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ABSTRACT

This study examines the factors associated with the change in the number of suicides per month during the
COVID-19 pandemic from 2019 to 2021. For economic indicators, employment and unemployment rates, Con-
sumer Price Index, and Consumer Sentiment Index were used. As inverse indicators of social distancing, the
numbers of overseas departures, domestic trips, and movie audience were used. The monthly numbers of in-
patients and outpatients for depression were included to consider the effect of the prevalence of depression.
Pearson’s correlation coefficient analysis and a linear regression were conducted. There was a continued
decrease in the number of suicides of 1.7% in 2021 from 2020 following the 4.4% decrease in the previous year.
The employment rate was positively associated with the number of suicides for males, while the consumer price
index was negatively associated with the number of suicides for females. While the inverse social distancing
measures were positively correlated with the number of suicides, no significant association was observed in the
regression analysis. Commonly shared thoughts that the pandemic would lead to an increase in suicides by its
direct negative impact on mental health or indirect impact through the aggravation of economic conditions and

social distancing need to be re-examined.

1. Introduction

Since the beginning of the COVID-19 pandemic, suicide has been
considered one of its most feared sequela. For several months following
the outbreak of COVID-19, articles expressing concern for suicide in-
crease have been churned out with an increase in calls for suicide pre-
vention (Kim, 2021). Contrary to expectations, however, subsequent
studies showed a modest reduction or no significant change in suicide
rates worldwide (Curtin et al., 2021; Tandon, 2021). These unantici-
pated findings are received with some reservation as the current positive
effect of the COVID-19 on suicide is considered to be temporary. Given
its pervasively negative effects on the economy and restrictions in social
relationships, the pandemic is still believed to work negatively on
mental health and lead to an increase in suicides in the long run.

Despite the reasonable concern for the negative effect, the pacifying
effect of the pandemic on suicides needs to be further investigated. The
relationship between suicide and social crisis was mainly studied in the
context of economic crises. Increased mortality rates during economic
and financial crises have been reported in many countries (Rachiotis
et al., 2015; Thomas and Gunnell, 2010), most of which are thought to
be related to unemployment (Fu et al., 2013; Santana et al., 2015).
Concerning the effect of the social crisis on suicides, while a few studies
reported an increase in the suicide rate during social crises including

E-mail address: agnus@snu.ac.kr.

https://doi.org/10.1016/j.psychres.2022.114663

pandemics and war (Bosnar et al., 2004; Cheung et al., 2008), a decrease
in suicide rates during wars was also reported (Lester, 1993; Rojcewicz
Jr, 1971). Given the paucity of studies concerning the relationship be-
tween suicide rate and social crisis other than with unemployment or
economic crises, examining suicide rates during the pandemic may
provide us with a new perspective on crises concerning the mental
health of human beings as well as suicide.

The supposedly “temporary” impact of the pandemic on suicides
needs to be examined in several aspects. First, it should be examined
whether the impact was really transient by investigating the change in
the number of suicides in the second year of the pandemic. Second,
given that apprehension for a suicide increase during the pandemic is
based on the concern for aggravating economic conditions to a consid-
erable extent (Reger et al., 2020), the association between the number of
suicides and economic conditions during the pandemic needs to be
examined. Third, social distancing, which restricts physical contacts
among people, has been strongly suspected to have an adverse impact on
mental health (Venkatesh and Edirappuli, 2020). However, the decrease
in suicides observed during the early period of the pandemic suggests
that the effect of social distancing may be different. The examination of
the relationship between the change in the number of suicides and the
implementation of social distancing measures may provide new insight
into the impact of social distancing on mental health.
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Fig. 1. The number of suicides per month in Korea 2019-2021.

Lastly, the rise in the number of suicides can be considered to reflect
the aggravation of mental health (Bradvik, 2018). However, despite
reports which show an increase in depressive moods and other negative
effects on mental health during the pandemic, a decrease in the number
of suicides during the pandemic was documented in many countries
(Deisenhammer and Kemmler, 2020; Kim, 2021; Lin et al., 2021; Tan-
don, 2021). This phenomenon requires two examinations. First, whether
the prevalence of depression really increased as is commonly thought.
Second, if the prevalence of depression really increased, whether the
association between the prevalence of depression and that of suicide
held during the pandemic as conventionally believed.

This study was conducted to examine the factors associated with
change in the number of monthly suicides during the COVID-19
pandemic. The monthly number of suicides in Korea in 2021 was
compared with those in 2020 and 2019. The relationships between the
number of suicides with the rates of employment and unemployment,
the degree of social distancing, and health care utilization for depression
were assessed with the monthly data during the period.

2. Methods
2.1. Procedure and data collection

The monthly number of suicides from January 2019 to December
2021 was acquired from cause of death statistics of Statistics Korea
(KOSIS, 2021c). For economic indicators, monthly employment and
unemployment rates were acquired from Economically Active Popula-
tion Survey by Statistics Korea (KOSIS, 2021b), and Consumer Price
Index from Consumer Price Survey by Statistics Korea (KOSIS, 2021a).
In addition, in order to estimate the effect of the subjective measure of
how people perceive economic conditions, the Consumer Sentiment
Index (Bank of Korea, 2022) was included as a variable. Regarding social
distancing, three indices were used as inverse indicators of social
distancing, which were highly likely to be affected by the pandemic
related restrictions. The monthly numbers of overseas departures

(Korea Tourism Organization, 2021), domestic trips (Ministry of Culture
Sports and Tourism, 2021), and movie audience (koficKOBIS, 2022)
were acquired from the official statistics of the related departments.
Lastly, to assess the relationship between the prevalence of depression
and the number of suicides, the monthly numbers of inpatients and
outpatients for depression were acquired from the database provided by
the Health Insurance Review & Assessment Service (Health Insurance
Review and Assessment Service, 2021). For defining depression, the
International Classification of Diseases codes F32 and F33 were used. All
variables, except for the Consumer Price Index, the Economic Sentiment
Index, and the number of movie audience, were acquired for males and
females. All data were from January 2019 to December 2021 except for
health care utilization for depression (January 2019-October 2021) and
the number of domestic trips (January 2019-December 2020). The
measures used in this study were for the entire Korean population.
Concerning the economic indicators, the target population was the
entire adult population of Korea.

2.2. Statistical analysis

First, the monthly number of suicides and other variables during
2019 and 2021 were compared to the corresponding months in the
previous year. Second, correlation between the number of suicides and
other variables including financial indices, social distancing, and health
care utilization for depression was examined with Pearson’s correlation
coefficient analysis. Third, a linear regression was used to examine the
relationships between suicides and variables which were significant in
the correlation analysis. For data acquisition and analysis, IBM SPSS
Statistics (version 26) were used.

3. Results

The monthly change in the number of suicides during 2019 and 2021
is presented in Fig. 1. The number of suicides in 2020 decreased by 4.4%
from 2019 with males showing a 6.5% decrease and females a 0.8%
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Table 3

Correlation matrix of the number of female suicides and explanatory variables.

Health care utilization for depression

Inverse indicators of social distancing

Economic indicators

N of female
inpatients for

N of female
outpatients for

N of movie

N of domestic

N of overseas
departures of

Consumer

Consumer
Price Index

Female
employment

Female
unemployment

N of

female
suicides

audience

trips of

Sentiment

depression

depression

females females

Index

rate

rate

N of female suicides

Economic

—0.079

Female

unemployment rate

indicators

0.211 —0.863**

Female employment

rate

—0.252 0.208

—0.283

Consumer Price

Index

—0.324 —0.267 0.357* 0.604**

Consumer Sentiment

Index

—0.072 0.152 —0.596%* 0.135

—0.023

N of overseas

Inverse indicators

departures of females

of social

0.847**

0.675%*

—0.034 —0.256 0.409* —0.444*

N of domestic trips of

females

distancing

—0.244 0.305 —0.459%* 0.228 0.934%* 0.852%*
—0.234 0.911%** 0.389* —0.544**

0.015

N of movie audience

N of female

—0.616**

—0.738**

0.231

0.036

Health care

outpatients for
depression

utilization for
depression

—0.417* 0.563%* —0.320 0.350% 0.783** 0.778** 0.826** —-0.296

0.224

N of female

inpatients for
depression

*p < 0.05, ** p < 0.01.
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increase. Based on the provisional number of suicides in 2021, the
number of suicides in 2021 decreased by 1.7% from 2020 with a 1.5%
decrease in males and a 2.0% decrease in females.

The correlation between the number of suicides and other variables
is presented in Tables 1-3. For the total population (Table 1), the
employment rate and the number of inpatients for depression showed a
positive correlation with the number of suicides, and the consumer price
index was negatively correlated with the suicide rate. The pattern of
correlation for males was similar to that for the total population except
for the significant positive association of monthly numbers of overseas
departures and movie audience with the number of suicides (Table 2).
For females, no significant correlation with the number of suicides was
observed (Table 3).

The regression analysis for the number of suicides was performed
with employment rate, consumer price index, the number of movie
audience, and the number of inpatients for depression (Table 4). The
employment rate was positively associated with the number of suicides,
and the consumer price index was negatively associated with the num-
ber of suicides. In males, only the former association was statistically
significant, and in females only the latter.

4. Discussion

This study investigated the change in the monthly number of suicides
from 2019 through 2021. The annual number of suicides continued to
decrease during 2019 and 2021. In the correlation analysis, the number
of suicides for males was positively correlated with the employment
rate, numbers of overseas departures and movie audience, and the
number of inpatients for depression. The correlation between the
number of suicides for males and the consumer price index was negative.
Female suicide showed no significant correlation. In the regression
analysis, the employment rate was positively associated with the num-
ber of suicides for males, and the consumer price index was negatively
associated with the number of suicides for females.

The decrease in the number of suicides during the first year after the
outbreak of COVID-19 was reported in a number of prior studies. The
continued decrease during the second year of the pandemic in 2021 in
this study suggests that the suicide decrease during the pandemic may
not be a temporary phenomenon. Furthermore, the female suicides,
which showed a slight increase between 2019 and 2020, declined be-
tween 2020 and 2021.

As much as the initial decrease in suicides during the first year of the
pandemic was unexpected, the prolonged decrease in the second year
indicates that the effect of the pandemic on suicides has become more
significant. This phenomenon can be explained in two ways. First, it can
be due to the direct impact of the pandemic. An increased awareness of
imminent crisis shared by community members and raised solidarity,
which is needed to cope with the crisis (Tomasini, 2021), could have
worked to decrease suicides. Second, the decrease in suicides during the
pandemic could be an indirect effect of the pandemic due to the changes
involved with it such as changes in economic situation or the effect of
social distancing. This study primarily examined the second hypothesis
and intended to give insight into assessing the first hypothesis. In terms
of economic indicators, suicide rate was positively correlated with
employment rate. The association of suicide rate with unemployment
rate was negative although not statistically significant. This finding is in
contrast with those found in the studies which were performed before
the pandemic. Rises in suicide rates associated with an increase in un-
employment were reported in many countries (Chang et al., 2013), and
the unemployment rate is generally known to be positively associated
with the suicide rate (Blakely et al., 2003) though some reports showed
no association (Hintikka et al., 1999).

The finding concerning suicide and unemployment in this study
suggests two points. First, it demonstrates that the positive association
between unemployment and suicide does not always hold and can be
reversed in some circumstances. Many studies found that
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Table 4
Regression analysis predicting the number of suicides.

Psychiatry Research 314 (2022) 114663

Dependent variable: number of suicides

Dependent variable: number of male suicides

Dependent variable: number of female suicides

Independent variables Coefficient  SE Independent variables

Coefficient  SE Independent variables Coefficient  SE

Employment rate 41.258* 18.142  Male employment rate

Consumer Price Index —31.796* 13.426  Consumer Price Index

N of movie audience 0.000 0.000 N of movie audience

N of inpatients for 0.174 0.103 N of male inpatients for
depression depression

R? 0.544 R?

44.294** 15.419  Female employment rate 8.940 6.751

—15.706 10.196  Consumer Price Index —13.470* 5.901

0.000 0.000 N of movie audience 0.000* 0.000

0.252 0.183 N of female inpatients for 0.122 0.069
depression

0.587 R? 0.279

*p < 0.05, ** p < 0.01.

unemployment was positively associated with suicide at both the indi-
vidual and population levels, and stress was said to be associated with it
(Elbogen et al., 2020). In a society where a certain level of economic
conditions is secured for individuals, however, unemployment may not
be a stressor as significant as in a society where having a job is a pre-
requisite for sustaining a living. In addition, during the pandemic, the
Korean government provided a series of supplementary budgets to
support employment and benefits to help sustain household income
levels (Ministry of Economy and Finance, 2021). Governmental finan-
cial supports during the pandemic could have reduced the burden of
unemployment. The positive association between employment and
suicide rates also supports that having a job can be a more significant
stressor than losing it in certain conditions given that work-related stress
is a significant predictor of suicide attempts (Kim et al., 2021). Second,
the concern for suicide during the COVID-19, which is largely based on
the possible increase in unemployment, needs to be reconsidered. The
results in this study cast questions about the core premises of this
concern: whether unemployment really increased after the COVID-19
and whether suicide really increased following the increase in unem-
ployment, if it occurred. This study demonstrates that the concern for
suicide initially raised and still being raised regarding the pandemic
needs to be examined based on an accurate assessment of the economic
effect of the pandemic and its aftermath on suicides.

The negative association between the consumer price index and the
number of suicides also contradicts the general concern about the in-
crease in suicides due to aggravating economic conditions during
COVID-19. The association between the consumer price index and sui-
cide rate was dealt with in only a few studies, which presented rather
inconsistent findings: negative ones in UK females, Australian males and
the US and positive ones in Australian females and India (Berk et al.,
2006; Ceccherini-Nelli and Priebe, 2011; Rajkumar et al., 2015). These
results suggest that the negative association between the consumer price
index and suicide rate is predominant in developed countries. Consid-
ering that the association was also negative in the cross-sectional anal-
ysis with the latest data of 2005 in the above-mentioned study in India, it
is likely that the effect of economic pressure on suicide may become
small in developed economies. Consumer sentiment index was reported
to be negatively associated with suicide rates (Berk et al., 2006; Botha
and Nguyen, 2021; Collins et al., 2021). The absence of their association
in this study suggests also that the economic impact on suicide was not
like as had been expected.

The inverse social distancing measures, the numbers of overseas
departures and movie audience, were positively correlated with the
number of suicides, and no significant association was observed in the
regression analysis. This finding suggests that social distancing was not
positively associated with the number of suicides, contrary to common
expectation. This could be explained in a number of ways such as a
decrease in stress from job or social activity, a decrease in drinking at
social gatherings, which had been a common practice in Korea before
the pandemic, and an increase in family contact, which is known to be
effective in preventing suicide. The possible positive effect of social
distancing on mental health needs to be further investigated in future
studies.

Concerning the prevalence of depression, the numbers of inpatients
and outpatients for depression increased for males and females
compared by month and year. Although the monthly number of in-
patients decreased during the first year of the pandemic, which is
considered to be due to the overall decrease in inpatient utilization
during the pandemic, the outpatient numbers continued to increase
during the period. However, the absence of a significant association
between the number of patients with depression and the number of
suicides demonstrates that their relationship during the pandemic was
not as had been generally expected. Despite the known explicit corre-
lation between suicide and depression, the study finding suggests that
more elements can intervene in suicides. Investigating those elements
which, as suggested in this study, could be controllable at the society
level would be important in future studies.

There are some caveats in this study. First, the occurrence of suicide
has a seasonal variation, and this original variation can make it difficult
to measure the impact of economic and social distancing measures on a
monthly basis. Due to the relatively short length of time since the
beginning of the COVID-19 pandemic, it was impossible to apply
commonly used year-based analyses. However, given that the social
distancing measures have changed a number of times within one year, a
month-based analysis could be more appropriate to assess the influence
of those measures. Although the suicide rate has a seasonal variation,
monthly data of three consecutive years could have adjusted the sea-
sonal variation of suicide rates. Second, this study is population-based,
and the associations between variables may not hold true for in-
dividuals. Therefore, a simple application of the association to each
individual should be avoided. Third, the impact of deaths from COVID-
19 on the number of suicides was not considered in this study. Although
the number of deaths due to COVID-19 in Korea was stably low during
most of the study period, it began to increase sharply after September
2021. Considering that 90% of the deaths due to COVID-19 in Korea
were among those over age 60, the possible change in the number of
suicides among the aged population due to the increase in deaths due to
COVID-19 needs to be considered. Future studies covering the period
after the increase in deaths due to COVID-19 should consider this. Lastly,
the association demonstrated in this study is different from causality but
should be understood as a guide to future studies identifying the causes
of suicide decrease during the COVID-19 pandemic. Despite those ca-
veats, the significance of this study would be the demonstration that the
decrease in the number of suicides during the pandemic may not be
short-term as commonly expected, and the influence of economic con-
ditions and social distancing on suicides was also contrary to general
expectations.

This study showed that there was a continued decrease in the number
of suicides during the second year of the pandemic. This suggests that
the decrease in suicide during the COVID-19 pandemic may not be
temporary and that the pandemic may have a substantial effect on
decreasing suicide. This study also showed that unemployment and so-
cial distancing were not found to be associated with suicides during the
COVID-19. On the contrary, the employment rate was positively asso-
ciated with the number of suicides. Commonly shared thoughts that the
pandemic would lead to an increase in suicides by its direct negative
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impact on mental health or indirect impact through the aggravation of
economic conditions and social distancing need to be re-examined.
Investigating the positive effects of crisis on mental health and posi-
tive reorganization of social relationships by social distancing would
shed light on developing strategies for suicide.
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