE0| T2 PYAN) AlLtE|e SHE IE Ao Ak%) AlLfE|2 U0 mE2 goN) Allte|2 orslo) T Yatol%) AlLEle
4500 180000
190000 P #000
p cT_e 4000 160000 il
170000 0" //, s 3.500
Al [t 2500 il
150000 SR L 10 L 3,000
‘ 3.000 s
46000 120000 / = 2500
110000 2500 100000 2.000
90000 2000 80000 1,500
rooee 1.5002018 2025 2032 2039 2046 ehoy 1000
20182025 0% 2085 2046 2018 2025 2032 2039 2046 2018 2025 2032 2033 2046
—_— AR =Pl sug tHg —  THE — - £UE — -2U8 TEE L QK = - = U} === - UK} OB} — - UBAF = - = YA} - = - QSR - QR
(0.001) 0.005) 001 ©017) (0.001) (0005) 01 feot7) (1426) (1926) (2426) (2926) (1426) (1926) (2426) (2926)
—eeeplle — MR gz 2Ug = . —plg — . 2ug = = SR — Qe — . Y - = YA — =R — . YR
(0.025) 0.03) (0.035) (0.025) (0.03) (0.035) (3426) (3926) (4426) (3426) (3926) (4426)
EAg0 mE Heloln) AlLtel2 480 oHE Bslo|%) AlLtE|e L0 mE WS 2N) AlLte| 2 B0 e i o|(9%) AlLtE|Q
240000
1 BGOG 220000 4500
220000 : |
A Al 20000 A 4000 7
200000 el g T e 1l ST
2§ -1 e 2|1 - 7.
LTl L7 4,000 r » - 3.500 Al
180000 1 TILe // /, b2 160000 — 2ierrlle
T | b 3500 STt T L 3.000
160000 [ (] L LT L 140000 = |l
B il ee===" 3000 Ll e LT Lidet / /’
140000 e L bemer =TT 1 A TlLLa=TTLl4 120000 23t
/ ._A_.--__._ R L T T AT
120000 = = 2500 ] | B AR Sa 100000 2000
100000 2.000 80000 1,500
2018 2025 2032 2039 2046 2018 2025 2032 2039 2046 2018 2025 2032 2039 2046 2018 2025 2032 2039 2046
—_— 2HE — 2R - - 2HR LHE — . AUE — 248 — - U8 EHE e UK = o = U} e UBA} o SR e ¢ UG} = 1 QS o w QSHA} = QIstat
(0.001) (0.005) (0.01) (0.017) (0.001) (0.005) 0.01) 0.017) (1426) (1926) (2426) (2926) (1426) (1926) (2426) (2926)
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f = esozzn 0 4
X9 ojAlolz 33 A4 A (Total)
Year :
physician physician Physician licensed to practice
105,262 123,113 124,231 126,495
m_ 107,342 125,546 126,686 128,995
[ 2021 | 109,309 127,847 129,008 131,359
[ 2022 | 111,108 129,951 131,131 133,521
[ 2023 | 112,723 131,840 133,037 135,462
[ 2024 | 114,163 133,525 134,737 137,193
[ 2025 | 115,458 135,038 136,265 138,748
[ 2026 | 116,641 136,422 137,661 140,170
| 2027 | 117,745 137,714 138,965 141,497
[ 2028 | 118,793 138,939 140,201 142,757
[ 2029 | 119,799 140,116 141,388 143,965
[ 2030 | 120,772 141,253 142,536 145,134
i ] ] ] ]
[ 2035 | 125,248 146,489 147,819 150,514
| 2040 | 129,237 151,154 152,527 155,307
[ 2045 | 132,856 155,387 156,798 159,656
| 2050 | 136,158 159,249 160,695 163,624

6. A+ZAnt
SFD A|L}2|@ & A|Eg|0]Mat ARIMA 28 A9IAL = F£H| HuKSeoul)
- Practicing Available Physicians
Year o 0 o . .
physician physician Physician licensed to practice
30,252 35,383 35,704 36,355
-m- 30,850 36,082 36,410 37,073
[ 2021 | 31,415 36,743 37,077 37,753
[ 2022 | 31,932 37,348 37,687 38,374
| 2023 | 32,397 37,891 38,235 38,932
[ 2024 | 32,811 38,375 38,724 39,429
| 2025 | 33,183 38,810 39,163 39,876
[ 2026 | 33,523 39,208 30,564 40,285
33,840 39,579 39,938 40,666
| 2028 | 34,141 39,931 40,294 41,028
[ 2029 | 34,430 40,269 40,635 41,376
[ 2030 | 34,710 40,596 40,965 41,712
| : : :
[ 2035 | 35,996 42,101 42,483 43,258
[ 2040 | 37,143 43,442 43,836 44,635
| 2045 | 38,183 44,658 45,064 45,885
[ 2050 | 39,132 45,768 46,184 47,026
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6. A1t

SFD A|Lt2| 'H AlE|0]443} ARIMA 23 4At == =7 H3KBusan)

- Practicing Professional active Available Physicians
Year :
physician physician Physician licensed to practice

7,979
8,137
8,286
8,422
8,544
8,654
8,752
8,841
8,925
9,005
9,081
9,154

9,494
9,796
10,071
10,321

9,332
9,616
9,691
9,850
9,993
10,121
10,236
10,341
10,439
10,532
10,621
10,707

11,104
11,458
11,778
12,071

9,417 9,588

9,603 9,778

9,779 9,957

9,940 10,121
10,084 10,268
10,213 10,399
10,329 10,517
10,435 10,625
10,534 10,726
10,627 10,821
10,717 10,913
10,804 11,001
11,205 11,409
11,562 11,772
11,885 12,102
12,181 12,403

6. A7ZA1}

SFD AlL2|2 ¥ AlE2|0|443} ARIMA 2F YAt

3 Z1Gangwon—do)

- Practicing Professional active Available Physicians
Year :
physician physician Physician licensed to practice

2,705
2,759
2,809
2,855
2,897
2,934
2,967
2,998
3,026
3,053
3,079
3,104

3,219
3,321
3,414
3,499

3,164
3,227
3,286
3,340
3,388
3,432
3,470
3,506
3,639
3,571
3,601
3,630

3,765
3,886
3,993
4,093

3,193 3,251
3,256 3,315
3,316 3,376
3,370 3,431
3,419 3,481
3,463 3,526
3,602 3,566
3,538 3,602
3,571 3,636
3,603 3,669
3,634 3,700
3,663 3,730
3,799 3,868
3,920 3,991
4,030 4,103
4,130 4,205

147




S £ (KIFALEHPBEAL DISFRE 201949 7IE

Al23E(1) 2019 -
SENE () X8 (%) ZERERX} BESE (%) BEESEREQR

NESEA 21,884 5.2 0.2 5.3 0.2
HAROIA| 13,420 5.2 0.2 5.4 0.3
Al 6,627 6.2 0.4 6.4 0.4
OIRTA| 8,088 7.2 0.4 7.9 0.4
YN 4,349 6.4 0.4 6.7 0.4
TR Al 4,346 48 0.4 46 0.3
SAYA| 4,124 6.0 0.4 6.3 0.4
HISSHXIR|A 848 3.1 0.7 3.0 0.7
s 38,632 5.7 0.2 5.9 0.1
AT 14,421 49 0.3 5.2 0.
S38c 11,565 6.8 0.3 7.4 0.4
S3YE 12,539 9.9 0.6 10.5 0.5
Ha=E 11,916 7.1 0.4 7.7 0.5
e 18,388 8.7 0.4 8.8 0.4
zuEE 19,847 5.2 0.2 5.2 03
FALE 16,834 6.1 0.3 6.6 0.3
RESURIR|E 4,885 47 0.5 47 05

7

06
Ya '
<

w 1.

v e

o—o—o—o\
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=2AEe Ilﬁ(delay), 2etolet 3ol WPyl A=, ol &

T} MO M2 Mi2S), 2MQIZGHI0IF, AL, 2E)SE X

LrofACt

Il 7IZ 6= 71 ARIMA 2 0[20]] = H0IM =2 FAYE AA>COLYA DHIS S
of M2l EAYUES Soll AEES F0oAL.

. ==std RES 7|=ot0{ 1QtE A|ABCIOILIA FIHS Sl AFE AlS2040] 2t
A O F3iolil OIS Sofl Cidst AlLf2|22] KX HI=S oIt

IV. X|9E QA1 R(MEQ, UM}, &S, HISEAA S)E FAHSHH X0 GE A
ol QAKX Se|XQl 55 Aot

V. XGAMAZZAL| IS5 228 Soll 2|z 0|18 BE5S MAR22M 55 MAISIICL.

VI, ZEXO=Z 40 Z-t U SAH S5 DEM Fust FAH YHS MAlslod, X|F 2t 4
AAIE O |2 + A= B2 =200 ofgt HH +& A= 2HS MSotalx} oAt
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3. RESULTS

2021-11-03

Region
Variable Total Rural City X2 P
% SE % SE Value
Total(n) 2,676 1,462 1,214
Gender
Men 446 21 554 21 32 0.073
women 47.2 21 52.8 21
Age(yr)
20-29 27.0 4.0 73.0 4.0 247.7 <0.001
30-39 233 31 767 31
40-49 281 32 719 32
50-59 53.7 31 46.3 31
60-69 66.8 3.0 332 3.0
>70 69.8 2.2 30.2 22
Job
Professional, manager 235 34 76.5 34 291.0 <0.001
Clerk 189 34 811 34
Service & sales 332 37 66.8 37
Agricultural 85.7 23 143 23
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Region
Variable Total Rural City X2 P
% SE % SE Value
Education level
No formal education 75.1 22 24.9 22 3393 <0.001
Elementary school 74.6 26 254 2.6
Middle school 59.4 34 40.6 34
High school 40.7 27 5913 27
College or higher 245 26 75.5 2.6
Marital status
Spouse 44.6 22 554 22 14 0.235
No spouse 483 29 517 29
Residence
TEH 734 21 26.6 21 2933 <0.001
O E 97 18 90.3 1.8
Redpiertt of the National Basic Livelhood Seaurity Program
No 456 20 544 20 0.6 0.450
Yes 514 76 486 76

Region
Variable Total Rural City x2 P
% SE % SE Value
Smoking
No 463 2.0 53.7 2.0 0.5 0.496
Yes 443 31 55.7 31
Drinking
No 53.7 31 463 31 15.8 <0.001
Yes 415 21 58.5 21
Walking(days)
>3 57.5 22 425 22 64.5 <0.001
0 415 36 58.5 36
1-2 381 24 61.9 24
Sleep duration (hr)
6-8 432 2.0 56.8 20 24.2 <0.001
<5 55.4 32 446 32
>9 57.9 4.9 421 4.9
Hypertension
No 415 22 58.5 2.2 495 <0.001
Yes 59.7 23 40.3 23
Diabetes
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ATZ21H2)

Locality
Variable Rural City X2 P-
% SE % SE Value
Subjective stress
Rarely 52.7 26 473 26 203 <0.001
A little 41.9 2.2 58.1 2.2
Much 43.7 3.0 56.3 3.0
Very Much 57.0 6.1 43.0 6.1
Counseling for stress
No 46.2 29 53.8 29 0.2 0.647
Yes 42.7 7.1 57.3 7.1
Depression experience
No 454 2.0 54.6 2.0 35 0.062
Yes 55.2 54 44.8 54
Counseling for depression
No 58.0 5.3 42.0 5.3 23 0.131
Yes 41.0 8.6 59.0 8.6
PHQ9
No 45.0 20 55.0 2.0 101 0.002

AT ZIH3) Vaiawie or 5%

Gender
Men 1.00
Women 159 1.02-2.50°
Age
20-29 1.00
30-39 0.79 0.28-2.20
40-49 0.78 0.26-2.32
50-59 0.92 0.31-2.73
60-69 111 0.36-3.39
>70 0.99 0.31-3.20
Education level
No formal education 1.00
Elementaty school 153 0.51-4.56
Middle school 1.05 0.38-2.92
High school 1.40 0.49-3.95
College or higher 0.65 0.25-1.67
Job
Professional, manager 1.00
Clerk 0.68 0.28-1.61
Service & sales 125 0.36-4.34
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Variable OR 95% Cl

Marital status

Spouse 1.00

No spouse 1.21 0.76-1.92
Locality

Rural 1.00

Urban 1.03 0.49-2.16
Residence

ZEH 1.00

Ot E. 0.84 0.35-2.02

Recipient of the National Basic Livelihood Security Program
No 1.00

Yes 214 1.20-3.83"

Variable OR 95% Cl
Smoking

No 1.00

Yes 1.27 0.72-2.24
Drinking

No 1.00

Yes 0.88 0.58-1.34

Walking(days)

>3 1.00

0 235 1.46-3.79"

1-2 213 1.07-4.22"
Sleep duration (hr)

6-8 1.00

<5 2.00 1.23-3.26"

>9 152 0.85-2.73
Hypertension

No 1.00

Yes 123 0.79-1.92
Diabetes

No 1.00

Yac 140 08G5-221
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4. DISCUSSION

2021-11-03

Ars b2 X gl ZA|ef

=
—

ol

ol
or

ol
100
80

10

10/

= JW, X[GAZ|HO 22 FYO| EAIt & X[ FOf o}

olo

P~ )

174



al

M
o

£ =olet7].
of =[A

at

ol &

- gEe oA 2
230| £ LIEfL}

7tk

=
o

S —
30| &

of

F
A
o
—
171

N Es2 N2EY
=0{= ot 7
CH8]

s & 2710 Z
=2
=

<.
<d oo od

S
|0, L2 AR
FRICID 2 1 E[9-10].

o A Lt}
old

g |

RO
Jod

F

Aol A

ofn

2 J}ZE XIEo| B2 £x7to

UAAS[11]

Of

o
=

Fo Stot7|off O
= OEtM L[ s e 2ol E2o| AKX g7 2R

175



5. CONCLUSION
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Figure 1. Flow diagram of the review and selection process
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Table 2. The best 5 app results of the UMARS evaluation score Table 3. The best 5 app results of the MARS evaluation score
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A Study on the Contents Analysis and
Quiality Evaluation of Menstrual Cycle Mobile Application

A Study on the Analysis and Quality Evaluation
of Mobile Application Contents of Menstrual Cycle

o:|L'I 7-|7|-’=I|E Tﬁ'

190

2021 BHRE AN
= F2LE NG H 5

2 Lol 2E7)




}

=
nul

5

of

-

O
——
=<
T
™~N

jod
oA

)
-
-
-
(o]
o
o

191



A7 B =2

7b. A7HlE
1) Pa|Lat ADEE B

« 23|L}2} An}

HaHEe| Anp

E it
——
. E=E

Li2te ADIEE &

ru

=

stz
ojazgtA
Heze
290
o=
QAEZ|OF
20 el
sy
s
4=
matA
A

Ol Ef2|of
ol=#E|Lt
ZHLtet
UE  ——
&7tz

1
e

76

TIB|A  —

2{A|of

20 40 60 80 100

(XFE : Pew research center, Smartphone ownership in advanced
economies higher than in emerging, 2018)

Hy

(2018'A 95.6%)

MY (ohE of 2.38%p)

100

80

60

40

20

192

HEE

AOIEE HQ& 30| (2015'9~2018'9)

(EH91 - %)
535 959
902 90,1 952
920
866 895
2015 2016 20174 20184
£S xsaM x5 nsuy
ek —0— 1SS
Homas — =9
(A2 YESUTEHMATY, oj2lojet HAE| ROIE 2/ X O|8HE} 24, 2019)




HjZ 9l 2

X
7h. AHIE
2) A0LEE ol E Ho|ot Bty

- Ho|: I3 ADEE 0|80 ANLEE0| T3t HAY
| 2

0|8 =EH&o0| Zast0 ZHX ZitE dEsts YEN

Salience
Sx’d ADIEE ALZ0|
UAMMEL = J1EF QM E

T -0

Self-control Failure
ZEH A ADIEZE 0|22
2AR ZHSH| oHZ

Serious Consequences

=H5H ADIEEOE QIBH MHX 2,
A FH(PE-Stm) 25 BYoE

MEE XS

laH|Z O =X

S|
7b. A7HlE
2) AOLEE Tto|= ol £

k2 (HA
ADIEES HHS| ALSBHO]
QALIO| X|0| g EH|

AOEES =E5Ho
M85t 2510

193




al
x

Ao A
7t AH
3) Sa|Ltat AntEE

32X
=

= AOIEE Jlo|=

. ADEE Tolze BA

40
35
30
25
23
20 20
15
10 187 20.6
5
0
2018 2019
]0tE

R
7t A7H B

4) ADLEE Tlo|E
- BOIE 27 9%
- ZOE 262t

- ARLHIR B3

= X
o] E 0|
2 0 MAFCHN FS7t MY (0 ¥ 2.5%p)
2Ho /& H[F0| 7HE =3 (oid 2 3.3%p)
HEE . CfAE ADEE Tjo|= Y2 £0|
37
27 28
23.6 - -
. 156 182
11.8 124
2020 2018 2019 2020 2018 2019 2020 2018 2019
Had 60CH Of &

A e
A | YRS, 20201 A0

(=

U 7HA 2Tk 2 M

E2 22|LIE73E1.7%) =S (F2, AHQ : 10~20%)
2HEI| 7HA 22 FEA AZn DS A Y
ZHE EHHE ws

136

2020

X xt

o 5

Lopez-Fernandez, Olatz, et al.
(2014)

Sanchez-Martinez,  Mercedes,
and Angel Otero. (2009)

Dashiff, Carol, et al. (2009)

Gassman-Pines, Anna, Elizabeth
Oltmans Ananat, and John Fitz-
Henley. (2020)

Y58, Ugg &g 2021)

,CoE, 0

Prevalence of problematic mobile phone
use in British adolescents

Factors associated with cell phone use in
adolescents in the community of Madrid

Poverty and adolescent mental health

COVOD-19 and parent-child psychological
well-being

2L} WE o] SRt Ao o]
A 4% 52}

AH Q! 13204 B
0f’d, Af2|H 1,
Ha *7I 7t=o| ZAH A o
22z

°°o}7=l

f, =X

o
oT

|AI

194




EEEEIETERS
7} AHl A
5) AELHM9R QIgt AX| 5=t
» AZLI92 GDP 512 (3%p)

= QZEAH| HEE Sl (7.41%)3F DX ZA (2 46U 2BHRI7| CIB2E B
(491 - %p) F8 3 21712l 54 Hln (5491 £ 1,0009)
0 . . 0
-200
5
-400
-10 -600
-800
15 -1,000
-1,200
-20
-1,400
-25 -1,600
X 422171 25t M {917 2ete| 7] MAH 282171 AZLE 97|
GDP HHE 3t2t = (%p) 26 123 -13.1 -39 37
0 7bAH] MEE 2 E (%p) 27 739 197 -32 741
—=—18 UAE (1,0008) 222 -316 1512 311 -457
(2 AT, IR M 0] S AR A0 OF FEF: F2HLTL, 2021) 9
ol 27
E?’HH%I xX =
S|
Lt A7+
- HAUWS TELHOZE 717 MHO| PSS ADLEE o|E (30| £ N
Ch A7 2N
- HAWO| ARLH9 B JP T MEIQ ADEE | ZTEQ| ATHS FHY
OR RY e AEE S Mo HaEe HA AT B0 7|05t nx} g
10

195




CoronaBoard

= EHH, CoronaBoard XIEE &89

Lt AcH 4t

ZAL O|A| 8
iy | 2N AR

57,925H

to] A2 LH199| 5 &7 80|

196

e 27,6879 (51.7%)
O] 25,847 (48.3%)

oy H 1504
HTHEA 174




<+
=l
O
foo

= =

[

5

KO
il

FIHA T8 Sh=

-
o
[ =

od

ELH9E

m

(4]

M7t 421 Hol Act.

20| Of ECt.

L

o opC ATy SHeE

Z40| of ECt.

i3

=
[=]

=1
i

[

=

o[

23t
AOREE O] 8AIZHE X7

aley]

bl

AOIEE Tto|E FE (47 Likert M)

b (10~227), I8 2 (23~307), DY (31~40H))
to] 2|0 A HLER| =t

(o]
=h,

b

)

2

=~
AO0EE 0|8 ME0f 7HEa M3HA CHE HO| UL,

AOEE 0|8 WE0f
20EE 0|8 ME0f

3
7.
8.

k!

i}

=

S

(1) 2= 77,

—

A A

|X‘1 ]
A

=l

T B2 SE A

Xl
i

9.

31

70

Bl

<

af, B

g0

<
B

160
o

<
£y

Kr

&l
Jor

7HA

A2l dHHN 22
IELH9 #

IH

ar

of e A

ZZLH9

ol

2

o

[=;

ok
oF

Lo
OH

14

197

A 22l




ZEXTE

S|

= Chig-square test
= Trend test

= Multiple logistic regression with weight, cluster, and strata

= Multinomial logistic regression with weight, cluster, and strata
(Subgroup analysis with interaction term)

= p < 0.05 was statistically significant.

= Statistical program: SAS, version 9.4 (SAS Institute Inc., Cary, NC)
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Figure 2. Results of subgroup analysis stratiﬁedlby smartphone dependency questions
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Background

* Health technology assessment matters in a changing policy environment

Health systems are struggling with increasing pharmaceutical expenditure due to
marketing authorization of very highly priced new drugs prescribed for a limited number

of patients

Cost containment and budget impact have been considered by government authorities
to balance the need for these drugs at the patient level against their cost at the societal

level

Scientific advance and regulatory evolution such as accelerated approvals have led to
early marketing authorization of new drugs with uncertainties about their safety and

effectiveness

Background

* Health technology assessment in South Korea seems to establish a system for

collecting opinions from various stakeholders and for making accountable decisions

1.

The HIRA operates an advisory committee and a subcommittee to ensure expertise in

decision making

Participation from various groups enables the PBC to collect comprehensive and

diverse opinions and to make accountable decisions

Furthermore, reading materials for the committee prepared by the HIRA and the

appraisal summary conducted by the PBC are publicly accessible
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Background

* Manufacturers and some academia have argued that the health technology
assessment in South Korea could be improved to make “more informed, transparent,
and politically legitimate decisions”

- Manufacturers have pointed out that complicated procedures and “excessively” low

reimbursed prices of new drugs are major problems when performing health technology

assessment

* Manufacturers have warned that low reimbursed prices would cause delayed and/or limited

access to new medicines

- The health technology assessment system in South Korea is at an early stage in terms of

stakeholder consultation and transparency of the decision-making process

Background

* This study began with diverging views when performing a health technology

assessment in South Korea

 We aimed

1. to provide manufacturer’s perceptions of the decision-making process for reimbursement

of a new drug

2. toformulate implications when performing a health technology assessment

* Implications of this study

- Findings of this study could provide implications for establishing more informed, transparent,

and politically legitimate decision-making processes

- Manufacturers are major stakeholders for health technology assessment. However, their

perceptions of health technology assessment have not been comprehensively analyzed yet
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Methods

* In 2019, we conducted a questionnaire survey and a semi-structured group
interview for domestic (n = 6) and foreign manufacturers (n=9)

- Note that the number of manufacturers that had introduced new medicines into the

South Korean market through heath technology assessments was limited
- A 5-point Likert scale (from -2 = ‘never relevant’ to 2 = ‘very relevant’) was used to rate each item

- This study was approved by the Institutional Review Board (IRB) of Ewha Woman's

University (IRB No. ewha-201904-0010-01)

Methods

* The survey questionnaire consisted of seven sections that were closely related to

issues when adopting new drugs
- The first section collected information regarding the criteria for reimbursement

decisions

* characteristics of drugs, target diseases, and their status in other countries
- The second section asked various stakeholders for their participation

* three groups: interest group, expert group, and government authorities

* their interests in and influence on reimbursement decisions

* the relevance of their participation in reimbursement decisions

- In the third section, we created several scenarios regarding clinical- and cost

effectiveness of a new drug and asked the appropriateness of the new drug for

reimbursement
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Methods

* The survey questionnaire consisted of seven sections that were closely related to

issues when adopting new drugs

The fourth section asked about the decision structure

* a HIRA (a decision body) and a PBC (an advisory board)

* ask about their expertise and conflicts of interest

- The fifth section collected information regarding transparency

- The sixth section asked about the regulation to address new issues regarding the

introduction of highly priced new drugs

- The seventh section asked about the stability, predictability, and consistency of

reimbursement decisions

Results

Relevance of criteria in making reimbursement decisions

Drug Safety

Efficacy in clinical trials

Clinical effectiveness in real world
Benefit-to-harm ratio
Consistency of evidence
Price/cost of treatment

Cost effectiveness

Budget impact

DINENS Disease severity

Health-related quality of life

Alternative treatment

Burden of disease

Patient population

Status Marketing approval in other countries
Reimbursement status in other countries
Price in other countries

in other countries

1 OO
1.17
.67
1.17
1.17
1.33
1.33
1.50
133
1.50
1.00
17
17
.67
.50

N=6 N=9

1.22
2.00
.78
.67
.89
.56
1.44
.67
1.89
1.67
1.11
1.11
.56
.56
44
.67

10
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Results

Interests and influence of various stakeholder in making reimbursement decisions
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Relevance for the participation of stakeholders in a decision body and an advisory board

Domestic

N=6

Foreign

N=9

Manufacturers
Consumer groups
Patient groups
Lay persons
Physicians
Toxicologist
Clinical Pharmacy
Statistics

Public Health
MFDS

HIRA

NHIS

MOH

Interest groups

Expert groups

Government

authority

Decision body

1.17
.67
17

-1.00

1.67

-.20

1.20
.80
.80
.00

1.17
.60

1.67

Advisory board

Decision body  Advisory board

1.60 .13 1.13
-.20 .50 13
.80 1.13 .88
-.80 -.12 -.37
1.80 1.50 1.71
.83 -.52 1.00
1.67 .50 1.50
1.33 .13 1.75
1.17 1.13 1.38
1.50 .38 1.00
1.40 2.00 .75
1.40 1.50 .00
1.00 2.00 .50

12
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Results

Opinions about reimbursement decisions with various scenarios

Scenario | Clinical effectiveness Cost effectiveness Domestic Foreign
Major improvement Positive 1.00 1.00
_ Neutral 1.00 1.00
Negative 23 1.00
_ Moderate improvement Positive 1.00 1.00
Neutral 83 89
Negative 17 A4
Minor improvement Positive 67 89
Neutral 17 33
- Negative 00 .00

Note) 1: reimbursement, 0: non-reimbursement
13

Results

Survey results on decision structure, transparency, regulation, and stability

N=6 N = 9

Decision HIRA has expertise in reimbursement decisions

SAEE HIRA is independence of conflicts of interest .67 22
The PBC has expertise in reimbursement decisions .83 -33

The PBC is independence of conflicts of interest .33 -.22

IS eEl=e 2 The authority notices the reimbursement decisions -.17 .00
The authority notices the underlying reasons for the reimbursement decisions -.67 -1.22

The authority explains the reimbursement decisions -33 -1.33

The authority explains the underlying reasons for the reimbursement decisions -.83 -1.44

Regulation The authority establishes a system to monitor budget impact 50 1.44
The authority effectively manages uncertainty in clinical effectiveness -67 1.11

The authority effectively manages uncertainty in budget impact -.33 1.22

Stability Laws and regulations on reimbursement systems are stable .67 1.00
Reimbursement decisions are predictable -.50 .00
Reimbursement decisions are consistent with previous decisions .33 =22

14
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Discussion

* Manufacturers’ perception of HTA

* Rooms for improvement

15

Discussion/Manufacturers’ perception of HTA

* Integrated/comprehensive health technology assessment plays an important role of
in reimbursement decision-making

- Besides efficacy and cost effectiveness, disease severity, budget impact, existence of alternative
treatment, and health-related quality of life were relevant criteria when making reimbursement
decisions

- Cost effectiveness was not one of the most important criteria for making reimbursement decisions

according to manufactures

16
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Discussion/Difference between foreign and domestic

* Foreign manufacturers were risk-takers when making reimbursement decisions

- presented positive reimbursement decisions on a new drug with minor improvements and neutral or negative

cost effectiveness

- rated a lower score to budget impact as a relevant criterion, implying that foreign manufactures were less

conscious of pharmaceutical expenditure
- perceived that uncertainties of clinical effectiveness and budget impact of new medicines had been positively
managed by the government authority
* The difference between foreign and domestic manufacturers seemed to be associated with
their product portfolios

- foreign manufacturers had more negative experiences such as denial of reimbursement and/or price cut during a

health technology assessment

- most of highly priced new drugs with uncertainties would be introduced by foreign manufacturers in the

foreseeable future

17

Discussion/Room for improvement

* The reimbursement decision process was a black box of policy making

- They argued that the appropriateness of a new drug for reimbursement would be pre-determined

during an internal review process before appraisal by the PBC

* This perception seemed to be partially associated with their negative opinions
about the role of the PBC in terms of expertise and conflicts of interest

- To address these issues, foreign manufacturers requested explanation for underlying reasons for the

reimbursement decision

18
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Discussion/Participation

* Manufacturers perceived reimbursement decisions as a social value judgment and
emphasized the participation of various stakeholders

- Gaps between regulations and perceptions of manufacturers when evaluating health technology

assessment are notewo rthy

* requested their active roles in the decision-making process, although current regulations
ensured that manufacturers could participate and voice their opinions during the

reimbursement process
* pointed out gaps in the appeal process

- manufacturers perceived that appeals would be accepted rarely in practice

19

Discussion/Involvement of the public

* |nvarious literature, participation of lay persons has been recommended

- However, manufacturers were against any roles of lay persons in the decision-making process for

reimbursement

* lay persons were not relevant members for informing decisions or making decisions due to

their lack of interest and expertise
- These opinions might partially reflect characteristics of the study topics investigated in this study
* required very specific knowledge about the drug and diseases

- Lay persons can participate in overall issues, including goals of reimbursement decisions and

priority setting among competing drugs, rather than a certain specific issue

* Furthermore, a deliberative process with informed citizens in health technology assessment

can improve the legitimacy of reimbursement decisions

20
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Limitations

* First, this study conducted surveys and interviews of domestic and foreign
manufacturers, while other groups such as members of academia, government

authorities, and patients were excluded.

» Second, findings of this study should be interpreted cautiously, given that
pharmaceutical governance might be a target for those who undermine the system

in pursuit of private interests in these countries.

* Third, this study included a limited number of survey samples.

- Further research with a larger sample size is needed to explore interesting topics raised
in this research and fully understand manufacturers’ perceptions of health technology

assessment.

21
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Impact of changes in housing tenure and affordability status on depressive
symptoms: evidence from a longitudinal study

Seung Hoon Kim
Resident, Dept. of Preventive Medicine

Yonsei University College of Medicine

Introduction

* Housing is one of the important social determinants of health.

* However, housing as a basic human right does not mean a basic shelter, but “appropriate housing”

» For example, living in a house in the presence of toxic chemicals and dampness has adverse
health effects.

> Both physical aspect of housing and the effects of housing tenure and affordability impact
mental health.

* The issues of housing tenure and affordability are inseparable.

» Homeownership may create a more housing stability in the long run, although buying a home
through excessive mortgage loans can lead to financial problems.

» Continuous rental expenditures put a burden on the household's income structure,
preventing individuals from saving enough to purchase a house.
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Introduction

* In Korea, many houses were destroyed during the Korean War, and for decades, housing shortages have
posed a significant challenge to the society in Korea.
» To solve this problem, since the late 1980s, new housing units have been supplied mainly as high-rise
apartments; this has quickly resolved housing shortages.
» However, despite the positive effects of large-scale housing supply, negative effects such as consistently
rising housing prices have also emerged.
» A short-term rapid rise in housing costs may be related to mental disorders, including depression.

» Despite the growing interest in the effects of housing related-factors on mental health in recent years, no
studies have observed the effects of changes in housing tenure and affordability on mental health, especially
depressive symptoms.

* Moreover, in Korea, a country with a strong eagerness for home ownership, changes in housing tenure and
affordability are one of the social determinants that can affect depressive symptoms.

* Therefore, this study aimed to evaluate whether changes in housing tenure status and affordability affect
depressive symptoms using longitudinal data.

Methods

Data and study population:

* Korea Welfare Panel Study (KoWePS)
» large-scale, annual, longitudinal panel survey conducted from wave 1 (2006) to wave 15 (2020)

* Samples extracted from wave 10 (2015) to wave 15 (2020)

* Limited to 21 years of age or older who could afford housing

* After excluding participants who were diagnosed with depression before the baseline study year,
those with missing values, 9,956 respondents were included in the final sample of the baseline
study year (wave 10 to wave 11).
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Methods

Measures:
Housing tenure and affordability status

* Housing tenure status was categorized as homeowners or tenants.

* Homeowners = “homeowners including those with or without a mortgage.”

* Tenants 2> @ “tenants with Jeon-se system, in which tenants pay a lump-sum housing
deposit,” @ “monthly tenants with a deposit,” and @”monthly tenants without a deposit.

”

* Change in housing tenure status was measured as change in housing tenure from the
previous year (Y-1) to the subsequent year (Y0) at each wave.

* We divided the participants into four groups:

> (1) persistent homeowners, (2) transition to tenants (homeowners to tenants), (3)
exiting tenants (tenants to homeowners), and @ persistent tenants.

Methods

Measures:
Housing tenure and affordability status

* Participants’ housing was classified as unaffordable when the household rent or mortgage payments
exceeded 30% of the gross household income

* Expanded definition by including other necessary household expenditures for sensitivity analyses
@ “housing affordability including utility bills”

» Unaffordable housing : household rent (or mortgage payments) + utility bills (administration costs
for the home and cost of water, electricity, and fuel) > 30% of the gross household income

@ “combined housing and transport affordability”

» Unaffordable housing : household rent or mortgage payments + utility bills + transportation costs >
45% of the gross household income

* Change in housing affordability was also measured by comparing the previous year (Y-1) to the
subsequent year (Y0) at each wave.
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Methods

Measures:
Depressive symptoms
* The primary outcome was depressive symptoms.

* Depressive symptoms were evaluated based on the 11-item version of the Center for
Epidemiologic Studies Depression Scale (CES-D 11) at each wave.

* The total sum score was multiplied by 20/11 to match the standard CES-D 20 score.

Methods

Measures:
Covariates

* Demographic variables
» sex, age, and region (metropolitan, urban, and rural)
* Socioeconomic variables

» marital status (married, divorced, separated, and never married), number of household members (1, 2,
and > 3), household income (quartile),highest level of education (middle school or under, high school,
and college and above),and employment status (permanent, temporary, daily hired, or unemployed)

* Health-related factors

» smoking status (non-smoker and current smoker), alcohol consumption (yes or no), perceived health
status (healthy, average, or unhealthy), and chronic diseases (yes and no)

* Housing variables

» property value of the residence (the property value of the house for an owner and security deposit for
a tenant), other residential real estate (own a second property or not), and housing type (private
multi-family house, detached dwelling, public multi-family house, or others, including tabernacle)
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Methods

Statistical anayses:

* T-tests, analysis of variance (ANOVA), and univariate linear regression

* For estimating the association between changes in housing tenure and affordability and
depressive symptoms, we used the generalized estimating equation (GEE) model.

* We assessed whether the CES-D 11 scores changed after housing tenure or affordability
transitioned over each consecutive year with a lag function.

* Two sensitivity analyses were performed to evaluate the effect of changes in housing affordability,
including utility cost and combined housing and transport affordability, on depressive symptoms.

* The interactions of changes in housing tenure and affordability were also analyzed after adjusting
for all potential confounders.

* Finally, stratified analyses by age group e performed after adjusting for all covariates.

esults

Table 1. General characteristics of study subjects (2015-2016 baseline year) Table 1. Continued
CES-D 11 3 CES-D 11 P
N Yo Means + SD value N %o Means + SD value
Changes of housing tenure status <001 Employment type <001
Persistent (F —1 ) 6,907 69.4 3.09 x 433 Permanent employee 3582 36.0 2.24 + 3.52
Transition to tenants (Homeowners — Tenants) 139 14 2.82 + 432 Temporary employee 1242 125 257 + 3.98
Exiting tenants (Tenants — Homeowners) 226 23 223 £ 3.82 Daily hired employee 628 63 331 + 4.10
Persistent tenants (Tenants — Tenants) 2,684 27.0 3.93 + 521 Nonemployee 4504 452 433 + 529
Changes of housing affordability" <001 Alcohol consumption <001
Consistent affordable status (Affordable — Affordable) 9668 O7.1 3.26 £ 456 Yes 4620 464 256 39
Transition to unaffordable status (A ffordable — Unaffordable) 135 14 3.62 + 474 No 5336 536 393 + 503
Exiting the unaffordable status (Unaffordable — Affordable) 110 L1 3.66 £ sls Smoking status <001
Persistent unaffordane status (Unaffordanle — Unaffordable) 43 04 8.35 + 689 Current smoker L6 64 303 + ass
Se "Ma N 4399 5 Sl . 0 <001 Non:smokcr 8324 83.6 335 + 4.60
Female 5617 56.1 3.83 + 4.92 Perceived health status <.001
Age ool Healthy 5766 579 1.9 + 329
Mean, SD 9,145 1000 5638 + 17.29 Average 2343 25 391 * 445
Region 0.001 Unhealthy 1847 186 660 + 617
Metropolitan 4367 439 328 + 4m Chronic diseases <001
Urban 5313 534 334 £ 449 No 438 441 212 + 35
Rural 276 28 2.70 E 4.42 Yes 5570 55.9 422 E 5.08
Marital status <001 Property value of the residence <001
Married 6,720 615 273 o Am Mean (100 million Korean won), SD 095 1000 156 + 194
Divorced, widowed or seperated 1959 197 551 + 562 Other residential real estate o001
Never married 1277 128 284 + 453 Ve Lo62 07 2 . s
Number of household members <001 ! - : * -
A 1341 B so . ssl No 8804 893 341 + 468
2 3044 326 3.65 + 469 Housing type <oo1
>3 5371 539 243 +ass Multi-family house(private) 5260 528 251 £ 395
Family income level <001 Detached dwelling 4073 409 400 + 488
High 2483 249 185 £ 313 Multi-family house(public) 585 59 532 £ 616
Upper middle 2484 249 23 £ 37 Others(inciuding tabernacle) 04 471 + 4w
Lower middle 2485 250 336 + 441 Towl 99%6  1000 3.2 T 45
Low 2504 %2 5.57 * s S CES-DTT, Center 1or STdICS DEpression scalk: sD; standard aeviation T
Highest level of education <001 - i X
Middle school or under 409 408 467 + s6 * affordable(rent/mortgage < 30% of houschold income), unaffordable(rent/mortgage > 30% of houschold income)
High school 2845 286 265 £ 412
College and above 3052 307 207 + 364
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Table 2. Results of the

equation analysis of factors i with i ! Table 2. Continued

. CES-D 11 . CES-D 11
Variables B SE P -value Variables [ SE P -value

Changes of housing tenure status Employment type

Persistent (* -t Ref. Permanent employee Ref.

Transition to tenants (Homeowners — Tenants) 0.326 0.146 0.027 Temporary employee 0.007 0.065 0911

Exmr.lg tenants (Tenants — Homeowners) 0.109 0.120 0.359 Daily hired employee 0.198 0.097 0.040

Persistent temnfs (Tenants 4" tl"e?ams) 0.542 0.072 <.001 Nonemployee 0.496 0.063 <001
Clmns:e:s of housing affordability Alcohol consumption

Consistent affordable status (Affordable — Affordable) Ref.

Transition to unaffordable status 0.562 0.170 <001 ﬁ‘: '&gig 0.049 0323

(Affordable — Unaffordable) ) ) : . .

Exiting the status (U — Affordable) 0.038 0.149 0.799 Smoking status

Persistent status (U — Una 1.031 0.491 0.035 Current smoker 0673 0.076 <001
Sex Non-smoker Ref.

Male Ref. Perceived health status

Female 0.694 0.067 <001 Healthy Ref.
Age Average 0.572 0.052 <.001

per Lyear older 0.023 0.003 <001 Unhealthy 2435 0.079 <001
Region Chronic diseases

Metropolitan Ref. No Ref.

Urban -0.005 0.057 0.931 Yes 0.276 0.048 <.001

Rural -0.431 0.149 0.004 Property value of the residence
Marital status per 100,000,000won (Korean won) higher -0.036 0.013 0.008

Married Ref. Other residential real estate

Divorced, widowed or seperated 0.923 0.108 <001 Yes Ref.

Never married 1.020 0.107 <001 No 0.266 0.061 <001
Number of household members Housing type

1 Ref. Multi-family house(private) Ref.

2 -0.349 0.120 0.004 Detached dwelling 0.143 0.062 0.021

>3 -0.080 0.122 0.514 Multi-family house(public) 0.549 0.151 <.001
Family income level Others(including tabernacle) 0.597 0.347 0.085

High Ref. : ge < 30% of income), >30% of| income)

Upper middle 0.112 0.051 0.029

Lower middle 0.352 0.064 <.001

Low 1.220 0.088 <.001
Highest level of education

Middle school or under 0.083 0.101 0.411

High school 0.044 0.071 0.536

College and above Ref,

esults

Table 3. Sensitivity analyses of impact of changes in housing affordability measured by various
methods on depressive symp

CES-D 11
B S.E p-value

Sensitivity analysis 1: Housing affordability, defined as inclusive utility bills (administration costs for home
and cost of water, electricity, and fuel) in the household rent or mortgage payments *

Variables

Changes of housing tenure status

Persistent homeowners (Homeowners — Homeowners) Ref.
Transition to tenants (Homeowners — Tenants) 0.318 0.147 0.031
Exiting tenants (Tenants — Homeowners) 0.076 0.120 0.527
Persistent tenants (Tenants — Tenants) 0.525 0.072 <.0001
Changes of housing affordability
Consistent affordable status (Affordable — Affordable) Ref.
Transition to unaffordable status (Affordable — Unaffordable) 0.350 0.108 0.001
Exiting the unaffordable status (Unaffordable — Affordable) -0.043 0.097 0.663
Persistent unaffordable status (Unaffordable — Unaffordable) 0.979 0.250 <.0001

Sensitivity analysis 2: Housing affordability, defined as combined housing and transport affordability

Changes of housing tenure status

Persistent homeowners (Homeowners — Homeowners) Ref.
Transition to tenants (Homeowners — Tenants) 0.335 0.147 0.023
Exiting tenants (Tenants — Homeowners) 0.105 0.120 0.384
Persistent tenants (Tenants — Tenants) 0.545 0.072 <.0001
Changes of housing affordability
Consistent affordable status (Affordable — Affordable) Ref.
Transition to unaffordable status (Affordable — Unaffordable) -0.003 0.083 0.802
Exiting the unaffordable status (Unaffordable — Affordable) -0.077 0.077 0.313
Persistent unaffordable status (Unaffordable — Unaffordable) 0.537 0.254 0.035

abbreviations: CES-D 11, Center for Epidemiologic Studies Depression Scale; Ref, reference value; S.E.,
standard error of the mean.

Adjusted for all covariates.

* "Unaffordable housing": the sum of household rent (or mortgage payments) and utility bills exceeds 30%
of the gross household income.

b "Unaffordable housing": the sum of household rent (or mortgage payments), utility bills, and transportation
costs exceeds 45% of the gross household income.
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Table 4. Results of generalized estimating equation for interaction between changes of housing tenure status and affordability

Variables CESD-11
Changes of housing tenure status Changes of housing affordability” B S.E P-value

Affordable — Affordable Ref.

Affordable — Unaffordable 0.721 0.192 <.001
Home owners — Home owners
Unaffordable — Affordable 0.118 0.160 0.463
Unaffordanle — Unaffordable 0.784 0.584 0.179
Affordable — Affordable 0.300 0.150 0.036
Affordable — Unaffordable 1.487 0.743 0.045
Home owners — Tenants
Unaffordable — Affordable 0.003 1.223 0.998
Unaffordanle — Unaffordable -0.438 0.462 0.344
Affordable — Affordable 0.162 0.123 0.189
Affordable — Unaffordable -0.808 0.577 0.161
Tenants — H S
enants 7 Home owners Unaffordable — Affordable -0.807 0.375 0.031
Unaffordanle — Unaffordable 1.762 1.858 0.343
Affordable — Affordable 0.545 0.073 <.001
Affordable — Unaffordable 0.893 0.376 0.018
Tenants —> Tenants

Unaffordable — Affordable 0.589 0.326 0.071
Unaffordanle — Unaffordable 1.828 0.652 0.008

“ affordable(rent/mortgage < 30% of household income), unaffordable(rent/mortgage > 30% of household income)

The effects of interactions between change in housing tenure and affordability on depressive symptoms were analysed after adjustment for demographic,
socioeconomic, health-related factors, and housing-related factors as potential confounders.

21-

Homeowners= 35

esults

years

Affordable - Affordable

Unaffordable or Affordable -> Unaffordable

Tenants

Unaffordable - Affordable
Affordable - Affordable

Unaffordable or Affordable -> Unaffordable

Tenants >
Homeowners

Unaffordable - Affordable
Affordable -> Affordable

Unaffordable or Affordable - Unaffordable

CES-D 11

Terfants -
Tanants

Unaffordable - Affordable

yedrs

Affordable - Affordable

Unaffordable or Affordable - Unaffordable

Homeowners- 5¢
Tenants

Unaffordable > Affordable
Affordable - Affordable

Unaffordable or Affordable - Unaffordable

Tenants >
Homeowners

Unaffordable > Affordable
Affordable - Affordable

Unaffordable or Affordable -> Unaffordable

Tenants
Tenants

Unaffordable > Affordable

LS |
= 0.435 T . Affordable - Affordable ™ 0.264
I 0.02a £ § Unaffordable or Affordable > Unatfordable — 1210
. 0545 | H - Unaffordable - Affordable 3350 EE——
-0.249 W Py T Affordable - Affordable W 0200
= 0350 £ 2 unaffordable or Affordable > Unaffordable B 0186
-0.452 mm = § Unaffordable -» Affordable m— 0.506
1 0110 “. Affordable - Affordable m— 0823 **
0026 g §  Unaffordabloor Affordable > Unaffordabla — 2172 %
240 m— | er Unaffordable - Affordable — 1351
-
bl 3
H 0176 . Affordable > Affordable 0726
m— 1019 % £ Unaffordable or Affordable - Unaffordable E—2.120 *
. 0.585 E . Unaffordable -> Affordable 0.000
1 0.060 Affordable > Affordab 80160
T
., Comm £ 2 unaffordable or Affordable -» Unaffordable  4.972"
H
-1.830 — = Unaffordable > Affordable -0.528 W
W 0187 o Affordable - Affordable m— 0.507 **
W 0207 é E Unaffordable or Affordable = Unaffordable — 1505
g5
- 0586 [ Unaffordable > Affordable — 0843
-6 5 4 3 -2 1 o 1 2 3

Figure 1. Stratified analysis of the changes in housing tenure and affordability with respect to depressive symptoms by age group. Adjusted for all covariates. *p<0.05; **
p<0.01. CES-D 11: Center for Epidemiologic Studies Depression Scale
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Discussion

* The relationship between housing tenure and affordability and mental health has been
reported in several studies, and tenants appeared to be more vulnerable than homeowners to
the mental health effects of unaffordable housing.

* Our results showed that individuals who became tenants or who were persistent tenants
demonstrated significantly more severe depressive symptoms.

* Individuals with new or consistent housing unaffordability also showed increased depressive
symptoms.

* Furthermore, considering the interactive effects of changes in housing tenure and affordability
on depressive symptoms, only among individuals whose housing tenure status changed from
tenants to homeowners, those who exited unaffordable housing status showed a significant
decrease in depressive symptoms.

Discussion

* Among persistent tenants, individuals who exited housing unaffordability status did not show
a significant association with an increase in the depression score.

* Moreover, a significant decrease in depressive symptoms was observed only in the case of
new homeowners who exited the housing unaffordable status.

- These results imply that there is a limit to determining depressive symptoms based on home
ownership alone.

* A previous study reported that owning a home does not reduce depressive symptoms.

- Our results suggest that being a homeowner alone does not alleviate depressive symptoms,
although when housing affordability improves simultaneously, depressive symptoms can be
alleviated.
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Discussion

Another notable finding in this study is the effect of changes in housing tenure and
affordability on depressive symptoms when stratified by age.

At the age of <35 years, individuals who were persistent tenants, but exited unaffordable
housing, had fewer depressive symptoms.

> It can be speculated that in youth, affordability, rather than housing tenure, has a positive
effect on mental health.

However, individuals aged 251 years who were persistent tenants had higher CES-D 11 scores
than individuals who were consistent homeowners, which may be come from anxiety over
their failure to own homes despite their continued economic stability.

Discussion

The CES-D 11 score tended to decrease in individuals >65 years who became homeowners
even if their housing became unaffordable, whereas in the age group just before retirement,
the CES-D 11 score decreased if their housing became affordable even if they became tenants.

» These results indicate that their emotional reaction to the financial burden of housing
expenditure was attributable to their age rather than other factors .

Moreover, in the group of elderly individuals after retirement, tenants were likely to be
constantly stressed by concerns regarding sudden eviction notices or rent increases, while
homeowners' expectations for strong security of tenure may be reflected.

- These results suggest that housing welfare policies for improving mental health need to

consider both housing tenure and affordability, as well as be sophisticated considering the age
before and after retirement and household composition.
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Discussion

* Limitations

First, we could not confirm the exact causal relationship between changes in housing tenure and
affordability and depressive symptoms.

Second, residual confounding factors may exist because all housing-related factors, especially the
reason for the move, different domains of housing insecurity, including unstable neighborhoods
(neighborhood-level deprivation or crime), and participants’ sense of belonging to community have
not been identified because the KoWePS did not assess that information.

Third, the sample size of the unaffordable group for each wave was too small to distinguish between
a consistently affordable group and a transition to unaffordable group when stratified analyses were
performed.

Fourth, the findings may not be representative of the impact of changes in housing tenure and
affordability on depressive symptoms in all populations in Korea, as individuals with missing data
variables in covariates were excluded from the study sample.

Finally, there may be limitations in applying our results to all countries, as each country may have its
own specific housing situation and policy

Conclusion

* This study evaluated that being a tenant and attaining an unaffordable housing status, regardless
of whether it is persistent or emerging, increased the risk of depressive symptoms.

* On the other hand, exiting an unaffordable housing status while becoming a homeowner affected
the reduction of depressive symptoms.

* Furthermore, our study observed that the magnitude of the influence of housing tenure and
affordability on depressive symptoms varies with age.

* Housing acts as a determinant of mental health, but the degree of its influence differs according
to age; therefore, it should not be overlooked in future research and policy making.
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» B9 HIO| M EHMSE A K| (out-of-hospital cardiac arrest, OHCA)= M M7 =2 23S EAHEN| O
o, o|sheH
o= 275t S8AMEEX|(sudden cardiac arrest, SCA)= =8 Afolo =2 XIZ|&E 1D S

Ol DEBtE OISt MTHX| LME S7h MY (20061 19,4808 0f A 2018 30,539%).

Stmo| MEEZ AHEM 2010H 3.4%, 20123 4.7%, 20141 5.3%, 2016H 8.7%=2 S7t=

UAX|EE O] 20% L2 25.2%0f H|8H X3 H= HEY.
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W

H 1 HIEH
[as oo o6 Joos |0 206208

ZESN| 2z 1,347 1,429 1,440 4,216
47| 5776 5,886 6,316 17,978
A 1,990 2,009 2,262 6,261
A= 2,174 2,096 2,130 6,400
RIES 705 677 637 2,019
o2 1,296 1,364 1,395 4,055
o= 735 802 812 2,349
HAb 1,873 1,886 1,828 5,567
Ne 4,900 4,612 4,816 14,328
NE 53 40 22 115
S 4 573 519 592 1,684
oI 1,556 1,510 1,558 4,624
My 1,570 1,481 1,477 4,528
M 1,420 1,378 1,311 4,109
SES 634 627 662 1,923
s 1,491 1,375 1,609 4,475
=2 1,189 1,292 1312 3,793

S e i,

Survival discharge

Survival discharge

Survival discharge

n % p n % p n % p

e = 2,013 10.81% 0.000 2,444 13.19% 0.000 2,763 14.33% 0.000
o 826 7.75% 973 9.33% 1087 9.98%

ol 0-14 53 11.55% 0.000 79 17.44% 0.000 61 13.99% 0.000
15-29 135 11.37% 159 15.42% 165 15.43%
30-64 1,608 14.41% 1,859 17.04% 0.000 2,084 19.37% 0.000
>=65 1,043 6.30% 1,320 7.97% 1546 8.63%

Place == 785 13.82% 0.000 910 16.23% 0.000 975 15.85% 0.000
H22 1,568 7.99% 1,851 9.73% 1,975 10.47%

=4 =4 = 1,869 16.17% 0.000 2,501 18.57% 0.000 2,808 12.33% 0.000
SAZ XS 669 5.21% 710 5.71% 894 6.67%
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3. &M

H 3 e W o MEADe By

2014 2016 2018

Survival discharge Survival discharge Survival discharge
n % p n % p n % p
LHLO| CRPAIA| 663 17.86% 0.000 862 19.33% 0.000 1,164 18.13% 0.000
CPR
CPR 485  15.46% 112 6.68% 218 9.49%
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THANK YOU!
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UNIVERSITY

Association between new-onset Parkinson's disease and suicide risk in South Korea
: A nationwide cohort study

Sung Hoon Jeong,
Dept. of public health, Yonsei University Graduate school

UNIVERSITY

INTRODUCTION

* Suicide, defined as the act of deliberately killing oneself, is considered a major public health problem in many countries.
- The World Health Organization (WHO) reported that approximately 804,000 people died by suicide in 2012, and by 2020 that number is
expected to reach 1.5 million.

* Older people in particular are at a higher risk of suicide worldwide than other age groups, and the number of suicides is
expected to increase over the next few decades as the population ages rapidly. Therefore, it is important to target the

elderly to reduce the burden of suicide.

* Parkinson's disease (PD) is the second most common neurodegenerative disease after Alzheimer's disease among people
over the age of 60, and its prevalence increases with age. In addition to motor symptoms, psychiatric symptoms such as

depression and anxiety are common during the course of Parkinson's disease
- About 40-50% of people with PD are affected by depression and 30-40% are affected by anxiety disorders such as generalized anxiety, social
phobia and panic attacks.

+ In addition to the long-established link between psychiatric disorders and suicide, the physical limitations caused by PD
and the increased risk of suicide in the elderly require attention to the suicidal potential of people with PD.
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UNIVERSITY

INTRODUCTION

» Several studies have investigated the association between PD and suicide, but have not provided consistent results.

» Several studies have found a higher suicide rate in people with Parkinson's disease, whereas several other studies have

found the opposite.
- One study also reported that PD patients had a lower suicide risk than the general population

* Given the increasing suicide rate among the elderly, studies using a large representative population-based PD sample are
needed to arrive at reliable estimates of suicide rates.

* Therefore, in this study, the suicide incidence rate (IR) of PD patients, which had not been investigated before, was
evaluated based on the national cohort. In addition, the purpose of this study was to analyze the in the hazard ratio (HR) of
suicide over time after the onset of PD compared to the control group through propensity score matching.

UNIVERSITY

Methods

Study Sample

» This study, patients with Parkinson's disease and the corresponding control group were selected using data from the National
Health Insurance Service Senior Cohort (NHIS-Senior) in Korea from 2002 to 2013.

Incident PD cohort

» To be enrolled, subjects must fit the operational definition of a new-onset PD. First admission to an acute care hospital or two or
more outpatient visits with a primary or the first secondary diagnostic code of PD (International Statistical Classification of
Diseases and Related Health Problems, 10th Revision [ICD-10] G20).

* To select newly-onset PD cases, patients with a medical claim for PD between 2002 and 2003 (a 2-year washout period) were
excluded as they were considered to have had a previous diagnosis of PD.

* PD onset date was defined as the first hospitalization or second outpatient visit, whichever occurred first.

» Consequently, starting January 1, 2004, patients with new-onset PD were enrolled and followed up in the event PD cohort on the
index date (time zero).
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Methods

Identification of Suicide Cases

» Suicide has been identified as a series of deaths classified as "intentional self-harm" (ICD-10 codes X60-X84).
- The time of the event was defined as the date of death by suicide.

Risk set matching on propensity score

» Although the NHIS-Senior was constructed retrospectively, the design of this study was designed to mimic a prospective study

* Hazard components (propensity scores) were estimated using Cox's proportional hazards model with a baseline of 1 January 2004
and PD as an event. All variables included in Table 1 are independent variables and were collected from 2 years before baseline
(2002 to 2003).

» To mimic a prospective study, we matched patients at risk for PD by age and sex on the calendar date (time zero) when the first
PD patient was identified

* 1:1 matching on propensity scores was sequentially performed for each risk set using the nearest neighbor matching algorithm
with a maximum caliber of 0.1.

UNIVERSITY

Methods

Statistical analysis

» To assess the covariate balance between matched groups, baseline characteristics were compared to standardized differences
where differences less than 0.1 (10%) were generally considered negligible.

* The incidence of suicide was obtained using the Kaplan-Meier survival curve and log-rank test was used to compare the Kaplan-
Meier curves of matched cohorts.

* The IR of suicides (and 95% CI) was calculated based on a generalized linear model of the Poisson distribution and expressed as
the number of suicides per 100,000 person-years.

» Effect sizes were expressed in hazard ratio(HR) using a Cox’s proportional hazards model with a robust variance estimator that
accounts for clustering within matched pairs.
- in addition to the overall period, several periods (180, 365, and 730 days) were analyzed as follow-up periods in the survival analysis.

* In addition, Sub-group analyses within categorized age groups (60-69, and 70 years or more), sex, and region(metropolitan, city,
rural) were performed.

» Differences were considered statistically significant with a p-value <0.05. All data analyses were performed using SAS 9.4

software (SAS Institute Inc., Cary, NC, USA).
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DISCUSSION

*  The main results of this study are as follows.
- First, the suicide rates of elderly PD patients were 206.7/100,000 person-years within the entire follow-up period of this study, 353.9/100,000

person-years within 180 days, and 277/100,000 person-years within 1 year.

- Second, elderly PD patients were 2.19 times more likely to die from suicide within the entire follow-up period of this study, 2.64 times more

likely to die from suicide within 180 days, and 2.43 times more likely to die from suicide within 1 year.

*  Moreover, in the PD cohort, we found that the risk of suicide was constant and persistent over time.

- No specific high- or low-risk periods have been identified.

» The association between PD and suicide can be explained through several mechanisms.
- First, being diagnosed with PD may constitute acute life events that are prominent risk factors for suicide.
- Second, depression, the most prominent risk factor for suicide, is a common non-motor symptom in PD.
- Third, functional decline, a common characteristic of PD, has been suggested as an important contributing factor to suicide in the elderly.

- Finally, the suicide risk of PD may appear with treatment.

NIVERSITY

DISCUSSION

» In our study, it was also found that female, younger people, city resident, or PD patients taking antidepressant medications were
significantly effected by suicide.
- In female PD patients, this may be because motor disorders and depression, which are highly correlated with suicide, are commonly observed.
- The influence on suicide in younger PD patients is probably because motor fluctuations occur more frequently in younger PD patients.
- In the case of city residents, there are many older people living in high-rise buildings, and this environment makes suicide easily accessible.

- Several studies have demonstrated that depression in elderly PD patients is strongly associated with suicide.
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Discussion

Strengths

» First, we were able to conduct a well-represented study using nationwide insurance claim data.

* Second, the patients enrolled in this study were tracked using insurance claim data due to the nature of the study, there was no
tracking loss except for rare immigration or detention.

» Third, unlike previous studies, this study focused on suicide IR of elderly PD patients and presented suicide HR over time after
PD diagnosis.

limitation

 First, an accurate diagnosis of PD based on use of insurance claim data may not be accurate.

» Second, since this is a study related to suicide in PD patients, there is a possibility that confounding variables may affect
Parkinson's and suicide variables.

* Third, due to lack of information, some important variables, such as the severity of PD, were not included in the model for

calculating the propensity score.

Conclusion

*  Our study found an approximately 2 times increased risk of suicide in patients with new onset PD, particularly regardless of the

duration after diagnosis.

» Patients diagnosed with PD are accompanied by psychological distress such as depression as well as physical signs such as

decreased motor performance.

* Incorporating mental health care into primary care and PD specialty care, along with social and environmental interventions,

may help reduce the risk of suicide in people with PD.
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INTRODUCGTION

RESULTS

= Material hardship (MH) was developed to capture the multidimensional aspect of financial
challenges people encounter daily by Sen and Townsend.

= The World Health Organization stated that “No group is immune to mental disorders, but the risk is
higher among the poor, homeless, the unemployed, persons with low education”.

= The aim of our study was to identify the effect of transition of experiencing MH over two

consecutive years on depression repeatedly using a panel data after adjusting demographic,
socioeconomic, and health related factors.

MATERIALS AND METHOD

= Data and study population: the Korea Welfare Panel Study wave 3 (2008) to wave 12 (2017)

v Exclusion criteria: Under 19 years old or did not respond to the MH questions in the prior years.

¥ Final study population : 16,613 individuals (the initial first subsequent year 2009 data)
— 3,866 individuals (the final first subsequent year 2009 data)

= Qutcome variables: Depression status measured by CESD-11
- Consisted of 11 questions and the total score was calculated by adding
the scores for all the items and multiplying these values by 20/11
- Higher scores indicated greater distress.

Material Hardship
(13 questions: whether their household was affected by MH in the prior year)

Dimensions Questions

Food hardship Ran out of food and could not afford to buy more

= Main key variable:

Could not afford balanced meals
Adults in the household skipped meals or did not have enough to eat
Ate less than needed because could not afford to buy enough food
Were hungry but did not eat because could not afford to buy food to eat
Paying utilization bills hardship ~ Had electricity, telephone, or water disconnected because of unpaid bills
Unable to pay the utility bills before a due date
Housing hardship Unable to pay rent for over two months or had to move out because of unpaid rent or inability to pay rent
Unable to use the home heating system properly during the winter
Medical care hardship Me or other family members needed to see a doctor but could not afford to go
Unable to pay the national health insurance premium and lost eligibility for national health insurance
Financial hardship Had problems with credit,

Education hardship Unable to pay the children’s public education tuitions. All items were binary variables

(1) “No—No” for not having experienced MH for the whole study period

(2) “No—Yes” for not having experienced MH in the prior year but having experienced MH in the following year
(3) “Yes—No” for having experienced MH in the prior year not having experienced MH in the following year
(4) “Yes— Yes” for having experienced MH in both the prior year and following years of the study

= Covariates: Demographic(gender, age, and region), socioeconomic(education level, marital status,
income level, and the National Basic Livelihood Guarantee System [NBLGS] beneficiary status) and
health-related factors(smoking and alcohol intake status, disability status, depression status in prior
year, and presence of chronic disease) were included.

= Statistical analysis: An ANOVA and the generalized estimating equation (GEE) model were
performed using the GENMOD procedure in SAS version 9.4 and considered statically significant if
the p-value was less than 0.05.

RESULTS

Table 1. Particip ' general characteristics at the first change time point (2008—2009)

CESD-11
Variables Male Pvalue Female Pvalue
N % MEANS  + SD N % MEANS  + SD
TOTAL 3,568 100 8.02 + 9.06 298 100 1577 + 12.57
Change in material hardship (2008—2009)
No — No 2,539 712 6.79 + 8.05 <0001 142 477 1414 + 1229 0.3803
No — Yes 243 6.8 1086 + 1032 20 6.7 1918 + 1429
Yes — No 403 113 9.56 + 996 50 168 1527 o+ 1212
Yes — Yes 383 107 1277+ 11.08 86 289 1795 + 12.63
Prior year depression status (2008)
No 2,924 82.0 6.31 + 734 <0001 164 550 10.51 + 10.47 <.0001
Yes 644 180 1579 + 11.67 134 450 2220 + 1196
Table 2. Generalized estimating eq (GEE) analysis of factors d with CESD-11
CESD-11
Variables Male Female
] S.E P value B S.E P value
Change in material hardship
No — No Ref. Ref.
No — Yes 228 0.20 <.0001 3.41 0.26 <.0001
Yes — No 0.45 0.16 0.0045 0.84 0.21 <.0001
Yes — Yes 2.82 0.24 <.0001 3.98 0.30 <.0001
Prior year depression status
No Ref. Ref.
Yes 3.14 0.19 <.0001 293 0.18 <.0001

*All covariates were adjusted.

Table 4. GEE lysi

of each material hardship di

CESD-11
Material hardship dimensions No — No No — Yes Yes — No Yes — Yes
1] ] S.E_Pvalue B S.E Pyvalue ] S.E__ P value
Male
Food hardship Ref. 246 026 <0001 0.67 021 0.0016 329 043 <0001
Housing hardship Ref. 2.02 0.57 0.0004 0.13 045 0.7678 1.54 0.75 0.0408
Paying utilization bills hardship Ref. 1.02 036 0.0047 0.37 025 0.1380 1.53 0.58 0.0083
Financial hardship Ref. 0.68 035 0.0478 -0.10 0.28 0.7258 0.87 032  0.0065
Education hardship Ref. 0.01 0.72 09859 135 0.78 0.0817 0.52 1.61 0.7468
Medical care hardship Ref. 1.54 048 0.0012 0.28 0.38 04718 -044 0.84 0.6005
Female
Food hardship Ref. 3.70 031 <0001 1.08 0.27 <0001 4.05 044 <0001
Housing hardship Ref. 336 0.68 <0001 042 0.60 04873 330 1.15 0.0040
Paying utilization bills hardship Ref. 0.90 0.47 0.0570 -0.19 039 0.6189 1.10 0.76 0.1510
Financial hardship Ref. 1.09 0.51 0.0319 025 036 0.4831 0.90 045 0.0430
Education hardship Ref. 049 1.08 0.6481 -1.150.96 02311 -1.58 1.87 0.3978
Medical care hardship Ref. 2.66 0.64 <0001 0.12 052 0.8239 3.63 146 0.0133

*All covariates were adjusted.

= The main finding of the present study suggests that changes in experiencing MH and constantly
experiencing MH are related to an increased risk of depression. Furthermore, food hardship,
one of the dimensions of MH, was found strongly associated with depression, more than any other
components, while education hardship was not statistically associated with depression.

Ross and Huber pointed out that this result suggests that continuous daily struggles to meet basic
needs with limited financial resources may result in feelings of frustration, exhaustion, hopelessness,
and even depression.

The lack of significant association between depression scores and education hardship and problems
with paying utilization bills could be explained by...

v' The sample size for those dimensions may have been too small

v Especially for education hardship, the freedom of the financial burden associated with public
tuitions could have been a contributing factor.
In Korea, tuitions for public elementary and middle schools are fully supported by the state.

= One interesting result was that participants who experienced MH in the prior year and no longer
experienced MH in the following year still showed higher depression scores than those who had
never experienced MH.

v' Explanation 1. Stigma
- Mickelson suggested that internalized stigma (individual’s personal negative feelings about their poverty) and
experienced stigma (individual’s perception of being treated as stigmatized by behaviors and feelings of others)
are related to depression as mediators.
- Internalized stigma and depression were partially mediated by self-esteem and fear of rejection, while
experienced stigma was related to depression through fear of rejection only.
- Our results might reflect the process of suffering those stigmas and recovering from them.

v' Explanation 2. Uncertainty about one’s future
- The persistent uncertainty about the future might develop a persistent cerebral energy crisis, contributing to
systemic and brain malfunction.
- When people feel uncertain, they anticipate that outcomes will turn out to be unexpected and have a sense
of inability to avoid the surprise, and all their cognitive systems strive to reduce it by using cerebral energy.
- Moreover, the “selfish brain” demands extra energy from the body in times of uncertainty.

= Limitations:
- Not using objective measurement tools for material hardship, such as Townsend index

- Somewhat limited to generalize them to the general population, particularly high income
households, because the KoWePS data largely represent low income households

- Some unobserved confounding factors although we used several control
= Strengths :

- A nationwide survey with randomly sampled longitudinal data from an 11-year follow up which
largely represents the South Korean low-income population

- Using MH to better incorporate the financial struggles that low-income households face

CONCLUSION

= We found that people who had experienced MH at least once had a higher risk for depression.
Especially, people who kept experiencing MH were at the highest risk of depression. It was found
that food hardship was strongly associated with depression.

= Based on this study, we should consider guaranteeing food security for the low-income population in
order to reduce the incidence of depression.

= In addition, to identify the population at high risk of depression and people encountering financial
struggles, the community and policy makers should consider MH in their approach.

This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry Development Institute (KHIDI),

funded by the Ministry of Health & Welfare.. Pe»ublic of Korea (grant number: HI20C1130).



Factors affecting the in-hospital death of the non-intentional self-harm elderly group

and the intentional self-harm elderly group
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MATERIALS AND METFODS

Adolescence is a stage of life when crucial changes happen, including physical, emotional and
behavioral development. Due to this chaotic adjustment teenagers have to go through, mental problem of
adolescent that may lead to suicide has been one of the social issues in many countries.

The World Health Organization estimates that 62,000 adolescents died in 2016, as a result of self-harm,
which is the third leading cause of death among those aged 15 to 19 years.

Based on the Organisation for Economic Cooperation and Development(OECD) report, many countries
including Canada, Finland, Switzerland decreased, while Korea showed big growth in suicide rate during
the 1990s to 2017.

Stress is a strong potential motive for adolescents to commit suicide; in addition to these vulnerability
during the change in hormonal effect, adolescents are challenged by adverse environmental factors such
as conflicts with parents, familial discord, academic stress, and school bullying.

Stress coming from these sources, mostly from surrounding environment influence the youth greater than
the adults; especially in 2020, when comparing the pandemic era to previous year, many students went

through huge environmental change, such as online classes and spending majority of their time at home.

Thus, from this study, we aim to explore the association between type of stress and suicidal behavior,
including ideation and attempt in Korean adolescents in 2015 and 2020.

RESULTS

Data source: Data from a Korea Youth Risk Behavior Web-based survey from 2015 and 2020 was used
in this study.

Study subjects: Our study was carried out on data derived were from 77,363 individuals between 7™ to
12 grade students after exclusion of those with missing values, and those who answered “etc” for the
stress type and answered in descriptive form were also excluded.

Dependent variables: The dependent variable was suicidal ideation and attempt. Participants were
asked the question “Have you ever seriously thought about committing suicide?” for ideation, and “Have
you ever tried to commit suicide?” for attempt, with response options of Yes or No for the ideation.

Interesting variables: The variable of interest in this study was the type of stress. Participants were
asked the question “What is the biggest reason for stress?”” with 7 different answer choices. Based upon
the answer given, stress type was divided into four causes: family and home, school and friends,
academic achievement, personal(appearance). Those who answered “none” in the question “How much
stress do you perceive daily?” were set as the reference group.

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, household income, and living region. Health-related variables included: alcohol use,
cigarette use, physical activity, feeling of hopelessness. Moreover, year variable was also adjusted.

Statistical analysis: The covariates were compared using the chi-squared test to confirm the association.
Multi logistic regression analysis was used to evaluate the association between stress type and suicidal
behavior(ideation and attempt). The data were analyzed from 7th to 12th grade students in Korea and
then stratified by sex by using SAS 9.4 (SAS Institute Inc; Cary, North Carolina).

= Table | shows the general characteristic of the participants. The r

- o - g s — e . - ate of the participants who had suicidal ideation was 8.8% in mal
L L = -} = — = = e and 13.2% in female, noticeably higher in female group.
= — = sl Ty I F—— = = Among the different stress types who answered “yes” to suicidal i
- e deation during the past 12 months, stress coming from family and
il i home or school and friends account for the highest rates in both
™ male and female(male: 15.2% and 13.7%, female: 25% and 20.4
%)
= = The rate of the participants who had tried committing suicide was
- 1.6% in male and 2.5% in female, higher in female in same patter
(PR ] W F S P — = Table 2 presents the result of logistic regression of n with suicidal ideation. The rate of the participants answered “ye
factors associated with suicidal ideation and attempt s” to suicidal attempt was markedly lower than the rate of ideatio
sk g e by stress type. In regard to suicidal ideation, every n, but in the midst of the causes of stress, stress origin of family a
- = Ly = — type of stress were highly associated, and stress nd home or school or friends showed highest rate.
= Ll - ai i a = L . X .
g type of family and home had the highest odds ratio - T3
e for both male and female(male OR 3.81, 95% CI - - - — =
2.81 to 5.15; female OR 3.64, 95% CI 2.42 to 5.50). a— - t - - Y
= Slightly different from the suicidal ideation, attempt -
showed that stress induced by academic e
achievement was less likely to be related to attempt
suicide, representing the lowest OR in both
sex(male OR 0.45, 95% CI 0.30 to 0.69; female OR
1.21,95% CI 0.53 to 2.75).
= On the right side, table 3, subgroup analysis stratified by independent variables is presented. Table 3 demonstrates numerical — = = L = -y
values of the subgroup analysis stratified by the independent variables. For male, in all of the covariates, OR is the highest in ¥ 3 E
stress type of family and home cause in suicidal ideation in reference to no stress induced adolescents. For female, except —
father and mother’s education level under middle school had highest OR in stress coming from school and friends, every -
other covariate had highest likelihood of suicidal ideation when stress come from family and home. Same tendency was
observed in suicidal attempt.
DIScUssIop
= The present study investigated about the type of stress adolescent receive and association to suicidal — S—
behavior, such as ideation and attempt. In this study, suicidal ideation was significantly related to all . e
stress types, including stress coming from family and home, school and friends, academic e ————
achievement, and appearance in both male and female, when putting none stress group as reference. e — S
However, for suicidal attempt, only stress received group from family and home had increased _— W

likelihood to try commit suicide than none stress received group.

Previous findings show relationship about academic failure and suicidal behaviour in adolescent.
Nevertheless, this was not in alignment with the corresponding study, because in table 2, for suicidal
attempt, it was shown that male group who answered academic achievement as their biggest stress
cause had decreasing OR and statistically significant.

One of our findings present that adolescents who have parents whose education level is below
middle school showed decreased OR compared to those who graduated college or achieved above
that level of education in table 3. This could be explained as parents who have high education level
would expect their children to pursue the same relatively more than those who did not.

As aresult of this study, stress from family and home were the most influential stress cause for
adolescents to think about and actually implement suicide. This was in consensus with the previous
study saying, parent-child conflict appears to be a salient precipitating factor for children, and most
commonly reported precipitant among children who died by suicide was family conflict.

Our study had few limitations. First, it was a cross-sectional study design, being unable to track the
adolescents with stress type for more than a limited period of time. Second, because the survey was
conducted as self reporting, it might have untruthful answers, especially for suicidal attempt. Lastly,
the data used for the study was a secondary data brought from KYRBS. Because the data was not
collected by our own researchers, there were variables that needed to be considered for this subject
of study, but was not available in the data set.

294

Figure 1 above is the subgroup analysis stratified by variable of interest, stress type divided into all 7 ¢
ategories as asked in the question.

By comparing the two dependent variables, and also by visualizing it into a figure, the difference in
result is more clear: suicide ideation is more affected by the stress types, and suicide attempt was
profoundly less likely to happen in female group compared to high ORs in ideation.

corlcLysitoy

Adolescents who receive stress from family and home or school and friends are more likely to
think or carry out the thought of suicide than those who have different stress causes.

There should be targeted policies regarding adolescent suicide, and finding ways to manage those
who have trouble with family or home setting in preventing suicide, especially in the pandemic era,
when staying home is inevitable with social distancing.
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INTRODYUCTION

Smartphones are becoming increasingly vital to daily life, as they provide access to a wide range of
mobile applications used for communication, education, and entertainment.

According to the Media Panel Survey, the smartphone ownership rate of elementary school students
has been continuously increasing, with a rate of approximately 50% in 2015 soaring to 81.2% in
2019. In addition, Korean middle and high school students' smartphone ownership rate exceeds 95%
according to a recent study.

Good sleep quality and sufficient sleep duration is a necessity for school-age children. Lack of
adequate sleep can lead to long-term sleep deprivation. In general, the quality of one’s sleep can have
a direct effect on health and functioning,

The scientific community is yet to reach a consensus on the definition of smartphone dependence.
However, it is generally understood as excessive use of smartphones resulting in disruptions in daily
functioning, and can be associated with physical and psychological problems.

Thus, the aim of the present study was to examine the association between smartphone addiction,
sleep quality, and sleep duration among Korean school children.

MATERIALS AND METRHODS

Data source: Data from Korean Children & Youth Panel Survey from 2018-2019 were used.
Study population: Data were gathered from 4,287 individuals.

Dependent variables: The dependent variables were sleep quality and sleep duration. To assess sleep quality,
the KCYPS inquired, “Normally, do you sleep well?” with four response options: “very well,” “well,” “poorly,”
and “very poorly.” A response of “poorly” or “very poorly” was interpreted as poor sleep quality. Sleep
duration was assessed based on the average bedtime and wake-up time of participants on weekdays. Sufficient
sleep duration was defined as 9 to 10 hours for fourth grade students and 7.5 to 9 hours for seventh grade
students in this study

Interesting variables: The variable of interest was smartphone addiction. The KCYPS used the Smartphone
Addiction Proneness Scale developed by Kim et al. The scale consists of 15 items, and participants responded
to each item on a four-point Likert-type scale (scored 1-4). Three items were reverse scored. The total score
could range from 15 to 60. Scores were used to categorize addiction into three levels according to the
standards of the Internet Addiction Prevention Center: low-risk (<41), potential-risk (42—44), and high-risk
(>45). Participants were also asked, “How long do you spend using a smartphone for fun?” with response
options of less than 1 hour, 1-2 hours, 2-3 hours, 3—4 hours, and more than 4 hours.

Covariates: The covariates included gender, age group, household income, region, time spent talking with
parents, school grades, school satisfaction, perceived health status, exercise, computer use time, television
viewing, and private education.

Statistical analysis: The Chi-square test was used to investigate the association between the covariates, sleep
duration, and sleep quality. To determine the association between smartphone addiction and sleep duration, we
conducted repeated measures analyses for multinomial responses using generalized estimating equations. For
sleep quality, we conducted repeated measures analyses for binomial responses using generalized estimating
equations. The results are reported using odds ratios (ORs) and confidence intervals (CIs). Differences were
considered statistically significant at p-values of < .05. The data were analyzed for the entire sample and then
stratified by gender using SAS 9.4 (SAS Institute Inc., Cary, NC, USA).

Table 3 provides the GEE results for the subgroup analysis stratified by the independent variables.
Among seventh graders, participants who were in the potential high-risk or high-risk group were 1.75
times more likely to have poor sleep quality and 2.39 times more likely to have short sleep duration.
Additionally, there was an increased likelihood of poor sleep quality (OR = 2.33, CI [1.47-3.71) and
short sleep duration (OR = 3.05, CI [1.16-7.97]) among participants in the high-risk group who were
dissatisfied with school life.
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Table 4 shows the results of the generalized estimating equation (GEE) for the association between
smartphone use time, sleep quality, and sleep duration. The results showed a dose-response relationship.
When daily usage was over 2 hours, there were increased odds of having poor sleep quality, and when
daily usage was over 1 hour there were increased odds of having a short sleep duration.
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RESULTS
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= Table | presents the general characteristics of the participants at baseline. Among the 4,287

participants, 11.8% (n = 508) reported poor sleep quality, 26.4% (n = 1,131) reported short sleep
duration, and 7.9% (n = 340) reported long sleep duration.
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Table 2 shows the results of the generalized estimating equation (GEE) for the association between
smartphone addiction risk and sleep quality, and between smartphone addiction risk and sleep
duration. Regarding sleep quality, children in the high-risk group showed an increased likelihood of
poor sleep quality compared to those in the low-risk group (odds ratio (OR) = 1.59, confidence
interval (CT) [1.06-2.38]). Regarding sleep duration, children in the potential-risk and high-risk
groups showed an increased likelihood of short sleep duration compared to those in the low-risk
group (potential high-risk group: OR = 1.44, CI [1.09-1.90]; high-risk group: OR = 2.25, CI [1.66-
3.05]).

In this study, we examined the associations between smartphone addiction, sleep quality, and
duration in Korean school children. The results revealed that children in the high-risk group showed
an increased likelihood of poor sleep quality compared to those in the low-risk group, and children
in the potential high-risk and high-risk groups had an increased likelihood of short sleep duration
compared to those in the low-risk group.

Our results also show that children who spent less time talking with their parents in the high-risk
smartphone addiction group were more likely to have poor sleep quality and short sleep duration. In
addition, children who spent less time engaging in private education were more likely to have poor
sleep quality and short sleep duration. A possible reason for this is the major role played by parents
and teachers in resolving issues related to addiction. Parental involvement is key in managing
children’s behavior and preventing the problematic use of smartphones. Children who receive low
level of parental care may have difficulty establishing good relationships with others, and thus rely
more heavily on smartphone usage.

In our study, female participants in the potential-risk or high-risk group showed a higher likelihood
of poor sleep quality and short sleep duration than male participants. There are several possible
explanations for this finding. According to a previous study, smartphone usage differs by gender;
boys are more likely to use their smartphone for gaming purposes, whereas girls are more likely to
use it for communicating through social media or texting

There are several limitations to this study. First, smartphone addiction was assessed using questions
developed in Korea. Therefore, generalizability of these findings to other countries and populations
is limited. Second, sleep duration was self-reported, and sleep quality was assessed through a single
question. Standardized questionnaires such as the Pittsburgh Sleep Quality Indexor a more precise
set of questions should be considered in future research. Third, some important factors that affect
sleep, such as anxiety, alcohol use, and smoking, were not considered. However, despite these
limitations, these findings suggest that smartphone addiction may contribute to poor sleep quality
and quantity in adolescents, and this should be regarded as a public health threat to children and
adolescents.

corlcLysroy

= Children who are at high risk for smartphone addiction are likely to have poor sleep quality and
short sleep duration.

= Therefore, appropriate interventions and steady monitoring are required to protect children from
smartphone addiction and improve their sleep quality and sleep duration.
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INTRODUCTION

= Frailty is linked with increased falls, health care resource use, disability, and higher mortality and can impact on older people negatively. Also, previous research shows that frailty

is associated with increased health care costs.

= In the context of social changes at older ages, marital status and living arrangements in mid- and later life are crucial in relation to subsequent forms of informal care provision

(and receipt) and health and mortality outcomes

= To the best of our knowledge, no study has examined the impact of marital transition on incidence of frailty among older adults in South Korea. To fill this research gap, we
examined the association between marital transition and frailty across sociodemographic variables.

MATERIALS AND METHODS

= Data source: Data from the 15t to 7t wave(2006 to 2018) of Korean Longitudinal
Study Of Aging(KLoSA)

= Study population: our study was carried out on data derived from the KLoSA on
6,120 individuals aged =45 after excluding those who had frailty in the first
wave(n=981) and those with missing values.

= Dependent variables: Individual's frailty was assessed by measuring frailty criteria
defined by the Frailty Instrument(Fl). The Fl is consisted of 3 items: physical
phenotype(weakness of grip strength), psychological (exhaustion) and social (social
isolation). This scale score ranged from 0-3 and was categorized as follows: frail
(22), prefrail (=1), and robust (0) health status.

= Interesting variables: The variable of interest in this study was the transition of marital
status. We categorized the study population into four groups: people who are married
(married— married); people who had divorced within 2 years (married— divorced);
people who had been widowed within 2 years (married— widowed); people have
never been married(never married)

= Covariates: General characteristics included: age, region, education level, household
income. Health-related variables included: chronic disease, ADL, IADL, cognitive
function, satisfaction of life.

= Statistical analysis: Differences in baseline characteristics between non-frail and frail
individuals were determined using x2 tests. Transitions in marital status and their
relationship with incidence of frailty were investigated using lagged generalized
estimating equations (GEE). All statistical analyses conducted using SAS 9.4
SOFTWARE(SAS Inc., Cary, NC, USA)

RESULTS

Table 1. General characteristics of the study population Table 2. Generalized linear model using the GEE with Frailty index in 2006-2018
Frailty Frailty
Male Female Variables Male Female
Variables Total Yes No Total Yes No OR 95% CI OR 95% CI
N % N % N % Pvalue N % N % N % P-value| |Marital transition
Married — Married 1.00 1.00
e t;c:\t;ltion 2,803 100.0 149 53 2,654 94.7 3,317 1000 269 8.1 3,048 919 Married— Widowed 154 21 - 1.97) 133 a7 N 1.52)
(2006--2008) <.0001 <.0001 Married — Pivorced 233 (155 - 3.50) 1.73 (1.19 - 2.52)
Married — Married 2618934 122 47 2496 953 2493 752 146 59 2347 941 ReveriMatried SIS (05 - 4%) 118 (044 -  320)
Married— Widowed 110 39 15 136 95 864 741 223 112 151 629 849
Married — Divorced 50 18 6 120 44 880 64 19 9 141 55 859 B
Never Married 25 09 6 240 19 760 19 06 2 105 17 895 = = o : i
e T -y
'.: A fae
Table 3. Subgroup analysis using the GEE of frailty index with marital transition in 2006-2018 I+ ik
Frailty g - n
Variables Married — Married Widowed Divorced Never Married l i e s i
OR OR 95% Cl OR 95% Cl OR 95% Cl a T ]~ P = |
Male I F “ i -
Age <65 1.00 286 (133 - 6.13) 193 (1.16 - 3.23) 348 (1.76 - 6.87) - _.! L : I v
265 1.00 156  (1.17 - 2.07) 1.70 (0.82 - 3.55) 5.15 (1.16 - 22.98) | "
Region Urban area .00 d (1.24 - 2.77) 410 (2.20 - 7.64) 5.67 (2.51 - 12.77 + : il
Rural area 1.00 1.56  (1.07 - 2.27) 135 (0.72 - 2.54) 3.61 (1.68 - 7.74) - - .
Female - | . I -
Age <65 1.00 180 (122 - 2.67) 195 (1.18 - 3.24) 2.06 (046 - 9.10) i * | - u | =
265 1.00 139  (1.20 - 1.62) 1.39 (0.68 - 2.82) 1.04 (0.13 - 8.09)
Region Urban area 1.00 147 (117 - 1.85) 1.14 (0.60 - 2.19) 0.74 (0.09 - 6.03) I i T T L, i . T
Rural area 1.00 150 (1.25 - 1.81) 3.05 (1.71 - 545) 2.38 (047 - 12.11) ———— =

= We found that relationships between transition in marital status and incidence of frailty among South Korea middle

aged and older adults by using nationally represented survey data. = Marital transition is likely to impact on the frailty

. ) - . . ) ) ) among middle aged and older people in South Korea.
= There was a difference in the association between marital transition and frailty according to sex, and single men

(never-married) have the highest odds of frailty significantly. = Through result of our study, it can be derived that the

. ) . . ) e marital transition is a potential factors of frailty.
= The other study also show that single women experienced less discomfort than single men, greater job satisfaction

and higher activity levels at work, and a lower risk of social isolation, since single women maintained stronger .

. ; : ; . Clinicians need to consider the close social
relationships with family or friends.

environment such as marital status when diagnosing
older adults and designing interventions to treat and

= When people lost their spouse, they may experience psychological and emotional stress and suffer from loss of prevent frailty.

social support and social networks. These transition in whole life can have lasting influence on health and increase
social vulnerability, depression, loneliness, and social isolation.
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RESULTS

Insulin resistance is defined as an attenuated biological response produced by normal or elevated o mb— e —_p——ryl,

insulin levels. Furthermore, insulin resistance is a fundamental aspect of T2DM and is also related to
various pathological and physiological aftereffects, including hyperlipidemia, hypertension, and
cardiovascular disease.

Because insulin tests are not readily available and are expensive in most developing countries, the
triglyceride-glucose (TyG) index, which can be determined using a simple blood test, is a useful
indicator of blood sugar and triglyceride levels in diabetes patients.

One of the lifestyle factors that can directly or indirectly affect insulin resistance is smoking.
Electronic cigarettes (e-cigarettes) were introduced in Korea in 2007 as a healthy alternative to
cigarettes or as a smoking cessation aid. However, most e-cigarette users do not stop smoking but
rather use both e-cigarettes and conventional cigarettes (dual smokers).

Research on the long-term toxicity of e-cigarettes is limited, and the results of studies showing that

e-cigarettes are a healthier alternative to conventional cigarettes are mixed. Also, although the health i S

effects of dual smoking on health are still unknown, dual smoking is likely to lead to tobacco -

dependence, and there is insufficient evidence to clarify the relationship between dual smoking and
insulin resistance.

Therefore, this study investigated the association of cigarette and dual smoking with the TyG index,
a useful indicator for insulin resistance.

WINTEFIALS APD METHODS

Data source: This study was based on data collected by the 2016 to 2018 Korea National Health and "
Nutrition Examination Survey (KNHANES VII) and the secondary analysis of a large data set.

Study population: This study was carried out on data derived from the KNHANES on 11,653(4721 .
males and 6932 females) respondents aged >19 years after exclusion of those with missing values.

Outcome variables: The outcome variable TyG index is calculated using the formula In[triglyceride
(mg/dL) X fasting blood glucose (mg/dL)/2] and is expressed on a logarithmic scale. Participants
were classified into the following insulin resistance groups according to the median TyG index (8.5):
low insulin resistance group (< 8.5) and high insulin resistance group (> 8.5).

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

In Table 3, we found that both male and female participants in the dual-smoker group and single-
smoker group who consumed alcohol (male, dual: OR=2.34, single: OR=1.73; female, dual:
OR=2.32, single: OR=1.78) and walked infrequently (male, dual: OR=2.19, single: OR=2.01; female,
dual: OR=3.26, single: OR=1.64) had a high risk of insulin resistance

For men with chronic disease, there was an increased risk of insulin resistance in the dual smoker
and single smoker groups and was also statistically significant (male, dual: OR=2.14, single:
OR=1.70).

With respect to BMI, male dual-smokers and single-smokers in the obesity group showed the highest
risk of insulin resistance (dual: OR=2.56, single: OR=2.25); female dual-smokers and single-
smokers in the underweight/normal weight group had the highest risk of insulin resistance (dual:
OR=3.65, single: OR=1.62).

With respect to waist circumference, the risk of insulin resistance was high in male dual-smokers and
single-smokers in the abdominal obesity group, using the non-smoker group as reference (dual:
OR=2.34, single: OR=1.73).

DISCUSIIO)N

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: Control variables that can act as potential confounding variables include socioeconomic,
health-related factors and survey year. In this study, the evaluated socioeconomic characteristics
included age, marital status, education level, household income level, region, and occupation. Health-
related characteristics included waist circumference, body mass index (BMI), drinking status, walking
frequency, chronic diseases, family history, medication use, pack-years, and total calorie intake.

Statistical analysis: Univariate linear regression was used to assess the association of cigarette type
with insulin resistance, socioeconomic and health-related variables, and survey year. Multiple
regression analysis was performed while controlling for covariates to analyze the association between
cigarette type and insulin resistance. Subgroup analyses were performed with multiple linear -
regression stratified by sex to investigate the associations of waist circumference, BMI, drinking status,
walking frequently, and chronic diseases with insulin resistance. All statistical analyses were
performed using SAS software, version 9.4 (SAS Institute, Cary, NC, USA). A p < 0.05 was
considered statistically significant.
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In Tablel, the total 11,653 participants, 4,721 were male (40.5%) and 6,932 were female (59.5%). Of
the 4,721 males, 164 (3.5%) were dual-smokers, 1,428 (30.2%) were single-smokers, 1,892 were ex-
smokers (40.1%), and 1,237 (26.2%) were non-smokers. Of the 6,932 females, 33 (0.5%) were dual-
smokers, 308 (4.4%) were single-smokers, 420 were ex-smokers (6.1%), and 6,171 (89.0%) were non-
smokers.
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This study observed that smoking behaviors such as dual smoking and single smoking were associated
with insulin resistance risk. In addition, we found that dual smoking was significantly associated with
the highest probability of insulin resistance.

A possible explanation for this is that smoking directly increases the risk of insulin resistance through
hormone activation and indirectly causes insulin resistance due to its effect on abdominal obesity,
which is mainly attributed to the nicotine absorbed during smoking. Another explanation is that
smoking induces an increase in the levels of free fatty acids and impairs endothelial function, which
can cause insulin resistance. Thus, these data indirectly support our results regarding the effects of dual
cigarette smoking in our sample.

Additionally, In males with abdominal obesity, we found that dual smoking was associated with an
almost 2-fold higher risk of insulin resistance. Previous studies have shown that smoking causes
insulin resistance by inducing the accumulation of fat in the abdomen and an increase in the waist-to-
hip circumference. Furthermore, in both male and female participants, the risk of insulin resistance was
more than double that in dual and single-smokers when they showed less healthy behavior, i.e.,
drinking alcohol or insufficient exercise frequency. This may support the results of previous studies
that showed that the fatal combination of alcohol consumption and smoking causes serious metabolic
abnormalities, that the lack of adequate physical activity significantly increases the body's visceral fat,
and that combining alcohol consumption with smoking synergizes and strengthens these associations.

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, the number of participants who only used e-
cigarettes was so small that it was not possible to consider this group separately. Therefore, future
studies should consider each smoking behavior separately.

Despite these limitations, our research has several strengths. First, the analyzed data were collected
from a national survey based on random cluster sampling, and our results can reflect the general health
status of the Korean population. Second, we used the TyG index with high predictive power to evaluate
insulin resistance, to investigate the relationship between smoking patterns and insulin resistance in
Korean adults. According to previous studies, the TyG index was a better indicator for predicting
T2DM than the visceral adiposity index, lipid accumulation product, and HOMA-IR. Third, the TyG
index was measured through clinical testing; hence, it was based on more reliable and clear data.
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In Table2, among the male participants, compared with non-smokers, dual-smokers (OR=2.19, 95%
CI=1.39-3.44) and single-smokers (OR=1.78, 95% CI=1.43-2.22) showed significant associations
with insulin resistance. Among the female participants, compared with non-smokers, dual-smokers
(OR=2.32, 95% CI=1.01-5.34) and single-smokers (OR=1.76, 95% CI=1.28-2.42) showed
significant associations with insulin resistance.

This study findings suggested that smoking behaviors such as conventional cigarette smoking and
dual smoking are negatively affected health in adults in South Korea. 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 Insulin
Resistance 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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The Impact of Self-reported Sensory Impairment on Cognitive Function
Using the Korean Longitudinal Study of Aging Survey Data

Hye Jin Joo*P, Jae Hong Joo*P?, Junhyun Kwon®’, Seung Hoon Kom"<, Eun-Cheol Park"<

2Department of Public Health, Graduate School, Yonsei University
bInstitute of Health Services Research, Yonsei University
°Department of Preventive Medicine, Yonsei University College of Medicine

The prevalence of hearing or visual impairment, and dual sensory impairment (DSI) increases with
advancing age. Hearing and visual impairments are likely to be overlooked compared to the burden of
other health conditions, but they are public health concerns that degrade the quality of life for
individuals, and add to the burden of public health.

Recent studies suggest that sensory impairment is related to cognitive function at older ages.
Cognitive impairment has adverse health consequences, including diminished health-related quality
of life, frailty, and high mortality. Cognitive impairment is mainly related to physical function as well
as mental health-related factors and lifestyle.

There is a lack of research on the relationship between sensory disorders and cognitive function
among Koreans. Thus, the purpose of this study was to investigate the link between the frequency of
weekly breakfast consumption and insulin resistance calculated by the TyG index in the Korean
population.

MATERIALS AND METHODS

Data source: We used data from the first (2006) to the seventh (2018) waves of the Korea
Longitudinal Study of Aging (KLoSA). The study was initiated by the Korea labor institute in 2006,
and the sample has been followed up at 2-yearly intervals.

Study population: In 2006, the original panel sample was composed of 10,254 adults aged 45 years
and over (born in 1961 or earlier) who resided in South Korea. We excluded participants who did not
completely provide responses to the questions or those whose data included missing values for all the
variables. The total number of participants was 8,220 in the final sample at the baseline (2006 to 2008).

Outcome variables: The main objective of this study was to analyze the impact of sensory
impairment on cognitive function. Cognitive function was measured by Korea version of the Mini-
Mental State Examination (K-MMSE) scale. The K-MMSE comprised 19 questions in five cognitive
function areas. The subscale scores for these areas were summed up to derive an overall K-MMSE
score ranging from 0 to 30, with higher scores indicating better cognitive function. Participants were
categorized into two groups of either cognitive impairment (K-MMSE score < 24) or normal cognition
(K-MMSE score > 24).

Interesting variables: The main exposure of interest was the development of sensory impairment
over time. Sensory impairment was assessed according to the self-reported levels of hearing or vision.
We applied a lag-time option to detect changes in sensory impairment compared to that of prior year.
Change from normal to poor, indicating new onset, was defined as hearing or visual impairment.
When hearing and visual impairment occurred at the same time, this was defined as dual sensory
impairment. Participants who already reported hearing, visual, or dual impairment were grouped as
‘Others’.

Covariates: The covariates were socioeconomic ( age, sex, educational level, region, economic
activity, equivalized household income, marital status), health-related (the number of chronic disease,
ADL, IADL, BMI, smoking status, alcohol consumption, regular exercise, depressive symptom, use of
glasses or lens, use of hearing aid, cataract surgery, glaucoma surgery).

Statistical analysis: We used y2-tests to examine the general characteristics of the participants. We
also used generalized estimating equation (GEE) model to estimate odd ratios (ORs) and 95%
confidence intervals (Cls). All statistical analyses were performed using SAS version 9.4 (SAS
Institute, Inc., Cary, NC, USA). The statistical significance level was defined as a two-tailed p-value
0f <0.05.

Table 1. General characteristics of the study subjects at baseline (2008)
Cognitive impairment (MMSE < 24)

Variables Total (n=8,220) Yes (n=2,141) No (n=6,079)

N N % N % P-value

Sensory impairment <.0001
No — No 4,721 785 16.6 3936 83.4
No — Hearing 117 41 35.0 76 65.0
No — Visual 966 298 30.8 668 69.2
No — Dual 111 74 66.7 37 333
Others* 2305 943 40.9 1,362 59.1

A total of 8,220 participants were included in the study, of which 26.0% (n=2,141) and 74.0%
(n=6,079) were classified with cognitive impairment and normal cognitive function, respectively.
Among the 8,220 participants overall, 57.4% (n=4,721) remained normal, while 1.4% (n=117), 11.8%
(n=966), and 1.4% (n=111) developed hearing, visual, and dual impairments, respectively.

Table 2. Results of GEE model on cognitive function according to sensory impairment

Cognitive impairment

Variables
OR 95% CI
Sensory impairment
No — No 1.00
No — Hearing 1.58 (133 - 1.88)
No — Visual 1.57 (144 - L7D
No — Dual 2.80 (231 - 3.398)
Others® 1.64 (153 - 1.74)

People with a single sensory impairment of hearing or vision had associated cognitive decline (odds
ratio (OR)=1.58 [95% confidence interval (CI), 1.33—1.88] for hearing; OR=1.64 [95% CI, 1.53—1.74]
for visual). In people with dual sensory impairment, the relationship with cognitive decline was the
greatest (OR=2.80 [95% ClI, 2.31-3.38]).

>No
- Hearing
1 -> Visual

=-> Dual

100

No Hearing Visual Dual

To determine the relationship between changes in different sensory impairment types and cognitive
function, all the independent variables were adjusted for in the GEE model We observed that
individuals who developed DSI in all the groups were at the highest risk of cognitive decline (OR =
3.01 [95% CI, 2.49-3.64]; 3.22 [95% CI, 2.34-4.44]; 3.20 [95% ClI, 2.63-3.88]; and 3.29 [95% ClI,
2.57-4.21] for No — Dual; Hearing — Dual; for Visual — Dual; and Dual — Dual, respectively).

Table 4. Subgroup analysis of cognitive function with sensory impairment

Cognitive impairment (MMSE < 24)

Variables No—No No — Hearing No — Visual No — Dual Others
OR __ OR 95% C1 OR 95% C1 OR 95% C1 OR 95% CI
Age
4s.54 Lo 0S8 - 150 - 237 - L17
5564 L0 202 (125- 327 185 (IS1- 225 403 (230- 708 190 (L2
6574 L0 L8 (134-248 14 (125- 16) 32 (233 - 445 155 (139 -
275 10 15 (12-196) 170 (146- 198 256 (198 - 330) L7 (156 -
Sex.
Male L0 LS (119194 Lel  (139- 189 34 (234 -42) L6 (143 - 178)
Female L0 L6 (129-209 15 (139-17) 242 (191-300) 16 (15 - 179)
Chronic disease
0 L0 108 (074- 15 146 (121-17) 264 (170409 144 (125 - 166)
1 L0 199 (143-276) 181 (153-213) 280 (187-419 154 (136- 175)
22 L0 L0 (13- 215 1S (139 179 348 (70 - 448 18 (17 - 207)
BMI (kg/m')
Normal or underweighit (< 23) L0 L6t (131-206) 180 (159- 204 301 (231-39) 175 (160 - 192)
Overweight (< 25) L0 L8 (134-260) 147 (124- 175 264 (I84-37) 175 (155 - 199)
Obese (> 25) 100 129 (O87-19) 136 (LIS- 16) 340 (209-55) 146 (128 - 167)
Smoking status
Current smoker L0 L8 (114-296) LSS (120- 208 259 (141-47) 159 (130 - 194)
Ex-smoker L0 L6 (L11- 257 200 (I58-253) 467 (05717 195 (164 - 231)
Never L0 LS (125189 1SL (137- 166 252 (02-313) L6l (149 - 174
Alcohol consumption
Current drinker 100 L6 (109-234) 188 (158-223) 385 (260-570) 16T (146 - 191)
Ex-drinker Lo L7 (12-245 15 (13- 193) 310 (212-455) 185 (18- 217)
Never L0 LST (125197 149 (134- 166 228 (178 -293) 1S (145- 17)
Regular exercise
Yes L0 L6 (120-236) 172 (146-202) 280 (187418 L7 (156 - 201)
No L0 L6t (134-20) 156 (141-17) 304 @43-379) 168 (152- 170

The subgroup analysis of this study showed that two or more chronic diseases, obesity, past smokers,
current drinkers, and not exercising regularly were high risk factors for cognitive decline among
participants who had dual sensory impairment.

In this study, we examined the impact of changes in sensory impairment on cognitive function in
Koreans aged 45 years or older using the KLoSA data. We found that those who reported the
development of sensory impairment perceived greater cognitive decline than older adults without these
impairments. Moreover, older adults with dual sensory impairment perceived even more cognitive
impairment than those with either hearing or visual impairment alone.

The subgroup analysis of this study showed that people with two or more chronic diseases, obesity,
past smokers, current drinkers, and those who do not exercise regularly were more likely to have
cognitive impairment.

Our results on changes in sensory impairment types showed that those with dual sensory impairment
had higher risk of cognitive decline, which is in line with several previous studies. Specifically, the
findings of our study provide further evidence implying a relationship between dual sensory
impairment and cognitive function. Considering Korea’s rapidly aging population, this is a salient topic
with important public health implications.

The limitations of this study should be considered when interpreting our results. Firstly, the KLoSA
data used in this study were self-reported, so there may have been potential response or recall biases in
the respondents’ responses. Second, despite using standardized instruments to measure cognitive
function and controlling for year as a covariate, the results may have been exaggerated because the
passage of time during the investigation may have been accompanied by cognitive decline. Third, we
could not measure the cause of sensory impairment in the participants due to data limitations. Finally,
although we adjusted for numerous potential confounders, some residual confounding may still persist.

This study highlighted that developing sensory impairment was related with cognitive function in
middle-aged and older adults in South Korea. Considering Korea’s rapidly aging population, this is a
salient topic with important public health implications.

Timely assessment of sensory function in older persons may be useful in identifying individuals at risk
of cognitive impairment. Our research findings could provide health policy makers and professionals
with valuable information about the development of intervention strategies to alleviate cognitive
dysfunction by preventing sensory loss.
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Results
Table1. D|AZ 0|2 Z&0f| Uh2 MIRCHAIXIO| QUuHK EM - 3H2010| SHE XA} 9172 2020 (n=13,491) Table2. A2t oy gHoj| chgt Ql4lnt 0|FF o|Zote| 2 - Sh=Qlo| WEEAF 92 2020 (n=13,491)
. Model 1 Model 2 Model 3 i Understanding Trust Satisfaction
Variables Variables
OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl
Perception of Covid-19 Perception of public health measures
Afraid 146+ 1.19-1.80 1.61* 1.29-2.02 1.36+ 1.08-1.73 Poor 1.95+ 1.38-2.75| 1.93% 1.37-2.74 | 2.48+« 1.83-3.36
Seriousness of COVID-19 093 087-1.00 1.05  0.97-1.13 Fair 128+ 1.03-160] 114  090-143| 125 099158
Gender (ref. male) Age (ref. 19-34)
Female 108 0.86-1.37 35-49 110 087-138| 111  0.88-140| 110 0.87-1.39
Age (ref. 19-34) 50-64
35-49 075 0:53-1.06 65+ 0.77 0.54-1.08 0.77 0.55-1.09 0.77 0.55-1.09
50-64 0.84  0.60-1.18
Chronic condition(ref.0) 0.88 0.63-124 0.87 0.62-1.23 0.88 0.62-1.24
65+ 0.83  0.55-1.26
Chronic condition(ref.0) Lessthan 3 0.85 0.56-1.29 0.84 0.56-1.28 0.84  0.55-1.27
Lessthan 3 6.45« 4.77-8.72 More than 3
More than 3 345« 2.59-4.60 Self-rated health (ref. good) 589+  4.33-8.01 6.00% 4.42-8.16 | 5.86¢ 4.33-7.92
Self-rated health (ref. good) Bad 322« 255-454| 331  249-442| 319+ 239-4.27
Bad 1.69« 1.22-2.33  Marital status (ref. Partnered)
Marital status (ref. Partnered) Single  1.75+  1.28-2.42 1.74+ 1.27-2.39 1.80+  1.31-2.48
Single 0.85 0.65-1.13 Education(ref. College or above)
Education (ref. College or above) Middle schoolorunder ~ 0.83  0.62-1.09 0.83 0.63-1.10 0.84  0.63-1.11
Middle school or under 042+  0.27-0.64 High school
High school 0.80  0.63-1.03  Income (ref.Q5) 044« 0.28-0.67| 043« 0.28-0.66 | 0.44+ 0.29-0.68
Income (ref. Q5) Q1 0.82 0.64-1.05 0.82 0.64-1.04 0.84  0.66-1.07
Qi 1925 1.15-3.20 Q@
@ 241 1.50-387 Q3 207+ 123-350| 203+ 121-341| 197+ 1.18-3.30
@ 215" 139-8.31 Q4 258« 1.59-4.18| 2.60* 1.61-4.20 | 2.55¢+ 1.58-4.11
Q4 2.00* 1.30-3.06 5 .
o Economic activity (ref. employed) 2.25«+  1.46-348| 221* 1.43-3.41 | 217« 1.41-3.35
Economic activity (ref. employed)
Selt-employed 113 0.84-152 Self-employed ~ 2.04+  1.33-3.13 2.03« 1.32-3.12 | 201+ 1.31-3.09
Non-paid family business 124 069-225 Non-paid family business
Non-working 0.92 0.67-1.26 Non-working 112 0.83-1.50 112 0.84-1.51 1.1 0.82-1.49
Region (ref. Seoul metro region) Region (ref. Seoul metro region) 1.19 0.66-2.18 1.21 0.67-2.18 1.26 0.70-2.26
Non-Seoul metro regions 0.30*  0.25-0.38 Non-Seoul metroregions ~ 0.87  0.63-1.21 0.88 0.64-1.23 090  0.65-1.25
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Results
Table1. Classification of unmet healthcare need and percentage of self-reported unmet needs from Table3. Results from examining perception of healthcare services and overall unmet need and
the Community Health Survey (CHS) 2019 reasons for unmet healthcare needs (Barrier- and personal reason-related), CHS 2019
Model 1 Model 2 Model 3
Category of unmet need Stated reasons for unmet need n (%) Barrier-related
i Overall unmet need Personal reason-related
Overall unmet need Barrier- and personal-related reasons Variables unmet need
1,005 (5.1%) (n=19,646) unmet need (n=19,402)
(n=19,646) +Others (n=18,969)
Cost OR 95% Cl OR 95% Cl OR 95% Cl
Barrier-related unmet need Transportation 284.(1.2%) Perception of health services
. 2%,
(n=18,969) Waiting time too long Bad| 1.93* 1.63-2.28 2.40" 1.75-3.31 1.74 1.42-2.13
Not available when required Sex
Personal reason-related unmet Time constrain Female| 1.24* 1.09-1.43 1.17 0.88-1.55 1.24* 1.06-1.46
need Mild symptoms 677 (3.5%) Age
(n=18,641) Afraid 35-49( 1.13  0.92-1.38 1.31 0.77-2.23 1.06 0.85-1.34
50-64| 0.83 0.66-1.04 1.38 0.82-2.30 0.72* 0.55-0.94
Table2. Descriptive characteristics of the sample by overall unmet healthcare needs, CHS 2019 65 & older| 0.36* 0.28-0.48 0.83 0.48-1.15 0.19* 0.13-0.27
Overall unmet healthcare needs :
Yes (n=1,005) [ No(n=18,641) ™ Marital status
n | % | n [ % p-value Partnered| 1.21*  1.03-1.40 | 1.87  1.41-2.49 1.06  0.88-1.28
Sex . .
Femald 644 ‘ ) [ 10473 | 942 001 Educational attainment
Male| 361 | 4.2 | 8168 | 95.8 i Junior high school| 2.03* 1.62-2.54 3.94* 2.41-6.44 1.89 1.42-2.52
hoe o318 = 757 TR Highschool| 1.21°  1.03-142 | 214'  1.40-329 | 115  0.96-1.39
35-49 275 5.6 4,602 94.4 (0.01 Household income
50-64 293 5.4 5,187 94.6 .
65 & older] 219 21 5.070 95.9 Q1] 1.50 1.19-1.87 5.89*  3.00-11.55 0.95 0.73-1.25
Marital status ‘ ‘ ‘ Q2| 1.23 0.98-1.56 3.15 1.53-6.50 1.09 0.54-1.42
Single| 575 4.6 12,030 95.4 .
Partnered 30 ‘ 6.1 [ 6611 ‘ 93.9 0.01 Q3| 1.20 0.98-1.47 2.57 1.27-5.19 1.07 0.86-1.34
Educational attainment Q4/0.94  0.70-1.26 1.37 0.49-3.82 0.90 0.65-1.23
Junior high school 290 6.7 4,028 93.3 A N
High schooll 341 5.1 6,307 94.9 {0.01 Duration of residence
University 374 43 8,306 95.7 Lessthan5yrs|1.23*  1.03-1.48 1.26  0.84-1.88 1.18 0.95-1.47
Household income . . .
Qi 33 64 7558 936 5-19yrs| 1.21*  1.03-1.41 | 1.527  1.11-2.08 | 1.21 1.00-1.45
Q2 164 5.3 2,956 94.7 Self-rated health
Q3 285 5 5,463 95 0.01
67 39 7644 961 Bad| 2.61*  2.23-3.05 | 3.59°  2.69-4.78 180 1.45-2.22
Qs 155 4 3,690 9% Number of Physidian
Duration of residence o
Less than 5 yrs| 199 6 3,145 94 (per 1,000 by districts) | 0.94  0.92-1.01 0.98 0.91-1.05 0.96 0.91-1.01
5-19yrs| 298 5.6 5,013 94.4 0.01
20 yrs| 508 4.6 10,483 95.4 = = =
SS— y - X|SIALZ] ol 2 MH|A B T3 FEHE QIA0] H24E 0|55 o2E
Good 698 42 [ISBAT [958 | A 280| 1938 S7H8HE H2 LIELLTHOR:193, 95%Cl: 1.63-2.28).
Bad 307 9.9 | 2,800 | 90.1 i
Neigbourhood perception of -
healthcare services = O] X|HALS| °|EA‘|H|*O|| StZA0| LSt M2A| AFXIEQ E0tEL
S a5 [ [ s, 0SS olze] ZH0| £0IT Y ohjzf ol20l8 B0k A2 AfRol
a . , . 2 0|ES o|20| AY £ Z0|= gyQlo Mk 4 9lC
Number of Physician 2 01% IE- | £k 20|= S0z oM k.
(Per 1,000 by districts)| 4.2 (person) * 0.11 (S.D) [4.8 (person) * 0.03 (S.D) | (0.01
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