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Abstract

Since 2003 Korea has experienced the highest suicide rate among OECD countries. One of

the societal risk factors that triggers suicide is the contagious nature of suicide. This paper

empirically examines the effect of celebrity suicide reports on subsequent copycat suicides,

using daily suicide data and information of highly publicized suicide stories in Korea from

2005 to 2018. The findings from the Poisson regression model suggest that the number of

public suicides soars after media reports on celebrity suicides. On average, the number of

suicides in the population increased by 16.4% within just one day after the reports. Further

analysis reveals that female and younger subgroups are more likely to be affected by celeb-

rity suicides. Moreover, the public reacts more strongly to suicide incidents of celebrities of

the same gender and even imitates the methods of suicide used by celebrities. This paper

highlights the significance of careful and responsible media coverage of suicide stories to

prevent copycat suicide. For policymakers, it is crucial to implement regulations not only for

traditional media but also for new media where younger people can freely access unfiltered

information.

Introduction

Globally, suicide rates among youth have increased significantly over the past several decades

[1, 2]. Among others South Korea (hereafter Korea) has the highest suicide rate as shown in Fig

1: as of 2018, 23 out of 100,000 Koreans committed suicide and the number is the highest

among OECD member countries whose average suicide rate was 11.2. Suicide is now one of the

leading causes of death among young adults in Korea [3]. In particular, the contagious nature of

suicide is one of the societal risk factors that triggers suicide, especially for adolescents [4–8],

although it is controversial that negative emotion or risky behavior are contagious [9–11].

Research on suicide has important policy implications because suicide is a serious social

problem that incurs significant psychological and financial costs for bereaved family members

and their society [12]. The study of demographic, social, and economic determinants of suicide

dates back to Durkheim [13]. Durkheim’s claim of suicide imitation or suicide suggestion has

been increasingly examined by various fields of researchers (for example, see [14]). However,

the question on suicide imitation has not been studied rigorously in the Korean context. Time

series observation in Korea shows that the number of public suicides significantly increased
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after the two most publicized suicide incidents of two celebrities, Choi and Roh, who passed

away on October 2008 and May 2009 [15, 16]. Suicides of celebrities often cause a surge in sui-

cide rates among people of the same gender and age group, and many of them even use the

same method of suicide as the celebrities did [17]. This paper studies whether there are indica-

tions of the Werther effect, which refers to imitative suicidal behavior in Korea. The term

“Werther effect” was first used by Phillips to show imitation of celebrity suicide, i.e., whether

the number of suicides increased after a suicide story was publicized. Phillips finds a nation-

wide increase in suicides in the U.S. and in Britain after publicized suicides, which is contrary

to Durkheim’s claim of the irrelevance of timing on suicide [13, 18].

Since the first empirical research on the Werther effect was conducted by Phillips, the claim

has been reinforced in the U.S. that highly-publicized suicide stories have a negative impact on

the public [18–22]. For example, Stack finds that suicide stories of entertainers and politicians

led to imitative suicides using U.S. data of suicide between 1948 and 1983 [21]. A continuous

empirical analysis of the Werther effect has been performed in other countries as well. Cheng

et al. investigate the case of Taiwan, suggesting that reporting a suicide of a Taiwanese celebrity

caused public copycat suicides, especially for young males using the same method (hanging)

[23]. Ladwig et al. and Hegerl et al. find evidence that the number of railway suicidal acts in

Germany increased significantly after the railway suicide of a certain celebrity [24, 25].

According to Ueda et al., the general public in Japan is most affected by the suicides of nation-

ally recognized politicians, followed by entertainers [26]. In more recent studies, Ueda et al.

show that copycat suicides increase in Japan only when suicides of celebrities elicit a large reac-

tion from Twitter users [27]. Furthermore, Bridge et al. find that the release of a Netflix series,

which deals with the story of an adolescent girl who commits suicide, was associated with an

increase in suicide rates among teenagers in the U.S. [28]. In the Korean context, Fu and Chan

suggest that the magnitude of the impact of celebrity suicides on the public was positively asso-

ciated with the amount of media coverage using weekly suicide counts [29]. Kim et al. also

find evidence of the Werther effect in Korea by focusing on the suicides of two specific celebri-

ties (an actress and the former President who committed suicide in October 2008 and May

2009) [16].

Fig 1. Suicide rates, per 100,000 persons, 2018 or latest available. Note: Suicide rates are defined as the deaths

deliberately initiated and performed by a person in the full knowledge or expectation of its fatal outcome. Source:

OECD (2020), Suicide rates (indicator). doi: 10.1787/a82f3459-en (Accessed on 06 November 2020).

https://doi.org/10.1371/journal.pone.0249896.g001
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Nevertheless, existing studies of the Werther effect have several limitations. First, studies

using monthly or weekly data cannot exactly distinguish whether public suicides were caused

by celebrity suicides or by other events. To cope with this problem, we employ daily suicide

data. Jonas also uses daily suicide counts between 1968 and 1980 to test the Werther effect in

Germany, and thus our paper extends the prior effort by investigating the new media environ-

ment in the 2000s [30]. In particular, the rapid development of mass media and Internet tech-

nology has increased the amount and speed of information dissemination, and the media now

provides a new interactive and communication platform for youth and young adults. Second,

a more general analysis is needed because previous studies have focused on investigating the

impact of specific celebrity suicides [15–17, 24, 25, 29, 31]. We employ a more comprehensive

list of celebrities over a longer period than previous studies. As opposed to previous research,

we also consider macroeconomic factors which might affect suicidal behavior such as stock

price index, policy changes, celebrity deaths by accidents or illness, and other factors such as

weather. Including these variables leads us to distinguish whether the change in the public sui-

cide rate is due to celebrity suicide reports or other circumstances. Finally, we evaluate the

impact of the media policy on suicide rates. This analysis provides discussion on how the gov-

ernment could prevent and reduce copycat suicides and suggests policy implications regarding

the media regulation. This study will shed light on the importance of media policy because

celebrities’ behaviors frequently provoke public feelings through media exposure [32].

Materials and methods

Daily suicide data were extracted from mortality microdata published by the Korean National

Statistics Office. It includes information from 2005 to 2018 for the date of death, gender, age at

death, and methods of suicide. In our data, the variable for suicide methods is based on the

International Classification of Disease (ICD). The ICD classifies unique codes for causes of

death. The codes X60 to X80 in the ICD correspond to suicide methods, and we reclassified

them into four types: self-poisoning, hanging, jumping or using deadly objects, and others.

The total number of suicides in our sample is 189,985 and the total period we cover is 5,113

days. Summary statistics for the number of daily suicides by age group, gender and method of

suicide are given in Table 1.

We gathered information about 13 highly publicized celebrity suicides between 2005 and

2018. The celebrities are composed of 11 entertainers and two politicians. In addition to the

Table 1. Summary statistics for daily suicides.

Variable Observation (days) Mean (persons) Std. Dev. Min (persons) Max (persons)

Total 5,113 37.157 9.735 9 87

Ages of 10–29 5,113 4.544 2.572 0 20

Ages of 30–49 5,113 12.918 4.589 1 43

Ages of 50–69 5,113 11.935 4.209 0 34

Ages of 70 or above 5,113 7.758 3.334 0 25

Male 5,113 25.333 7.197 5 56

Female 5,113 11.824 4.494 1 41

Unspecified means 5,113 .404 .704 0 5

Self-poisoning 5,113 10.38 3.993 0 28

Hanging 5,113 18.913 6.665 3 63

Drowning 5,113 1.273 1.208 0 8

Fire, smoke, explosive materials 5,113 .268 .525 0 4

Jumping, deadly objects 5,113 5.918 2.651 0 19

https://doi.org/10.1371/journal.pone.0249896.t001
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list, we also present the number of news reported in the biggest search engine in Korea,

NAVER, within one month after the celebrity’s death using keywords such as “[celebrity

name] death or suicide.” NAVER (http://www.naver.com) is a web portal that has the largest

market share in Korea. Even though more celebrities committed suicides during our study

period, we selected 13 celebrities whose suicides were reported more than 300 by newspapers

on the search engine, in a similar way to Hong and Lee [31]. Hong and Lee chose 11 celebrities

whose suicides were cited more than 100 times by major newspapers during a week since the

day of the suicide, using the NAVER news search engine [31]. Moreover, we added 10 celebri-

ties (entertainers, politicians, and entrepreneur) on the list who died in ways other than sui-

cide, such as disease or accident. These cases will be used for an analysis distinguishing

between the effect of suicide and the effect of accidental death. Table 2 provides the list of

celebrities.

Furthermore, we collected other information from several sources. We use daily weather

data provided by the Korea Meteorological Administration which include average tempera-

ture, precipitation duration, humidity, and amount of sunshine. We also use daily Composite

Stock Price Index from the Bank of Korea, monthly unemployment rates from the Statistics

Korea, and quarterly data of real GDP from the Bank of Korea. Finally, monthly divorce rates

were retrieved from the Vital Statistics of the Statistics Korea.

Table 2. Characteristics of celebrity death incidents: 2005–2018.

Name Date of suicide Sex Age group Cause of death # of online news reported (10/14/2020)

Lee, Actress 02/22, 2005 Female 20 Suicide 339

Jeong, Actress 02/10, 2007 Female 20 Suicide 604

Ahn, Actor 09/08, 2008 Male 30 Suicide 3,143

Choi, Actress 10/02, 2008 Female 40 Suicide 4,409

Jang, Actress 03/07, 2009 Female 20 Suicide 3,612

Roh, Politiciana 05/23, 2009 Male 60 Suicide 2,475 / 26,230

Choi, Actor 03/29, 2010 Male 40 Suicide 1,988

Park, Actor 06/30, 2010 Male 30 Suicide 2,481

Chae, Singer 05/27, 2011 Male 30 Suicide 825

Kim, Actor 06/26, 2016 Male 40 Suicide 586

Kim, Singer 12/18, 2017 Male 20 Suicide 1,356

Cho, Actor 03/09, 2018 Male 50 Suicide 378

Roh, Politiciana 07/23, 2018 Male 60 Suicide 1,149

Kim, Singer 04/29, 2008 Male 20 Accident 396

Kim, Politiciana 08/18, 2009 Male 80 Disease 559 / 15,463

Lim, Singer 02/11, 2013 Male 30 Disease 1,356

Yoo, Singer 07/24, 2014 Female 40 Disease 1,472

Kwon & Koh, Singerb 09/07, 2014 Female 20 Accident 2,080

Shin, Singer 10/27, 2014 Male 40 Disease 9,505

Kim, Politiciana 11/22, 2015 Male 80 Disease 1,042 / 14,538

Kim, Actress 04/09, 2017 Female 60 Disease 192

Kim, Actor 10/30, 2017 Male 40 Accident 5024

Koo, Entrepreneura 05/20, 2018 Male 70 Disease 84 / 2,341

a In addition to using the words ‘death’ or ‘suicide’ when searching news, the words ‘Seogeo’ and ‘Byeolse’ were used and the number of online news including these

words is also added in the last column. These Korean words are an honorific expression of the death of people who had a high social position such as former president,

politician, and head of a conglomerate.
b The number of online news about Kwon, who had been more reported among the two, is listed.

https://doi.org/10.1371/journal.pone.0249896.t002
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Using the data above, we estimate the following Poisson regression model since the depen-

dent variable describes the number of occurrences of daily suicide [33]. It has a setting similar

to Ueda et al. [26].

logðmdmyÞ ¼
X10

k¼� 10
bkRdmy;k þ gXdmy þ dw þ ly þ rm; ð1Þ

where μdmy is the number of public suicides on day d in month m of year y. Rdmy,k is the main

independent variable and has the value of 1 if a certain date on day d in month m of year y is k
days away from a celebrity suicide report, and 0 otherwise. To interpret the magnitude of the

effect, the incident rate ratio (IRR) is used, which is expressed as exp(βk). If, for example, IRR

on day k after the celebrity suicide is 1.257, then the number of suicides on that day increases

by 25.7 percent on average [33].

We mainly analyze 10 pre- and post-periods from the celebrity suicide because several stud-

ies have shown that the effect lasts about 10 days [22, 26, 27]. However, other studies have pro-

vided empirical evidence that the effect could last longer than 10 days for some cases of

celebrities [16, 29]. Thus, we also conduct the analysis with wider time windows, 20 and 40

pre- and post-periods.

Existing studies have shown that frequency of suicides may be affected by several risk factors:

seasonal variation, calendar year, weather [34, 35], and stock prices [36], unemployment, business

cycles and economic growth [37, 38], and divorce rates [39, 40]. Thus, we control for the variables

(Xdmy) that could affect public suicides such as daily weather conditions, daily stock price index,

monthly divorce rates, monthly unemployment rates, and quarterly GDP growth rates.

In addition, the Poisson regression model includes year, month and day-of-week fixed

effects and a linear time trend in order to control for impacts of the time factors on suicides.

The year fixed effects (λy) and the month fixed effects (ρm) are expected to capture influences

of any year-specific factors and seasonal variation. The day-of-week fixed effects are also con-

trolled for since a specific day of week could influence the number of suicides. Further, we con-

sider the policy change, “Suicide Reporting Guideline 2.0,” announced on September 9, 2013

[41]. We can observe the effectiveness of the media policy through this variable.

Results

In Fig 2, the estimation results are shown when the whole sample is used. To be specific, the x-

axis shows the number of days from the news about a celebrity suicide; day 0 refers to the day

Fig 2. Estimated changes in total suicides before and after media reports on celebrity suicide. Note: The y-axis

indicates an approximate percent change in public suicide by corresponding day, which is the estimated βk in Eq (1).

The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g002
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when a celebrity committed suicide, days 1 to 10 are the post-period, and days -1 to -10 indi-

cate the pre-period. The y-axis indicates an approximate percent change in public suicide by

corresponding day, which is the estimated βk in Eq (1). Hence, Fig 2 displays the impact of the

10 pre- and post-periods from the celebrity suicide on imitative suicides.

As expected, there is no notable effect of the celebrity suicide in 10 days before the incident.

In the post-period, however, it is shown that highly publicized celebrity suicides are associated

with increased public suicides. In column (1) of Table 3, IRR on day 1 is 1.164 (p-value<0.1),

implying that on average the number of suicides in the population increased by 16.4% in just

one day after the incident. Moreover, IRR on day 4 is the highest at 1.288 (p-value<0.001), and

all of IRR on the post-period show a statistically significant increase in the number of suicides.

Fig 3 provides evidence that the contagious effect of the celebrity suicides is greater for the

younger generation than the older generation. In general, the growth of suicide rate has been

more substantial for older cohorts in Korea. However, for groups aged more than 50 there are

Table 3. Incident rate ratio (IRR) on days away from celebrity death incidents.

(1) (2) (3) (4) (5) (6)

Overall Ages of 10 to 29 Male Female By Hanging Not by Suicide

Day 1 1.164� 1.347�� 1.130 1.233�� 1.539��� 1.003

(0.0956) (0.186) (0.0880) (0.129) (0.171) (0.0601)

Day 4 1.288��� 1.696��� 1.201��� 1.466��� 1.664��� 1.002

(0.0846) (0.179) (0.0854) (0.158) (0.146) (0.0856)

Day 7 1.171�� 1.434��� 1.126� 1.261�� 1.395��� 0.971

(0.0768) (0.147) (0.0767) (0.116) (0.125) (0.0647)

Day 10 1.237��� 1.487��� 1.093 1.532��� 1.386��� 1.016

(0.0767) (0.171) (0.0796) (0.0907) (0.134) (0.0427)

Average Effect 1.193��� 1.342��� 1.125��� 1.331��� 1.429��� 0.973

(1–10 days) (0.0258) (0.0579) (0.0251) (0.0409) (0.0464) (0.0196)

Observations 5,113 5,113 5,113 5,113 5,113 5,113

Note: Robust standard errors are in parentheses.

��� p<0.01

�� p<0.05

� p<0.1

https://doi.org/10.1371/journal.pone.0249896.t003

Fig 3. Estimated changes in total suicides by age group before and after celebrity suicide media reports. Note: The

y-axis indicates an approximate percent change in public suicide by corresponding day, which is the estimated βk in Eq

(1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g003
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no discernible effects after the publicized suicides, which is consistent with the previous litera-

ture [42]. The estimate results for the subsample between the ages of 10 and 29 are given in the

top-left panel of Fig 3 and column (2) of Table 3. As the younger subgroup is more likely to be

accessible to the media and has interest in celebrities, especially entertainers, the magnitude of

the coefficient increases more sharply after celebrity suicides. IRR on day 1 is 1.347 (p-

value<0.05), and IRR on day 4 is the highest at 1.696 (p-value<0.001), meaning that the num-

ber of suicides in the population increases by 69.6% on average. In the top-right panel of Fig 3,

the number of suicides of people between the ages of 30 and 49 also surges immediately after

the incidents, but the magnitude is less than that of the younger subgroup; for example, IRR

on day 1 is 1.291 (p-value<0.01). Two remaining graphs in the bottom panel of Fig 3 show the

estimation results of older subgroups. For the group whose age is between 50 and 69, the coef-

ficient appears statistically significant only a few days after the celebrity suicides, and its mag-

nitude is smaller. Also, the effect does not appear in the oldest group over 70 years of age.

We also conduct a further analysis with wider time windows of 20 and 40 pre- and post-

periods, since a few existing studies have shown that the effect could last longer than 10 days

for some cases of celebrities [16, 29]. These results are shown in Figs A1 and A2 in S1 Appen-

dix. We are able to confirm that the effects are still statistically significant even after 10 days,

but gradually decrease over time. Specifically, Table 4 shows the average effect of celebrity sui-

cides on total suicides over 10, 20, and 40-day post-reporting periods. Nevertheless, we mainly

investigate 10-day pre- and post-period since a narrow window is expected to minimize the

possibility of capturing confounding effects [31].

Fig 4 plots the estimation results of male and female subgroups. In our sample, the average

number of suicides of men per day is 25.3, higher than that of women, 11.8 (Table 1), but the

Werther effect is greater for women. Specifically, in columns (3) and (4) of Table 3, IRR on day

4 is 1.201 (p-value<0.01) for men, whereas that of women is 1.466 (p-value<0.001). This find-

ing is consistent with previous studies that female and younger subgroups are more vulnerable

to copycat suicides [43, 44].

Additionally, Fig 5 shows that both females and males react more strongly to suicides of the

same gender celebrities. This effect is more prominently observed for the female group than

for the male group as shown in the bottom panel of Fig 5. For females, the difference between

the effects of celebrity suicides of the same gender and the opposite gender is notably large,

while for males, the difference is not so large.

We further conduct a separate analysis by the method of suicide such as hanging, self-poi-

soning, jumping from a dangerous place, and using deadly objects. In our sample, the average

number of people who commit suicide by hanging, self-poisoning, and jumping or using

deadly objects is 18.9, 10.4 and 5.9 per day, respectively (Table 1). The analysis is based on data

from nine celebrities who hanged themselves. Fig 6 shows how the number of suicides in the

population changes depending on the way of suicide. The top panel of Fig 6 shows that when

Table 4. Average effect on days after celebrity death incidents.

(1) (2) (3)

Window period 10 days 20 days 40 days

Average Effect (IRR) 1.193��� 1.172��� 1.141���

(0.0258) (0.0175) (0.0128)

Observations 5,113 5,113 5,113

Note: Robust standard errors are in parentheses.

��� p<0.01, �� p<0.05, � p<0.1

https://doi.org/10.1371/journal.pone.0249896.t004
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the celebrity suicide by hanging is reported in the media, the number of public suicides by the

same method increases significantly, which is strong evidence of copycat suicide. However, as

can be seen in the remaining panels of Fig 6, the number of people who commit suicide in

other ways does not increase significantly. In detail, IRR on day 1 by hanging is 1.539 (p-value

<0.001) in column (5) of Table 3, whereas others are not statistically significant.

We also investigate the effectiveness of “Suicide Reporting Guideline 2.0” which the Korean

government implemented on September 9, 2013, to reduce the negative impact of sensational

suicide reports. The guideline requests to minimize reports on suicide and refrain from using

Fig 4. Estimated changes in total suicides by gender before and after media reports on celebrity suicide. Note: The

y-axis indicates an approximate percent change in public suicide by corresponding day, which is the estimated βk in Eq

(1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g004

Fig 5. Estimated changes in total suicides by gender before and after media reports on celebrity suicide. Note:

“Same Gender” refers to celebrity suicides of the same gender, while “Opposite Gender” refers to those of the opposite

gender. For example, the effect of female celebrity suicides on the female sample is the blue line denoted as “Same

Gender” while the effect of male celebrity suicides on the female sample is the red line denoted as “Opposite Gender.”

The y-axis indicates an approximate percent change in public suicide by corresponding day, which is the estimated βk
in Eq (1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g005
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the word “suicide” as well as other sensational expressions. In addition, broad casting media

including newspapers should minimize detailed information about suicide, avoid romanticiza-

tion or making statements about suicide or those who commit suicide, and inform the public

about the consequences of suicide. Further, they should provide accurate information about

suicide prevention and not utilize the suicide report to question social issues. In all analyses so

far, implementation of this policy has been used as a control variable, and the IRR estimate less

than 1 of this variable means that suicide has decreased since this policy was implemented.

Furthermore, we divide our sample into before and after the policy.

Two graphs in Fig 7 show the influence of celebrity suicides on the public for periods before

and after the implementation of the guideline. Both graphs show that the number of suicides

increases after celebrity suicides, but the magnitude is smaller in the period after the release of

the guideline. Admittedly, the interpretation of this finding is limited since the characteristics

of celebrities who committed suicide before and after the policy change are not identical. But

this is suggestive evidence that responsible and cautious media coverage of suicide could

reduce its negative impact.

Fig 8 shows how much the Werther effect varies depending on the amount of media cover-

age of suicide cases. We separated the celebrities according to the number of online news and

classified them as highly publicized cases when the number of news articles in Table 2 is more

than 1,200. The number 1,200 was selected to divide the celebrities into two groups with

enough and even sample sizes. There are seven cases of more than 1,200 news reports and six

cases of lower than 1,200. The two graphs in Fig 8 show that more reported suicide incidents

have a relatively stronger impact than less reported cases. In Fig A3 in S1 Appendix, moreover,

the same analysis with the 40-day window provides evidence that the more articles the media

reported, the longer and stronger the effects last. This finding is also confirmed by comparing

IRR provided in Table A1 in S1 Appendix.

Robustness checks

Meanwhile, it must be distinguished whether the increase in the number of suicides is a result

of copycat suicides or simply caused by negative emotion due to the death of an enviable

Fig 6. Estimated changes in total suicides by suicidal method before and after media reports on celebrity who

committed suicide by hanging. Note: The y-axis indicates an approximate percent change in public suicide by

corresponding day, which is the estimated βk in Eq (1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g006
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celebrity. Therefore, we also analyze the impact of celebrity deaths instead of celebrity suicides.

The list of celebrities who died from an accident or illness can be found in Table 2, and the esti-

mation result is shown in Fig 9 and column (6) of Table 3. As expected, unless the cause of

celebrity deaths is suicide, there is no effect on suicides of the public. This result, which shows

Fig 7. Estimated changes in total suicides before and after media reports on celebrity suicide. Note: The top panel

shows the result before implementing “Suicide Reporting Guideline 2.0” and the bottom panel reports it after the

implementation. The y-axis indicates an approximate percent change in public suicide by corresponding day, which is

the estimated βk in Eq (1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g007

Fig 8. Estimated changes in total suicides before and after celebrity suicide media reports using the number of

online news articles. Note: The top panel shows results using celebrity suicide reports of less than 1200 news articles

and the bottom panel reports results using celebrity suicide reports with 1200 or more news articles. The number 1,200

was selected to divide the celebrities into two groups with enough and even sample sizes. There are seven cases of more

than 1,200 news reports and six cases of lower than 1,200. The y-axis indicates an approximate percent change in

public suicide by corresponding day, which is the estimated βk in Eq (1). The dotted lines indicate 95% confidence

interval.

https://doi.org/10.1371/journal.pone.0249896.g008
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that people only respond to celebrity suicide reports, supports claims that indiscriminate

media reports on celebrity suicides trigger imitative suicides.

It is also a plausible doubt that the effects of one or two of the 13 highly publicized suicides

are so dominant that the results are misinterpreted. Therefore, we conduct the analysis using

only 12 cases out of 13 celebrities for the robustness check, and the results are shown in Fig 10.

As shown in the figure, results from 12 celebrity suicides after omitting each of the 13 celebrity

suicides are similar to the main result in Fig 2.

Two studies have focused on two celebrities, Choi and Roh, whose suicides are the most

well-known cases in Korea and found strong influences of these particular suicides [15, 16].

Since it is possible that these two suicide cases may drive our results, we conduct an analysis

with only 11 celebrities excluding Choi and Roh. The result is similar to the main result in Fig

2, although the significance level slightly decreases because two notable events are excluded.

Moreover, we conduct a placebo test by assigning the timing of celebrity suicides differently

from the actual dates. Fig 11 shows that there is no significant impact of the suicides when we

set the incident dates after 30, 60, and 90 days from the actual dates.

Fig 9. Estimated changes in total suicides before and after media reports on celebrity who died from accidents or

illness, not suicide. Note: The y-axis indicates an approximate percent change in public suicide by corresponding day,

which is the estimated βk in Eq (1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g009

Fig 10. Estimated changes in total suicides before and after media reports on celebrity suicide. Note: The thick

blue line is the main result of the top panel of Fig 2 using all 13 celebrity suicides. The light gray lines each represent

results from 12 celebrity suicides after omitting each of the 13 celebrity suicides. The y-axis indicates an approximate

percent change in public suicide by corresponding day, which is the estimated βk in Eq (1). The dotted lines indicate

95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g010
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Discussion

Using daily suicide data, this paper empirically examines whether there are copycat suicides

after reports on celebrity suicides in Korea. The findings from the Poisson regression model

help us understand the specific timing and duration of the Werther effect. Specifically, it is

observed that public suicides are likely to follow the suicide of a celebrity, and the effect is

most powerful in three to four days after the suicide report. Furthermore, the results show that

female and younger subgroups commit more suicides after highly-publicized suicides. It is

also found that the public reacts more strongly to suicide incidents of celebrities of the same

gender and even imitates the methods of suicide used by celebrities. Moreover, although there

is a limitation in interpretation, suggestive evidence shows that the media guidelines of the

government seem to be effective in reducing copycat suicides. On the other hand, celebrity

deaths by accidents or diseases have no effect on the public suicide. Although these findings

are useful for understanding suicide risk factors, the results do not rule out the role of other

factors in influencing suicide risk; copycat suicide explanation could co-exist with other con-

ventional explanations.

The findings call for more attention to the potential unintended consequences of celebrity

suicides and the possible policy remedies to safeguard the public against depression and sui-

cide risk. In particular, policymakers can minimize the suicide risk associated with highly pub-

licized suicide stories as more frequent and indiscriminate media reports are likely to have a

negative impact on the public. As suicide is often related to mental illness, conducting mental

health assessments and providing services after celebrity suicides can also potentially reduce

the suicide risk.

Moreover, ever since classrooms have moved online due to the COVID-19 pandemic, stu-

dents have been more likely to be exposed to new types of media reports than ever. As shown

in our paper, they also belong to the age group most vulnerable to stimulating online news

such as celebrity suicides. The new media such as social media, single-person media, and other

Internet-based media provides them with a lot of unfiltered and sensational information and

is usually associated negatively with the mental health of teenagers [45, 46]. Therefore, it is cru-

cial to provide regulations not only for traditional media but also for these new platforms.

Fig 11. Estimated changes in total suicides using different lags. Note: We assign lags of 30, 60, and 90 days to the

actual dates of celebrity suicides. The y-axis indicates an approximate percent change in public suicide by

corresponding day, which is the estimated βk in Eq (1). The dotted lines indicate 95% confidence interval.

https://doi.org/10.1371/journal.pone.0249896.g011
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