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Abstract

Objectives: COVID-19 has disrupted peoples’ lives in various ways. Especially, social distancing measures
have isolated peoples, families, and communities from each other, and the concerns for mental health issue
have been raised. In this study, we assessed the excess deaths from suicide to shed light on the mental health

impact during the COVID-19 pandemic.

Methods: The time-series suicide deaths data from 2015-2019 were used in the quasi-Poisson generalized
linear models. Based on sex and age, suicide deaths from February 2020 to March 2021 were predicted. For
each sex, the predicted deaths from suicide, the counterfactual of COVID-19, were compared with the observed

deaths.

Results: Men and women had different aspects of excess deaths from suicide. For men, deficit in suicide was
observed during March, April, May, June, September of 2020 and January, February of 2021, just after the
peak of each wave. Instead, for women, an excess of 19.69% (95% CI: 2.41, 43.98) in deaths from suicide was

observed in January 2021.

Conclusion: Deficits from the ‘pulling together effect’ in the times of disastrous difficulties were suspected of
men, while excesses from familial and social strains seemed to be more prominent for women. The

vulnerabilities to suicide should be scrutinized based on gender, and the countermeasures against COVID-19

should be implemented taking this into account.
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Table 1. Results of the 5-fold cross validation by sex.

A AFY

Men Women
Year of test MAE MAPE MAE MAPE
dataset
2015 67.8 8.1 29.5 8.6
2016 41.2 5.6 21.3 6.6
2017 57.7 7.8 27.5 9.6
2018 52.5 6.0 32.2 104
2019 52.4 6.6 44.8 12.3
Mean 543 6.8 31.0 9.5
Std Dev 9.6 1.1 8.7 2.1
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AlZ]47F (Confidence Interval, CD< Zelgk Fr AA Yeld Aoz #2st) (Table
Axte &3 Zoh (Fig 1; Table 2). ¥4 9 3) [19].

A%, 2020 39 (-11.23%, CI: -19.49,-1.08),
49 (-15.69%, CI: -22.73, -7.24), 59 (-
10.99%, CI: -18.51, -1.95), 69 (-9.91%, CI:
-17.33, -1.04) , 99 (-16.71%, CI: -23.42, -
8.7), 202139 1¥ (-12.87%, CI: -20.97, -
2.91), 29 (-22.51%, CI: -31.55, -10.72)°l
frolst &9 #heo] 27 A &S g1 4
AAgLh ;G ke AW oz sigE A
APEARE R AA AR ARERE 27 A
g Ao B & 9k ol <19+ 10¥Hd
o COVID-19 &zxz 2@ $7 109
o dold 34, 77 1}, 23,

2
24

84, 11¥9%

A Men

o] Aol 79, 2021 19l 19.69% (CI: 2.41,
43.98)9] =3 Al EE&S A, o
A9k o2 717kl =
s 4 gl o]
Ak 23 AbY BEo] g
2021 1€, 949 4% -12.87% (CI: -20.97,
-2.9D9 Z3 Al B2 o=d A AR
TR A A AMEARE $7F GA YERR T

ol¢h e el wWE Aol AT 10909
2 COVID-19 &Rz "ol 71 =9kd

12925 3 @ 59 Aol e Hoz

Women

Percent excess deaths (%)
~

Fig 1. Monthly percent excess deaths of suicide during Pandemic by men (A) and women (B) (Grey dashed

line indicates 95% CI value from the results).
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Table 2. Percent excess deaths by sex and month during pandemic
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(Feb, 2020- March, 2021).

Men Women

Percen Percen
Month Observed I()(I)Z?);:técl);l exce:scge;ths Observed I();Zi;:t(lj(;? exce:scge;ths

(95%CI) (95%CI)
Feb, 2020 701 768.92 (696.49, 841.36) -8.83 (-16.68, 0.65) 276 295.28 (256.16, 334.4) -6.53 (-17.46,7.74)
Mar 771 868.53 (779.41, 957.66) -11.23 (-19.49, -1.08) 360 324.06 (277.71,370.4) 11.09 (-2.81, 29.63)
April 758 899.03 (817.13, 980.92) -15.69 (-22.73, -7.24) 360 348.46 (302.43, 394.49) 3.31(-8.74, 19.03)
May 785 881.96 (800.64, 963.28) -10.99 (-18.51, -1.95) 353 353.66 (306.06, 401.26) -0.19 (-12.03, 15.34)
June 757 840.3 (764.96, 915.64) -9.91 (-17.33,-1.04) 371 345.54 (296.61, 394.48) 7.37 (-5.95, 25.08)
July 837 822.98 (744.83,901.14) 1.7 (-7.12, 12.38) 374 334.52 (280.76, 388.29) 11.8 (-3.68,33.21)
Aug 794 869.68 (759.55, 979.8) -8.7 (-18.96, 4.53) 366 368.47 (288.74, 448.19) -0.67 (-18.34,26.76)
Sep 679 815.18 (743.69, 886.67) -16.71 (-23.42, -8.7) 332 334.82 (284.48, 385.16) -0.84 (-13.8, 16.71)
Oct 772 771.41 (681.86, 860.97) 0.08 (-10.33, 13.22) 341 330.93 (285.99, 375.86) 3.04 (-9.28, 19.23)
Nov 702 732.04 (663.09, 801) -4.1(-12.36, 5.87) 341 305.84 (263.27, 348.41) 11.5(-2.13, 29.52)
Dec 643 695.14 (622.84, 767.44) -7.5(-16.22,3.24) 261 282.44 (235.8, 329.08) -7.59 (-20.69, 10.68)
Jan, 2021 612 702.38 (630.34, 774.42) -12.87 (-20.97, -2.91) 329 274.88 (228.5,321.26) 19.69 (2.41, 43.98)
Feb 642 828.48 (719.1,937.87) -22.51(-31.55,-0.72) 310 325.56 (251.68,399.43) -4.78 (-22.39, 23.17)
Mar 883 883.19 (777.79, 988.59) -0.02 (-10.68, 13.53) 358 321.46 (244.24,398.69) 11.37 (10.21, 46.58)
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Table 3. Incidence per 100,000 population of confirmed
COVID-19 cases by month.

151t} (Table 3).

Sh=o| coviD-19 MO T 7|7+of

Month Cases Population Incidence
Jan, 2020 1858 51847509 3.58
Feb 3139 51844627 6.05
Mar 6636 51843195 12.80
Apr 979 51842524 1.89
May 703 51841371 1.36
June 1331 51839408 2.57
July 1506 51839852 291
Aug 5642 51839953 10.88
Sep 3865 51841786 7.46
Oct 2699 51838016 5.21
Nov 7688 51834302 14.83
Dec 26528 51829023 51.18
Jan, 2021 15624 51825932 30.15
Feb 11467 51824142 22.13
Mar 13415 51705905 25.94
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P& Aae F7F BaElal, oz <lg A2 g RRle] #le AA sk AgA<]
A% otst $e= AA Aok [27]. 7 EEA @S W, B a2 wEel
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Fig 2. Year-on-year difference in employment rate (A), the number of employment (B) and the number of 1366

women emergency call related to mental health in Seoul centre.
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FHS] Hlgo] HaHoRE FUksiith [35].
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Appendix A. Supplementary data

Table S1. Information of coded copycat suicide during study period

Celebrity number Age Date of death Occupation
1 31 2015.10.27 Singer
2 65 2015.4.9 Politician
3 28 2017.12.18 Singer
4 62 2018.7.23 Politician
5 25 2019.10.14 Entertainer
6 28 2019.11.24 Singer
7 65 2020.7.9 Politician
8 26 2021.1.23 Entertainer
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Table S2. Results of qAICc value from sensitivity analysis

ot=9| coviD-19

unemp 0 lag

unemp 0 lag

unemp 1 lag

unemp 1 lag

unemp 2 lag

unemp 2 lag

unemp 3 lag

unemp 3 lag

e e copycat 0 lag copycat 1 lag copycat 0 lag copycat 1 lag copycat 0 lag copycat | ag copycat 0 lag copycat 1 lag
1 0-19 347.03 349.91 336.84 338.58 338.22 338.66 335.40 337.82
1 20-29 309.68 311.52 315.76 320.38 310.49 313.57 308.62 311.80
1 30-39 392.26 398.69 382.04 390.65 382.06 391.54 404.00 415.41
1 40-49 271.04 273.82 270.54 273.53 270.23 273.45 271.34 276.44
1 50-64 290.20 301.71 264.22 276.68 263.48 276.49 262.58 271.56
1 65+ 301.23 307.61 311.54 319.91 306.39 313.54 305.52 312.60
2 0-19 305.40 270.18 293.59 261.00 290.89 261.05 291.09 260.77
2 20-29 229.49 242.23 228.14 241.87 236.29 250.59 230.80 241.74
2 30-39 325.46 340.39 336.89 356.99 333.90 350.54 332.39 340.93
2 40-49 421.89 351.46 423.91 35491 424.42 356.32 435.35 363.50
2 50-64 33347 331.34 336.17 332.78 333.06 330.46 334.54 331.51
2 65+ 364.09 367.57 368.49 372.78 355.79 358.97 381.41 384.92

Mean of gAICc 324.27 320.54 322.34 320.01 320.44 317.93 324.42 320.75

*unemp denotes unemployment and copycat denotes copycat suicide (month was used as the unit of lag).
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