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ABSTRACT

Objectives: The study aimed to analyze the effects of household financial difficulties caused
by COVID-19 (2019 coronavirus disease) on suicidal tendencies of adolescents.

Methods: We selected 54,948 middle and high school students who were surveyed based on
the Korean Youth Risk Behavior Web-based Survey 2020. To analyze the data, we used the
STATA 16.0 program to conduct propensity score matching (PSM).

Results: After controlling for selection effects by using PSM, the household financial
difficulties caused by COVID-19 maintained a significant predictive effect on increasing
suicidal ideation, suicide attempts, and decreasing tendency in hospital-treated after suicide
attempts. However, depressive symptoms and suicide plan did not show a significant
correlation with household financial difficulties associated with COVID-19.

Conclusions: It was found that the rate of suicidal ideation and suicide attempts among
adolescents who experienced a household financial difficulties due to COVID-19. Therefore, It

can provide empirical evidence for estimating the impact of COVID-19 on adolescent suicide
rates.

Key words: COVID-19, Household financial difficulties, Suicidal tendencies, Adolescents,
Propensity score matching, 16th Korea Youth Risk Behavior Web-Based Survey
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(Table 1) Weighted demographic characteristics of study participations and group differences

Household financial difficulties

Weighted caused by COVID-19
entire sample
Category (n=2,631,888) No Yes t or x
(n=1,838,884) (n=786,124)
M(N) SD(%): M(N) SD(%) M(N) SD(%)
Gender Male 1,364,840 51.9% i 956,402 51.9% 408438 51.7% )
Female L5708 B1% 60T 1% BOTT5 B
Age 15.19 1.77 15.14 1.77 15.30 1.77 69.537**
Living arrangements With parents 1,911,492 72.6% i 1,355,851 73.6% 555,641  70.4% "
Others 036 D% B6d % BT BH
Area of residence  Rural 119,062 45% i 84,412  46% 34650  4.4%
Small city 1,187,796 45.1% = 834369 453% 353,427 44.8%  132.268"*
Large city 1,325,030 50.3% : 923,694 50.1% 401,336  50.8%
Academic achievement 3.06 1.16 312 1.15 2.92 117 -132.111%
SES 3.36 89 3.50 84 3.04 91 -398.846"*
Subjective health status 2.11 .90 2.08 .88 2.19 93 04,074
Anxiety 10.93 4.36 10.64 4.18 11.61 469  165.661"*
Stress 3.17 93 3.12 93 3.31 93 156.134**
Loneliness 2.41 1.06 2.33 1.04 2.59 1.08  182.986"**
Suicidal Depressive symptoms 663,056 25.2% i 417,848 22.7% 245208 31.1% 20609.038"**
tendencies g icidal ideation 286400 109% 175024 0% 111385 141% 12112668™
Suicide plan R478  3.6% @ 54,228  2.9% 39250 5.0%  6640.413**
Suicide attempts 53,268  2.0% i 29387 1.6% 23,881  3.0% 5700.349**
Hospital-treated suicide attempts 8,924  03% @ 4964  03% 3,960  05% 5701.416*

*p<.05, *p<.01, **p<.001
Note. SES=Socioeconomic status
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(Table 2) Logistic regression analysis on the household financial difficulties caused by COVID-19

95% ClI
Variables b S.E z
Lower Upper
Gender Male
Female -.13 .01 -6.62 *** -.17 -.09
Age -.00 .00 -0.30 -.01 .00
living arrangements With parents
Other .06 .02 2.95 ** .02 .10
Area of residence .06 .01 4.39 .03 .10
Academic achievement -.01 .00 -1.38 -.02 .00
SES -.56 .01 -47.33 ** -59 -.54
Subjective health status -.02 .01 -2.04 * -.04 -.00
Anxiety .02 .00 7.72 .01 .02
Stress .07 .01 5.77 .04 .09
Loneliness 11 .01 10.12 ** .09 13
Constant .56 A1 431 == .25 .69
log likelihood -31919.946
LR Chi2(9) 3673.76"*
Pseudo R? 0.054

N (Weighted N)

54,809 (2,631,888)

*pC.05, *p<.01, **p<.001

Note. 95% CI=95% Confidence Interval: Note. SES=Socioeconomic status
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o]l it Ak 7t BatRto] EA(t-test)= HAISHA
o} w4 H(unmatched)ll= AE(=-.034, p).05)
< ALgt QAT 821l AR(t=9.16,
p<.001), 7FERE(t=8.35, p<.001), AFAY =
(t=2.15, p<.05) T FAI7 82191 E2K1=25.08,
p<.001), 2EHA(=23.15, p<.001), 123l AEF|
2Mt=26.41, p.001)olA At 7F Felmfst Jol&
Ho] & Fcho] o]dAQl Ao Yepgtt. sHARE
FFASE A8olo] AEA /98 RN =
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Si= Ao= AFE A 7t 58450 gEE A
o7 UePTtHTable 3, Figure 1).

(Table 3) Covariates comparison between pre- and post-matching by groups

Variables Treatment  Control %bias % rgduot t
group group (bias)

Unmatched 1.48 1.48 -0.3 -0.34
Gender 2.5

Matched 1.43 1.44 -0.3 -0.14

Unmatched 15.2 15.05 8.5 0.16%**
Age 99.3

Matched 14.9 14.9 -0.1 -0.03

Unmatched .29 .26 7.7 8.35%**
Living arrangements 97.0

Matched .18 .18 0.2 0.12

Unmatched 1.44 1.43 2.0 2.15*
Area of residence 93.6

Matched 1.53 1.53 0.1 0.06

Unmatched 2.92 3.11 -16.6 -17.97%
Academic achievement 96.2

Matched 3.08 3.07 0.6 0.33

Unmatched 3.02 3.48 -51.6 -56.38 ***
SES 99.7

Matched 3.30 3.30 -0.1 -0.09

Unmatched 2.18 2.06 12.7 13.83**
Subjective health status 97.1

Matched 1.87 1.88 -0.4 -0.20

Unmatched 11.60 10.59 22.7 25.08***
Anxiety 97.8

Matched 9.09 9.12 -0.5 -0.36




(0]
ol
Hi
o
El
A
18
[
]
=1
%
o
1o
=l

Variables Treatment  Control %bias % r(_educt ¢
group group (bias)
Unmatched 3.30 3.10 21.4 23.15%*
Stress 98.1
Matched 2.85 2.85 -0.4 -0.23
Unmatched 2.58 2.32 24.3 26.41 %+
Loneliness 99.0
Matched 2.11 2.11 -0.2 -0.12

*pC.05, *p<.01, **p<.001

Note. Total unmatched N=38,035, Matched N=16,774; Matched treatment group

N=3,889, Matched control group

N=12,885; U=Unmatched, M=Matched; SES=Socioeconomic status

Loneliness ® A
Anxiety p A
Stress . A
Subjective health status P A
Age e A
Living arrangements @A
Area of residence @B
Gender .
Academic achievement A
sEs | A |4 Unmatched
® Matched
T T T T T
-60 -40 20 0 20

Standardized % bias across covariates

(Figure 1) Bias distribution of unmatched and matched sample
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p=.049) ¥k, AHAE S Fal 1.424]
(AOR=1.42, p=.041) &2 A2 Yesict spAt
A E & HAAE o¥E= 93] 0.674)
(AOR=0.67, p=.034) ozl Zo=& HFESIth
(Table 4, Figure 2).
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(Table 4) Multivariate logistic regression after PSM on poly-victimization by child maltreatment status

Household financial difficulties caused AOR

by COVID-19 95% Cl P

Depressive symptoms 1.06  0.97-1.15 144 Fo6

o
Suicidal ideation 1.14"  1.00-1.30 .049 1.14

e
Suicide plan 1.16  0.92-1.45 .190 A

142
Suicide attempts 1.42° 1.01-1.98 .041 —
067

Hospital-treated suicide attempts 0.67° 0.45-0.97 .034

T T
0.50 1.00 1.50 2.00

Note. Controls matched on: Gender, age, living arrangements, area of residence, academic achievement, SES, subjective
health status, anxiety, stress, and loneliness; comparisons that are significant at p { .05 are bolded; OR=0Odds Ratio; 95%
CI=95% Confidence Interval

18
1.6

14

1.000 1.000 1.000

08 0.67

0.6

04

Depressive Suicidal ideation Suicide plan Suicide attempts  Hospital-treated
symptoms suicide attempts

®m Matched treatment group OMatched control group

(Figure 2) Estimated suicidal tendencies comparison among post-matched sample
in the past 12 months



10 s=sfa-xieeADSs s

P 221 2AL A2E EYIZ COVID-192 QI3]
AadEo] Aoz 7HYAAIY kst Hade
A0l viA= YRS RIS s =
At} &, COVID-192 s F4s1A Iskd 71
Z3A Aggo] Had AEAHF N vAE FFE
AEsAt= Aol 9wzt 9lem COVID-197¢
AaEC] v|A= AR A JFEe F45t
= ASAR ZAE AN & Ak 2 A9 F
8 Al AR thaat Atk

A7, COVID-19% Izt 74744 215k st
I oSSt HAUL 29.8%weighted
n=786,124)& Ueh} % - 14 109 % 3HE=E 7}
37A o3k Akl Sl AR Uepith k3t
7P978A St A4S Fadat 1EA] o2 H4
| Zholl 7/, A=A Fopd, ARl A
o7} = ACRE IR A O R, EA
AFBIAL F ARBIAA A o] &b, SRR}
3, 2271 59 715 FEiE Hol= 7H39] o3t
AE°] COVID-19 o|$9] 7HA| Eehg T Wo]
SIS H 2 EQF T AEF A, QEZ
4 AAEPGE Bt ofgt k= A AAH
o7 HoRE 3 Ei= oA FAULSE 23

=

P>

9] Hadsol vl o< Aztsittarl Bargk 2713
9} AZIoK2017)9] S+23HE AXE AAE A
FATHFIEHE, 2020)°14% COVID-19& QI T
3= o, k2, AAoll, ALSS 5 FEAU A
A FAGA B AHY 4 kil A Hsta
Utk olof w} Holg| A= BESHA|TE Atk 3
SO gty et T2 o] M5 AN rhEA
ARRATY, 2020). A gl 2=7H Ad A=
A ek Aol gt o 2 g7t cdlAdo] wlet

g W82 otflolA F&oles SHl

=4, PSMZ 285t B4 23, COVID-19
= Qs 7H87AAI7E ARt T ST A A
T 18A] 92 Fdto wls] AT AP =
o] FofwlsHAl w3k, A E & B
£ foluoH @2 A0E Yttt ojst At
= TRt sk AR 5ol Fad A9
AAA - AR g AsfidS AT IHY A
Aol B}t 1AFE, 2007, Abernathy et al.,
2002; Dashiff et al., 2009)2} YX|ok= Zxto|ct.
TR 7S] AR $171e A7 ALRRTE of
Ut Al Age] 7R Aol AA Q1
Fe PR, o]z FAWUE9] AAIA, FAE A
I A o] I vRIvE AP AHKolves,
201002= o] 7hsoit. &, a8 =849
Atz QIR 7HYEAIA ouks Frof A FEo
715(Salameh et al., 20200849 oYz} R|&4EE=
a4 AR QIR - ol HREY] ARt A
(Szlyk et al., 2020)°] FFE Fof A I
gado] gt AulA Alg9] Asfsh= 82l0] He
7kedl 53] AAIA FAAISOIA HE FEHAA
Ul (AR AT, 2020002 siAS
o AUk

Aol g AL oS Zk A, WHY A
ZolA 7H87AA I3t 5= Ashe FoF Aol
sl gAY A= 28R4 FHshT Zast
ot @A wsFolA AlSkal Sl HiEASQ! T
A HER AHAE 2 49T oMY A &H] A
YARRY ol o] FAIA Aol o2 B 1078
Zof 600RHAS] AT} - AAYS A =R
SPH A 2HIE ST AFdoltH A EAAE] S
AR, 2020). LY A HAFE] B4, ol
Ake] oHA|, 18] ROl JiE sAge] “HAA &

o of



A AAEoR Qs AAAVE Adehs she
3e] AU WA Eohe o] WAL Y=
HolcH R A FR U], 20200 Boldl 5,
2021). 5, AR ARHE F7llA AL
st Aakel] Fade] 94 @ o)
o ARBhIA AR Aol @3l 2 1A
Bgtow ojojd 4= gl GAlel W] WSk
Zolet. ole} ulgh Al AAA APgo Aag
ARHUS W 5 gl HoF AS F2Ue iy
o ‘g7 Yoy BRI o] oArlER Y
53 glon] MAA P27} ofd A el £
Aot Fop|BolAo] optazis Bof ] A5
At AL AR AnE e Agde] 7}
5to] 2ol W A2 715 ok Wt AL 7}
SelcholgzlE, 2001). BRROAE sHas]ut
o YT FAES BT 4 Aok A, o
ASRoL AAF FAlom HEA Bae &
Q1 o 58 Hugch W] Agolq 11FsH
xglo] WAz JadolA Aloje} 47|15 BX14) o

+ AT AmE] AR MHAE AT 5

M to

SF AGAE] AA WOl o AJEHARIAE F=
THUL Weedld], FoB/JHEAE SoIA=
A3t 3V, A4 52 E87 vidiE AEARIAE
AESIL AP EEANLEY, 2020). HA
2] A=A ek e AR Fade] A2l
AN LS A8l 2 AAA, A2t A, A5 2
oA Z4319] kg 7]Zolal QLo o3| vrH
A A7 AHIAE EAEA ] mE Qlrh

HM22d 28, 2021 11

|0

[¢]

57t Ae AEoke MY ARolA] 712l 143
=o] e Qlzete] HL WzQl 4ol 247}
AR vt FAd FA1A7E AR A0 tigh A
AR WS Bl TS =T 87t Atk

oo 2 71 A7 ASE At 71 AA
A9 Had d97} ltk. Y¥FE o= COVID-19
2 QIgh /M AA9] BT B B TS
2 HRo| 71 go] R A TAE ASAZ
4 QtHelg5=et 7598, 2007; Dashiff et al,
2009). L2t 7H87A) ke Aok 71 B
£ 718 o] HAIA7 EHolA BE o8-S
ZE 22 ofgks ol 5T L a7t Qi whEt
A 7150l gt A1¢9] P 8/gE AUt 7IETA
TS gt viE 221 WH419] 7153 g
& B 715 o7t RO XY, 715wsiH] A9
5 ThRh HAS Bl Huo] g AEA AT
A3 7 Yo QIgh 7Py A1) Het sle
Trstojof g Zoltt,

£ A7 Ax FAaAS e mH divte
glo|ElE &-83}o] PSMES B3 A W4 9 94
H4=0] Ao izt AolE BAK R HAGsto] 7t
el EAS Bt ddotA 1otk AolA
o977} ek, 1Ey thgat B2 FAIE 7T A
A, 2 AfolA 243t glojel Tt tlojEo]7]
wfEell Al7H AeiAE wFgolet] IR g
AE 714 ol& gutskepr|ell tha Fej7t mhEd.
weha| F&iof A= COVID-19 BHAY o]dd &
get dlolE7} BUH 7L FES v HAE9
AR Aol BAKCRE AFE T8Vt 9l
o =4, 2 4= 2% HolEE 283 a4=
COVID-19% 1&gt 7374 23t 9] COVID-19
d HeE SAHKE Kolsitks A7t ok £
Aol A= olEet SHAIE FESH| Aol PSM= ¢
SF Wi HEEA] QITARRISHY 891 Wl EQE AEE
2 QA 29 23t T2 FAAT 3 89
< BsI¥oy CoVID-19 7% 98 53 Zo]



COVID-199} 217 21Q1 Tlo] Y= W4E B4 4
of =FelA] LZSielth ol
COVID-199} &3k tfRt W45 233t HlolE
£ v g Fayd AT S A4
A e =avt ok

V. 88

B o AE= COVID-192 QI
7} 4] AR miA= JFE
12 Al16At AT HLERIFAE 6
HE A=9] 54,9487 F - 1158 A=of thsto]
AFEFIA B4 AT ATETE v
o7 FoF AF e AHEA ] gt olsiE
TEHokl oA Agks ol gt 7% AR
IFASHIAL SHoIH. A7) B4 AXE B9l =EH
AES ohat Zt

AR, COVID-19=% QI 7784 <2ts ¥
A AdolAe o7, 22 AR BAE F,
Hi 7P 59 7 EH, =2 QL AERA QI
Q2F, 181 2 29| PEFPIE Hol= A
AF9] Hlgo] %A 2 [oHTt ¢ & Ao
Yeltth E41, COVID-192 It 714744 o3}
Aol Haye 197 g2 [k} A4yt
A E S =2 v, AT & HUX =R
Hg-2 32 21 0% YElth o]2jgt AaE vpge
2 FF S FauS 3t st 7|uke] g4l
27 ALA S, Bithd #hA] A7) 191
o WV B7F L H]) A3sE 18 al COVID-19 A%
olx9 715 A AR 91 A=A AYS A
Qlsh= Hlolth.

ol ol

1. SR, HAEXE A¥aEd. (2021). A162}
(20209) BEEATHREAL SA. Al 2

2. Jeigk (2020). T2 19 2 g FF 2 AR
A2 g Wk B4 - BXA] [ssue & Focus, 385,
1-8.

3. BAAS]ATY. (2020). 22U 199] k59l - &
ol iRt FF E AH Wt A A% A
ARB| A

4. AP EAAR S A LIS (2020). Aol AR
CIsie}. Ay E ARSI 93] AAxpE 1A 2020,
A RIS 3]

5. 7SR (2021). 971 Had EEAY
Retrieved from http://www.mogef.go.kr/sp/yt
h/sp_yth_{009.do

6. o8, AFS. (2007). 7RI 7St
ofs oot Weloll vl IF oksdHAT
11(3), 333-3%9.

7. o]F<d, Hmla], 4n]d, k. (2020). FEU9
o W& StwgEe] BEI QXE FAHOE
A7) A7 | = uSATY

8. ol AIE, ¥rs]. (2021). H4E] wAAF

2 2l A d AR 9] of#e: A9 &

e FHOE. AYARIRER A, 32(1), 1-11.

AAEAFEER Y. (2020). HITHH Al H4

| VA BT SR A ol
ojd, (4), 1-15.

10. AL (2021). F2U 1970 491 2 AoPgad
of wlAl: s AW el AABAelE
60(1), 2-10.

11. R3], Axlo}. (2017). HaQ9] A4l07 &%
I A7FgeEete] W, BAEAREY, 245,
72-83.

12. Abernathy TJ, Webster G, Vermeulen M.
(2002). Relationship between poverty and

A

health among adolescents. Adolescence,



13.

14.

15.

16.

17.

18.

19.

20.

3A145), 55-68.
Akematsu Y, Tsuji M. (2012). Measuring the
effect of telecare on medical expenditures
without bias using the propensity score
matching method.  Telemedicine — and
e-Health, 1810), 743-747.

Aquila I, Sacco MA, Ricci C, Gratteri S, Ricci,
P. (2020). Quarantine of the Covid-19
pandemic in

Medico-Legal  Journal — 884),

suicide: A  psychological
autopsy.
182-184.
Balachandran AK, Alagarsamy S, Mehrolia S.
(2020).

Covid-19 pandemic:

Suicide among children during

An alarming social

issue. Asian Journal of Psychiatry, 54,
102420.
Becker, M., & Correll, C. U. (2020).

Suicidality in childhood and adolescence.
Deutsches Arzteblatt International 11715),
261-267.
Brenner MH, & Bhugra D. (2020).
Acceleration of Anxiety, Depression, and
Suicide: Secondary Effects of Economic
Disruption Related to COVID-19. Front
Psychiatry, 11, 592467.

Burnett D, Eapen, V, Lin PL (2020). Time
Trends of the Public’'s Attention Toward
Suicide During the COVID-19 Pandemic:
Retrospective,
Study. JMIR Public Health Surveill &4),
€24694.

Caballero-Dominguez CC, Jimenez-Villamizar
MP, Campo-Arias A. (2020). Suicide risk
during the lockdown due to coronavirus
disease (COVID-19)
Studies, 1-6.
Dashiff C, DiMicco W, Myers B, Sheppard K.

Longitudinal ~ Time-Series

in Colombia. Death

21.

22.

23.

24.

25.

20.

27.

28.

H2od 28, 2021 13

(2009). mental
health. Journal of Child and Adolescent
Psychiatric Nursing, 221), 23-32.

[sumi A, Doi S, Yamaoka Y, Takahashi K,

Fujiwara T. (2020). Do suicide rates in

Poverty and adolescent

children and adolescents change during
school closure in Japan? The acute effect of
the first wave of COVID-19 pandemic on
child and adolescent mental health. Child
Abuse & Neglect, 1102), 104680.

Juan W 9] 59. (2015). Non-medical use of
psychoactive drugs in relation to suicide
among Chinese adolescents.
Addictive Behaviors, 51, 31-37.
Kolves K. (2010). Child suicide,
environment, and economic crisis.
313), 115-117

McLoughlin LT, Spears BA, Taddeo CM,

Hermens DF. (2019). Remaining connected in

tendencies

family

Crisis,

the face of cyberbullying: why social

important for mental
health. Psychology in the Schools, 540),
945-958.

Reger MA, Stanley IH, Joiner TE. (2020).
Suicide mortality and coronavirus disease
2019—a perfect storm?. JAMA Psychiartry,
7A11), 1093-1094.

Salameh, P 2] 59. (2020). Mental health

outcomes of the CoViD-19 pandemic and a

connectedness  is

collapsing economy: perspectives from a
developing country. Psychiatry Research,
294, 113520.

Szlyk HS, Berk M, Peralta AO, Miranda R.
(2020). COVID-19 Takes Adolescent Suicide
Prevention to Less Charted Territory. Journal
of Adolescent Health, 6A2), 161-163.
UNICEF Thailand. (2020). 8 in 10 youth



29.

worried about their family income due to
COVID-19, Retrieved from https://www.uni
cef.org/thailand/press-releases/8-10-youth-
worried-about-their-family-income-due-cov
id-19

World Economic Forum (2020). COVID-19 is
Hurting Children’s Mental Health. Here are 3
ways we can Help. Retrieved from https://

30.

www.weforum.org/agenda/2020/05/covid-19
-is-hurting-childrens-mental-health
YoungMinds (2020). Coronavirus: Impact on
Young People with Mental Health Needs.
Retrieved from https://youngminds.org.uk/
about-us/reports/coronavirus-impact-on-yo
ung-people-with-mental-health-needs/#covi
d-19-march-2020-survey



