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Abstract 

Background  The suicide rate in Korea was the highest among the member countries of the Organization for Eco‑
nomic Cooperation and Development(OECD) for 2013–2016 and 2018–2020. In korea, suicide was the leading cause 
of death among individuals aged 10–39, and the second leading cause of death for aged 40–59. Thus, this study 
aimed to examine the Werther effect of the suicides of three Korean idol singers (Jonghyun: December 18, 2017, Sulli: 
October 14, 2019, and Hara Gu: November 24, 2019).

Methods  The study conducted Poisson regression and used the cause-of-death statistics microdata from 2016 to 
2020 provided by Statistics Korea. The case periods ranged from the day of the suicide of each celebrity to 10 weeks 
after. The control periods were all weeks from 2016 to 2020, excluding the case periods.

Results  The suicide rates in Korea significantly increased by 1.21, 1.30, and 1.28 times after the deaths of Jonghyun, 
Sulli, and Hara Gu, respectively. The Werther effect was more evident in women than men. Suicide rate among indi‑
viduals aged 10–29 years was greater than those for other age groups.

Conclusions  This study confirmed that the rate of copycat suicides increased after three celebrity singers in Korea 
died by suicide. Nevertheless, the rate of suicide after the suicide of the three celebrity singers was lower than those 
in previous studies in Korea.
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Background
Suicide is a serious social problem worldwide. According 
to Statistics Korea, the number of suicides per 100,000 
people in Korea as of 2020 was 25.7 [1], which was more 
than double the average suicide rate of 11.0 reported by 
the Organization for Economic Cooperation and Devel-
opment (OECD) among its member countries. The sui-
cide rate in Korea was the highest among OECD member 
countries for 2003–2020 [2]. In 2020, suicide was the 
leading cause of death among individuals aged 10–39, 
and second leading cause of death for 40–59[1]. Specifi-
cally, 41.1%, 54.4%, and 39.4% of the causes of deaths of 
individuals aged in their 10s, 20 and 30  s, respectively, 
were due to suicide [1].
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The Werther effect is a phenomenon in which cases of 
suicide increase after the publication of suicide news due 
to imitation. For this reason, it is typically called copy-
cat suicide. Phillips first used the term in 1974, which is 
based on Goethe’s novel entitled The Sorrows of Young 
Werther. In the novel, the main character called Werther 
died by suicide, and many people imitated his death. 
Phillip demonstrated that the number of suicides in the 
United States increased after a newspaper reported a sui-
cide case. In other words, the more the publicity given to 
a case of suicide, the higher the number of suicides that 
follow [3].

Celebrity suicides are widely reported in the media, 
which leads to a significant impact on subsequent sui-
cides [4, 5]. Niederkrotenthaler [4] conducted a system-
atic review and meta-analysis and found that suicide risk 
increased by 13% after media reports of suicide by celeb-
rities, and deaths in this context increased by 30% after 
media reports of the suicide methods used by celebri-
ties. Similarly, Stack collected 293 results from 42 studies 
through a systematic literature review. The results dem-
onstrated that the studies on the Werther effect of well-
known celebrities were 14.3 times more likely to reveal a 
copycat effect [5]. In a study that analyzed the relation-
ship between 109 celebrity suicides and number of daily 
suicides in Japan from 1989 to 2010, the number of sui-
cide increased by an average of 5.5% over 10 days after 
a media reporting of celebrity suicides [6]. According to 
Chen [7], suicide risk has increased by 1.17 times across 
two weeks after the suicide of 24-year-old female singer 
Ivy Li. Studies in Korea have also examined the Werther 
effect. The risk of suicide increased by 73% during the 
first week following the suicides of actress Jin-sil Choi, in 
which the Werther effect lasted for six weeks [8]. Ha ana-
lyzed changes in the number of suicides within 10 days 
after the suicide of 13 celebrities, which statistically sig-
nificantly increased [9].

Recognizing the Werther effect, the World Health 
Organization (WHO) stated that the “responsible report-
ing of suicide” is one of the three major policies for 
suicide prevention [10]. Furthermore, the Korean gov-
ernment also recognized the Werther effect; thus, the 
Ministry of Health and Welfare, the Central Suicide Pre-
vention Center, and the Korea Journalists Association 
established Suicide Reporting Guidelines in July 2004 and 
subsequently revised it in September 2013 and July 2018.

Suicide Reporting Guidelines 3.0 consists of five princi-
ples. First, expressions, such as death and die, should be 
used in the titles of media news instead of suicide. Sec-
ond, reporters should not disclose specific suicide meth-
ods, tools, motives, and locations. Third, photos or videos 
related to suicide should be used with care. Fourth, the 

negative consequences of suicide and suicide preven-
tion information should be cited, and suicide should not 
be not glorified or rationalized. Fifth, the personality of 
the deceased should be respected, and the privacy of the 
bereaved family should be protected [11]. The guide-
lines mentioned that compliance should include Internet 
broadcasting, single-person broadcasting, and social net-
working services (SNSs) [11].

Recently, three singers in Korea died by suicide, namely, 
Jonghyun (December 18, 2017), Sulli (October 14, 2019), 
and Hara Gu (November 24, 2019). They diagnosed with 
depression during their lifetime. They were singers who 
gained immense popularity among the youth. Teenagers 
and those aged in their 20s watch the performances and 
activities of these singers through various media, thus 
forming an attachment to them [12]. A number of the 
youth buy products advertised by these singers and wish 
to be identified with them. Moreover, they purchase hun-
dreds of compact discs to win fan meetings and provide 
expensive gifts to the singers.

After establishing Suicide Reporting Guidelines 3.0 
(July 31, 2018), 88.5% of the newspaper articles no longer 
mentioned suicide methods [13]. Similarly, after the sui-
cides of Sulli and Hara Gu, 99.6% of the media did not 
mention the suicide methods when reporting their death 
[14]. This rate was higher than that of a study (33.3%) 
on guideline compliance rates in 2005 [15]. As a result, 
the magnitude of the impact of celebrity suicides on the 
public has changed in Korea due to the revision of and 
increased compliance with the guidelines. However, 
studies on the Werther effect have been lacking since 
the establishment of Suicide Reporting Guidelines 3.0 in 
Korea.

Prior to Jonghyun’s suicide, there had been no reported 
suicides by idol singers in Korea. These celebrities gain 
popularity and exert a large influence on the youth; thus, 
their suicide may exert a larger impact on the youth. For 
this reason, this study discussed the Werther effect and 
its implications after the suicide of the three celebrities 
using cause-of-death statistics data from 2016 to 2020 in 
Korea.

Methods
Study design and data
We used the microdata of the cause-of-death statistics 
from 2016 to 2020 provided by Statistics Korea to exam-
ine the Werther effect observed following the suicides of 
the three Korean singers. Cause-of-death statistics are 
aggregated according to the Korean Standard Classifica-
tion of Diseases (KCD) by analyzing the causes of death 
of deceased individuals on the basis of reports received 
by each region under the Statistics Act and the Family 
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Register Act [16]. Microdata pertain to individual unit 
data and are provided without personal identity.

The case periods ranged from the day of the suicide 
of each celebrity to 10 weeks after (Jonghyun [Case 1]: 
December 18, 2017–February 25, 2018, Sulli [Case 2]: 
October 14, 2019–December 22, 2019; Hara Gu [Case 3]: 
November 24, 2019–February 1, 2020). The control peri-
ods were all weeks from 2016 to 2020, excluding the case 
periods. We set 10 weeks as a case period to consider 
long-term effects. Korea observes a Buddhist funeral cul-
ture called Sasipgu-jae or the Forty-Nine Day Ceremony 
(49 Jae), in which prayers for peace for departed ones are 
offered every seven days across for 49 days. Memorial 
messages are posted, and memorial services are held on 
49 Jae; thus, the study assumed that the Werther effect 
may extend beyond this ceremony.

Variables
The dependent variable was the number of suicides per 
week. We extracted data coded as X60–X84 according to 
the KCD classification of the cause-of-death. Extracted 
data were calculated based on the day of the suicide of 
each celebrity.

We added meteorological and economic factors as 
control variables, which were previously found associ-
ated with suicide [17–22]. Moreover, we used tempera-
ture, humidity, sunshine duration, seasonal variations, 
unemployment rate, and composite coincident index 
as control variables. The composite coincident index is 
a composite estimate of the current trend of the econ-
omy. It is estimated using indexes for manufacturing 
production, service industry activity, and retail sales 
[23]. Temperature, humidity, and sunshine duration 
were entered into the model by calculating the average 
values per week, while seasonal variations were con-
trolled for by designating winter as the reference point. 
Unemployment rate and component coincident index 
are measured per month; thus, we entered the same 
value per month. Data on meteorological factors were 
collected from the Korea Meteorological Administra-
tion [24], and economic factors were collected from 
the Korean Statistical Information Service [25, 26].

Statistical analysis
The study used Poisson regression to estimate changes 
in suicide rate after the suicide of the celebrities. Pois-
son regression is used when a dependent variable is 
a rare event that occurs within a specific range such as 
suicide [27]. The Poisson regression model for estimat-
ing changes in suicide rates after the suicide of the three 
celebrities is as follows:

µt ; number of suicides per week;
: week after celebrity suicide (1–10); other periods 

(0);
Seasons 1–4: indicators of seasonal reflection (0,1); 

and
: error term.
Week is the major independent variable that repre-

sents the suicide of each singer. This variable enabled 
the study to examine the changes in relative rate of sui-
cide after the suicide of the celebrities in the Poisson 
regression model. The seasons were used as the cate-
gorical variables, and temperature, humidity, sunshine 
duration, unemployment rate, and component coinci-
dent index were presented as the continuous variables.

Results
We compared the number of suicides in the 10 weeks 
(70 days) after the suicide of each of the celebrities 
and mean of the number of suicides within the same 
period in other years (Figs.  1 and 2). After Jonghyun’s 
suicide, the number of suicides in weeks 2, 5–7, and 
10 was higher than those in other periods. Moreover, 
after Sulli’s suicide, the number of suicides within 1–10 
weeks was higher than those in corresponding periods 
in other years. Similarly, after Hara Gu’s suicide, the 
number of suicides in weeks 1–7 was higher than that 
in other years.

Although the increased number of total suicides after 
Jonghyun’s suicide was statistically non-significant 
(p = 0.407), those after Sulli’s and Hara Gu’s suicide sta-
tistically significantly increased (Table  1). After Sulli’s 
suicide, the number of suicides for men and women has 
increased. However, only the increase in suicides among 
women has been significant (p < 0.001), with more than 
twice the number of suicides compared to men (12 vs. 
23). After Hara Gu’s suicide, suicide by both men and 
women significantly increased (Table  1). A statistically 
significant increase in suicides was observed among 
individuals aged 10–29 years after the suicides of the 
three celebrities. After Sulli’s suicide, suicides among 
those aged 10–29 and 30–49 years increased by 15. 
Moreover, suicides increased by 12 and 8 among indi-
viduals aged 10–29 and 30–49 years, respectively, after 
Hara Gu’s suicide (Table 1).

Table 2 presents the Poisson regression results related 
to the suicides of the three celebrities. The rate of sui-
cide increased significantly in weeks 2–3 and 5–6 after 

log(ut ) = β0 + β1 ×Weekt + β2 × Temperaturet + β3 ×Humidityt + β4×

Duration of Sunshinet -
∑4

i=1
βi × season i + β5 ×Unemployment Ratet + β6×

Cyclical Component of Coincident indext + et ,



Page 4 of 11Kim et al. BMC Public Health         (2023) 23:1173 

Jonghyun’s suicide. The rate of suicide was the highest in 
the fifth week after Jonghyun’s suicide, which was 1.21 
times more than that observed in the corresponding 
period. After Sulli’s suicide, the suicide rate significantly 
increased in weeks 1–2 and 9–10. The relative rates of 
suicide in the first and second weeks were 1.17 and 1.18, 
respectively. Suicide rate in the 10th week after Sulli’s 

suicide was the highest with a relative rate of 1.30. After 
Hara Gu’s suicide, suicide rate increased significantly in 
weeks 3–5. Suicide rates in the weeks 3, 5, and 5 were 
1.19, 1.28, and 1.19, respectively, which was the highest 
at week 4 with a relative rate of 1.28. The suicide rate in 
spring and fall, particularly in spring, was higher than 
that in winter. When temperature increased by 1  °C, 

Fig. 1  Changes in the number of suicides before and after idol Jonghyun’s suicide

Fig. 2  Changes in the number of suicides before and after Sulli’s and Hara Gu’s suicide
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relative suicide rate increased by 0.2%. The humidity 
increased by 1%, relative rate increased by 0.2-0.4%. The 
effect of sunshine duration on suicide was statistically 
non-significant. As unemployment rate increased by 1%, 
relative suicide rate increased by 3.8–4.7%. Lastly, as the 
composite index of business indicators increased by one 
unit, relative suicide rate increased by 0.3–0.4%.

Table  3 presents the results of gender stratification 
analysis. After Jonghyun’s suicide, suicide rate signifi-
cantly increased in weeks 2, 5, 6, and 10 for men and 
weeks 3, 5, and 7 for women. Moreover, women were 
at higher rate of copycat suicide after the suicide of the 
female celebrity, which, thus significantly increased 
after Sulli’s suicide at weeks 1–3, 6–7, and 9–10. How-
ever, no significant increase in suicide rate was observed 
for men. For Sulli, suicide rate was the highest at week 
2 with a 50% increase compared with that of the control 
period. For Hara Gu, a significant increase in suicide was 
observed in week 4 for men, while an increase in suicide 
rate was observed in weeks 3–5. Suicide rates for women 
were 1.34, 1.39, and 1.31 in weeks 3, 4, and 5, respectively.

Table  4 presents the results of the statistical analysis 
according to age stratification. The rate of copycat suicide 

was higher among those aged 10–29 years compared with 
the other age groups. After Jonghyun, the study observed 
no statistically significant increase in suicide rate in the 
majority of weeks among those aged > 50 years. How-
ever, a significant increase in suicide rate was noted for 
those aged 10–29 and 30–49 years. Among those aged 
10–29 years, suicide rates increased by 43.9% and 44.8% 
in weeks 2 and 3, respectively. In addition, among those 
aged 30–49 years, suicide rate increased by 24.5–40.9%. 
After Sulli’s suicide, suicide rate among those aged 10–29 
years significantly increased. Especially, suicide rate 
among those aged 10–29 years increased more than twice 
in week 1. Suicide rate among those aged 10–29 years 
increased by up to 62% and 53% in weeks 2 and 3, respec-
tively. Lastly, after Hara Gu, suicide rate increased by 
46.6–88.8% in weeks 1–3 among those aged 10–29 years. 
Furthermore, an increase in suicide rate was observed 
among those aged 30–49 years in weeks 1 and 4.

Discussion
The study aimed to examined the Werther effect 
observed following the suicides of three Korean celebrity 
singers. The results demonstrated significant increases 

Table 1  Changes in the number of suicides in 10 weeks following three idol singers

CI Confidence interval, RR Relative rate

Year of Death Other Years t-value p-value

Jonghyun (Suicide on December 18, 2017)

Total Suicide 243.90 ± 21.82 235.50 ± 28.82 0.84 0.407

Male 176.60 ± 13.06 167.90 ± 21.20 1.22 0.229

Female 67.30 ± 13.39 67.67± 10.88 −0.09 0.931

10 to 29 Years of Age 30.10±5.61 25.63±6.19 2.02 0.051

30 to 49 Years of Age 91.4±012.69 85.63±11.55 1.34 0.190

50 to 69 Years of Age 82.00±9.25 81.90±13.00 0.02 0.982

70 Years Of Age Or Older 40.40±4.81 42.37±9.48 −0.85 0.400

Sulli (Suicide on October 14, 2019)

Total Suicide 269.50 ±21.81 235.00 ±26.53 3.79 0.004

Male 178.10 ±13.47 166.60 ±20.15 1.71 0.093

Female 91.40±12.69 68.45±10.76 5.82 <0.001

10 to 29 Years of Age 42.20±8.24 26.95±8.16 5.27 <0.001

30 to 49 Years of Age 91.90±9.62 77.05±10.41 4.09 <0.001

50 to 69 Years of Age 86.30±12.21 81.55±12.91 1.05 0.298

70 Years Of Age Or Older 49.00±6.38 49.43±9.74 −0.13 0.897

Hara Gu (Suicide on November 24, 2019)

Total Suicide 257.70 ±22.23 229.10 ±25.05 3.20 0.003

  Male 178.90 ± 13.71 165.00 ± 18.56 2.17 0.034

  Female 78.80±10.54 64.10±9.27 4.20 <0.001

  10 to 29 Years of Age 35.80±7.73 24.22±5.45 5.41 <0.001

  30 to 49 Years of Age 90.70±8.59 82.33±13.90 1.80 0.078

  50 to 69 Years of Age 84.90±11.53 77.08±11.96 1.84 0.072

  70 Years Of Age Or Older 46.20±9.21 40.53±9.51 1.68 0.100
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in suicide rates after the their deaths. This finding is 
consistent with those of previous studies on the Werther 
effect, which pointed to increases in suicides after celeb-
rity suicides [4, 8, 9, 28]. However, the magnitude was 
smaller than those of previous studies [8, 9]. This result 
may be related to compliance with the principles of the 
revised Suicide Reporting Guidelines in Korea, which 
subsequently increased after its implementation. Espe-
cially, compliance rate with the principle of refraining 
from mentioning suicide methods in detail significantly 
increased. In a study conducted in 2005, which is prior 
to the formulation of Suicide Reporting Guidelines, only 
33.3% of the media refrained from mentioning suicide 
methods [15]. However, this rate increased to 88.5% 
in another study conducted in 2022, which was after 
the release of Suicide Reporting Guidelines 3.0 [14]. A 
study conducted in Austria supported the current find-
ing in that the number of suicides in Austria decreased 
after the establishment of media guidelines. Specifi-
cally, the Crisis Intervention Center Vienna introduced 
media guidelines and asked newspapers to adhere to the 
guidelines and monitor the articles. Afterward, a reduc-
tion of 81 suicides per year was noted. Particularly, sui-
cide reduction was significantly higher in regions with 
high rates of compliance compared with those of other 
regions (− 47.48 vs. −0.24) [29].

The current findings demonstrated that women were 
at higher rate of copycat suicide after the suicide of the 
three celebrities. This result was not consistent with 
those of previous studies, which proposed that the rate of 
copycat suicide in men was high after the suicide of male 
celebrities and that the rate of copycat suicide in women 
was high after the suicide of female celebrities. Another 
study found that copycat suicide was higher in women 
after the suicides of Korean actress Jin-sil Choi and Tai-
wanese female singer Ivy Li [7, 8]. Moreover, the rate of 
copycat suicide following that of American actor Robin 
Williams was higher in men [30]. Jonghyun was a celeb-
rity singer with numerous female fans; thus, the rate of 
copycat suicide by women may have been relatively high. 
According to a report by Melon, which is the top music 
streaming site in Korea, 83% of the fans of SHINee (the 
group to which Jonghyun belongs) were women. Thus, 
the rate of copycat suicide may vary according to cover-
age, circumstances, and characteristics at the time of 
a celebrity suicide [31]. The urge to suicide can become 
stronger if people are interested in the celebrities who 
died due to suicide. Immediately after Jonghyun, an inci-
dent occurred in Indonesia in which one fan mimicked 
Jonghyun’s suicide while mourning his death [32].

Our findings also showed that the rate of copycat sui-
cide was higher among individuals aged 10–29 years 

Table 2  Changes in the relative rate of suicide associated with three idol singers

CI Confidence interval, RR Relative rate

Jonghyun Sulli Hara Gu

RR 95% CI RR 95% CI RR 95% CI

Periods Other Periods 1.000

Week 1 1.018 (0.892 − 1.162) 1.165 (1.036–1.309) 1.115 (0.988–1.258)

Week 2 1.191 (1.052 − 1.349) 1.175 (1.046–1.320) 1.064 (0.935–1.210)

Week 3 1.180 (1.043 − 1.336) 1.124 (0.997–1.267) 1.190 (1.053–1.344)

Week 4 0.984 (0.861–1.125) 1.042 (0.919–1.180) 1.283 (1.141–1.442)

Week 5 1.211 (1.076–1.364) 1.016 (0.895–1.154) 1.186 (1.050 − 1.339)

Week 6 1.157 (1.020–1.314) 1.057 (0.933–1.198) 1.108 (0.980 − 1.254)

Week 7 1.082 (0.952–1.229) 1.101 (0.975–1.245) 1.055 (0.930 − 1.197)

Week 8 0.935 (0.816–1.073) 1.036 (0.909–1.181) 1.003 (0.880 − 1.143)

Week 9 1.000 (0.874–1.145) 1.185 (1.049–1.338) 0.948 (0.830 − 1.083)

Week 10 1.111 (0.978–1.262) 1.303 (1.160–1.463) 1.013 (0.891–1.151)

Seasons Winter 1.000

Spring 1.137 (1.101–1.174) 1.126 (1.090–1.162) 1.145 (1.109 − 1.183)

Summer 1.043 (0.995–1.094) 1.039 (0.990 − 1.090) 1.059 (1.009 − 1.112)

Autumn 1.057 (1.021–1.096) 1.049 (1.012–1.088) 1.065 (1.026 − 1.105)

Temperature 1.001 (0.999 − 1.004) 1.002 (1.000–1.005) 1.002 (1.000 − 1.005)

Humidity 1.004 (1.001–1.006) 1.003 (1.001–1.005) 1.002 (1.000–1.004)

Duration of Sunshine 1.007 (0.999–1.015) 1.004 (0.996–1.011) 0.999 (0.992–1.007)

Unemployment Rate 1.038 (1.015–1.062) 1.047 (1.024–1.070) 1.039 (1.017–1.062)

Composite Index of Business Indicators 1.004 (1.002–1.007) 1.003 (1.001–1.005) 1.004 (1.001–1.006)
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compared with those of other age groups. This finding 
was consistent with that of a previous study that demon-
strated an increase in suicide among women aged 30–39 
years after the suicide of the Korean actress Jin-sil Choi 
(age: 39 years) [8]. Horizontal identification and verti-
cal identification explain the reason for the high rate of 
copycat suicide among women in this age group. Hori-
zontal identification, that is, individuals tend to iden-
tify themselves with others who are similar with their 
demographic characteristics such as gender, age and 
social position. Vertical identification, on the other hand, 
argues that individuals identify themselves with oth-
ers who are famous, popular, admired and perceived as 
superior [5, 33]. Three celebrities who were less than 30 
years old and gained tremendous popularity among the 
younger generation. Thus, individuals aged 10–29 years 
may feel connection and strengthen identify with the 
three celebrities and mimic their behaviors. Suicide-
related harmful information in SNSs, such as Facebook 
and Instagram, also appeared to influence the high rate of 
copycat suicide among those aged 10–29 years. In 2018, 
82.3% and 73.3% of people aged in their 20 and 30  s, 
respectively, used SNS, which was higher than the rates 
of use in other age groups (55.9%, 39.6%, and 18.9% for 
those aged in their 40s, 50s, and 60s, respectively) [34]. 
The Ministry of Health and Welfare, the National Police 
Agency, and the Central Suicide Prevention Center inten-
sively monitored information on the internet, such as 
photos, videos, suicide methods and a companion suicide 
that could influence suicide-related behaviors from July 
18–31. They found 17,338 cases of suicide-related infor-
mation, and 77% cases from SNS [35]. People aged 10–29 
years were more likely to be exposed to suicide-related 
harmful information that do not adhere to the guidelines, 
which could strengthen emotional identification.

The decrease in the rate of copycat suicide after the 
establishment of Suicide Reporting Guidelines 3.0 sug-
gests the importance of compliance with the guidelines. 
Despite the tendency of indiscriminate media reports on 
suicide to lead to copycat suicides, more news in Internet 
portals, online video platforms, and SNSs did not com-
ply with the guidelines than did newspapers. In Korea, 
the percentages of people who watched the news through 
Internet portals, online video platforms (e.g., YouTube), 
and SNSs (e.g., Facebook and Instagram) were 79.2%, 
69.7%, and 45.4%, respectively. Only 8.9% of people read 
the news via newspapers [36]. Moreover, the rate of cop-
ycat suicide was higher for television, which provides 
information accompanied by visual and auditory mate-
rials than those for newspapers and radios [37]. Despite 
the high rate of copycat suicide due to the abovemen-
tioned platforms, media constantly produce sensational 
contents related to suicide.

Thus, exerting effort to increase compliance with Sui-
cide Reporting Guidelines 3.0 is necessary for types of 
media. All media and individuals who make contents 
should be given the social responsibility to comply with 
the guidelines. Moreover, the government should estab-
lish the policies to increase compliance rates. As such, 
cooperation within the media industry is one of the 
methods for increasing compliance with the guidelines. 
For example, in Austria, the media closely followed the 
guidelines on suicide reporting, which resulted in a 
reduction in suicide. In Australia, organizations were 
directly contacted during guideline dissemination, which 
led to high levels of awareness of the guidelines [38]. 
However, China’s guideline of not cooperating with the 
media appeared to be ineffective in reducing suicide [39]. 
In Korea, the Ministry of Health and Welfare, the Cen-
tral Suicide Prevention Center, and the Korea Journalists 
Association jointly revised the Suicide Reporting Guide-
lines. Moreover, journalists were involved in formulat-
ing the guidelines to increase compliance [11]. Although 
many people watch the news through Internet portals 
or online video platforms, cooperation and distribution 
within the media remain insufficient. Therefore, the gov-
ernment needs to actively cooperate in the establishment 
and distribution of the guidelines with the overall media 
industry as well as journalist associations to increase 
compliance.

The limitations of this study are as follows: First, eco-
logical errors may emerge when the conclusion from an 
observed group is applied to individual cases [40]. This 
result only demonstrated that the suicides of the three 
celebrities were associated with increases in suicide 
rates among the Korean population. Whether or not the 
deaths of the three celebrities influenced the subsequent 
cases of suicide should be analyzed through studies at the 
individual level. However, the results of the current study 
could be used to inform suicide prevention policies that 
target the overall community. Second, the study over-
looked other variables, such as medical history and soci-
oeconomic levels. Previous studies demonstrated that 
economic level, mental illness, cancer, and the presence 
of chronic diseases are related to suicide [4]. Therefore, 
future studies should consider these variables.

Conclusion
The study confirmed that suicide rate significantly 
increased after the suicides of the three celebrities. 
Increase in suicide rate among women was higher than 
men, and increase in suicide rate among individuals aged 
10–29 years was higher than other age groups. However, 
the magnitude of suicide rate increase was smaller than 
those observed in previous studies conducted before 
the implementation of Suicide Reporting Guidelines 3.0. 
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Despite the importance of compliance with the guide-
lines, a significant portion of content in Internet portals, 
online video platforms, and SNSs did not comply with 
the guidelines. Compliance with guidelines in all forms 
of media should be emphasized as one of the strategies 
for suicide prevention. All forms of media and content 
producers should recognize that their suicide report-
ing could increase copycat suicide and comply with the 
guidelines. Moreover, the government should cooper-
ate with all forms of media to revise and promotion the 
guidelines, in order to increase compliance.

Abbreviations
OECD	� Organization for Economic Cooperation and Development
WHO	� World Health Organization
KCD	� Korean Standard Classification of Diseases
SNS	� Social Networking Services 

Acknowledgements
Not applicable.

Authors’ contributions
Conceptualization:  Lee W-R, Lee G-M, Yoo K-B. Methodology: Kim L-H, Yoo K-B. 
Formal analysis: Kim L-H, Yoo K-B Writing- original draft: Kim L-H, Lee W-R, Lee 
G-M, Yoo K-B. Writing- review & editing: Kim L-H, Lee W-R, Lee G-M, Yoo K-B.

Funding
This research was supported by "Regional Innovation Strategy (RIS)" through 
the National Research Foundation of Korea (NRF) funded by the Ministry of 
Education (MOE) (2022RIS-005).

Availability of data and materials
The datasets generated and analyzed during the current study are publicly avail‑
able in the MicroData Integrated Service (https://​mdis.​kostat.​go.​kr/​index.​do).

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 15 September 2022   Accepted: 8 June 2023

References
	1.	 Statistics Korea. 2020 Cause of Death Statistics. 2022. https://​kostat.​go.​

kr/​board.​es?​mid=​a1030​10602​00&​bid=​218&​act=​view&​list_​no=​403046. 
Accessed 24 Nov 2022.

	2.	 Suicide OECD. rates. 2022. https://​data.​oecd.​org/​healt​hstat/​suici​de-​rates.​
htm. Accessed 24 Nov 2022.

	3.	 Phillips DP. The influence of suggestion on suicide: substantive and theo‑
retical implications of the Werther effect. Am Sociol Rev. 1974;39:340–54.

	4.	 Niederkrotenthaler T, Braun M, Pirkis J, Till B, Stack S, Sinyor M, et al. Asso‑
ciation between suicide reporting in the media and suicide: systematic 
review and meta-analysis. BMJ. 2020;368:m575.

	5.	 Stack S. Media coverage as a risk factor in suicide. J Epidemiol Commu‑
nity Health. 2003;57(4):238–40.

	6.	 Ueda M, Mori K, Matsubayashi T. The effects of media reports of suicides 
by well-known figures between 1989 and 2010 in Japan. Int J Epidemiol. 
2014;43:623–9.

	7.	 Chen YY, Liao SF, Teng PR, Tsai CW, Fan HF, Lee WC, et al. The impact of 
media reporting of the suicide of a singer on suicide rates in Taiwan. Soc 
Psychiatry Psychiatr Epidemiol. 2012;47:215–21.

	8.	 Kim JH, Park EC, Nam JM, Park S, Cho J, Kim SJ, et al. The Werther effect 
of two celebrity suicides: an entertainer and a politician. PLoS ONE. 
2013;8:e84876.

	9.	 Ha J, Yang HS. The Werther effect of celebrity suicides: evidence from 
South Korea. PLoS ONE. 2021;16:e0249896.

	10.	 Ministry of Health and Welfare, Korea psychological autopsy Center. 2019 
WHO Suicide Prevention Literature Book; 2020. p. 35–83.

	11.	 Journalists Association of Korea. Suicide Reporting Guidelines 3.0. 2021. 
https://​www.​journ​alist.​or.​kr/​news/​Sect.​ 4.​html?p_​num=​12. Accessed 15 
Aug 2021.

	12.	 Sun S. A Study on the effect of teenagers of idol entertainer. Proceedings 
of the Korean Entertainment Industry Association Conference; 2015. p. 
85–7.

	13.	 Jang S, Nam ji. A study on korean newspaper suicide report in the view‑
point of suicide Report Guideline 3.0 (in korean). Discourse Policy Soc Sci. 
2022;15(1):29–63.

	14.	 Lee Y. A study on celebrity suicide reporting behavior and compliance 
[Master’s thesis, Seoul University, Seou, South Korea]. 2020. Retrieved 
from http://​www.​riss.​kr/​link?​id=​T1568​9697.

	15.	 Kim YJ. Reporting on suicide before and after the suicide guidelines 
presented. Korean J Journalism Commun Stud. 2005;49:140–65.

	16.	 Shin H, Kim J, Lee S, Park MS, Park S, Huh S. Cause-of-death statistics in 
2018 in the Republic of Korea. J Korean Med Assoc. 2020;63:286–97.

	17.	 Gao J, Cheng Q, Duan J, Xu Z, Bai L, Zhang Y, et al. Ambient temperature, 
sunlight duration, and suicide: a systematic review and meta-analysis. Sci 
Total Environ. 2019;646:1021–9.

	18.	 Kim Y, Kim H, Kim DS. Association between daily environmental 
temperature and suicide mortality in Korea(2001–2005). Psychiatry Res. 
2011;186:390–6.

	19.	 Partonen T, Haukka J, Nevanlinna H, Lönnqvist J. Analysis of the seasonal 
pattern in suicide. J Affect Disord. 2004;81:133–9.

	20.	 Nandi A, Prescott MR, Cerdá M, Vlahov D, Tardiff KJ, Galea S. Eco‑
nomic conditions and suicide rates in New York City. Am J Epidemiol. 
2012;175:527–35.

	21.	 Weyerer S, Wiedenmann A. Economic factors and the rates of suicide in 
Germany between 1881 and 1989. Psychol Rep. 1995;76:1331–41.

	22.	 Yur’yev A, Värnik A, Värnik P, Sisask M, Leppik L. Employment status influ‑
ences suicide mortality in Europe. Int J Soc Psychiatry. 2012;58:62–8.

	23.	 Statistics Korea. Comprehensive Economic Indicators. https://​kostat.​go.​
kr/​menu.​es?​mid=​a2020​20100​00. Accessed 24 Nov 2022.

	24.	 Korea Meteorological Administration. Weather Data Open Portal. 2021. 
https://​data.​kma.​go.​kr/​cmmn/​main.​do. Accessed 15 Aug 2021.

	25.	 Korean Statistical Information Service. Composite Index of Business 
Indicators. https://​kosis.​kr/​statH​tml/​statH​tml.​do?​orgId=​101&​tblId=​DT_​
1C801​3&​conn_​path=​I2. Accessed 24 Nov 2022.

	26.	 Statistics Korea. Unemployment Rate by gender / age. https://​kosis.​kr/​
statH​tml/​statH​tml.​do?​orgId=​101&​tblId=​DT_​1DA71​02S&​conn_​path=​I2. 
Accessed 24 Nov 2022.

	27.	 Moksony F, Hegedűs R. The use of Poisson regression in the sociological 
study of suicide. Corvinus J Sociol Soc Policy. 2014;5:97–114.

	28.	 Lutter M, Roex KLA, Tisch D. Anomie or imitation? The Werther effect of 
celebrity suicides on suicide rates in 34 OECD countries, 1960–2014. Soc 
Sci Med. 2020;246:112755.

	29.	 Niederkrotenthaler T, Sonneck G. Assessing the impact of media guide‑
lines for reporting on suicides in Austria: interrupted time series analysis. 
Aust N Z J Psychiatry. 2007;41:419–28.

	30.	 Fink DS, Santaella-Tenorio J, Keyes KM. Increase in suicides the 
months after the death of Robin Williams in the US. PLoS ONE. 
2018;13:e0191405.

	31.	 Fu KW, Chan CH. A study of the impact of thirteen celebrity suicides on 
subsequent suicide rates in South Korea from 2005 to 2009. PLoS ONE. 
2013;8:e53870.

	32.	 The Korea Herald. Indonesian fan attempts suicide following Jonghyun’s 
death. https://​www.​korea​herald.​com/​view.​php?​ud=​20171​22100​0714. 
Accessed 15 Aug 2021.

https://mdis.kostat.go.kr/index.do
https://kostat.go.kr/board.es?mid=a10301060200&bid=218&act=view&list_no=403046
https://kostat.go.kr/board.es?mid=a10301060200&bid=218&act=view&list_no=403046
https://data.oecd.org/healthstat/suicide-rates.htm
https://data.oecd.org/healthstat/suicide-rates.htm
https://www.journalist.or.kr/news/section4.html?p_num=12
https://www.riss.kr/link?id=T15689697
https://kostat.go.kr/menu.es?mid=a20202010000
https://kostat.go.kr/menu.es?mid=a20202010000
https://data.kma.go.kr/cmmn/main.do
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1C8013&conn_path=I2
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1C8013&conn_path=I2
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1DA7102S&conn_path=I2
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1DA7102S&conn_path=I2
https://www.koreaherald.com/view.php?ud=20171221000714


Page 11 of 11Kim et al. BMC Public Health         (2023) 23:1173 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	33.	 Domaradzki J. The Werther effect, the Papageno effect or no effect? A 
literature review. Int J Environ Res Public Health. 2021;18:2396.

	34.	 Kim K. Analysis of SNS (social network service) usage trends and usage 
patterns (in korean). KISDI stat report. 2016;16:1–9.

	35.	 Ministry of Health and Welfare. Blocks harmful information on suicide. 
http://​www.​mohw.​go.​kr/​react/​al/​sal03​01vw.​jsp?​PAR_​MENU_​ID=​04&​
MENU_​ID=​0403&​page=​1&​CONT_​SEQ=​345783. Accessed 15 Aug 2021.

	36.	 Korea Press Foundation. 2021 Media Users in Korea 2021.https://​www.​kpf.​
or.​kr/​front/​resea​rch/​consu​merDe​tail.​do?​miv_​pageNo=​&​miv_​pageS​ize=​
&​total_​cnt=​&​LISTOP=​&​mode=​W&​seq=​59238​1&​link_g_​topme​nu_​id=​
676f2​f0f37​7b4b1​98406​85a46​f69a2​33&​link_g_​subme​nu_​id=​f193a​96c92​
28449​3b56f​35b5f​0eb15​e3&​link_g_​homep​age=​F&​reg_​stadt=​&​reg_​
enddt=​&​searc​hkey=​all1&​searc​htxt=. Accessed 24 Nov 2022.

	37.	 Pirkis JE, Burgess PM, Francis C, Blood RW, Jolley DJ. The relationship 
between media reporting of suicide and actual suicide in Australia. Soc 
Sci Med. 2006;62:2874–86.

	38.	 Skehan J, Greenhalgh S, Hazell T, Pirkis J. Reach, awareness and uptake of 
media guidelines for reporting suicide and mental illness: an australian 
perspective. Int J Ment Health Promot. 2006;8:29–35.

	39.	 Bohanna I, Wang X. Media guidelines for the responsible reporting of 
suicide: a review of effectiveness. Crisis. 2012;33:190–8.

	40.	 Piantadosi S, Byar DP, Green SB. The ecological fallacy. Am J Epidemiol. 
1988;127:893–904.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&page=1&CONT_SEQ=345783
http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&page=1&CONT_SEQ=345783
https://www.kpf.or.kr/front/research/consumerDetail.do?miv_pageNo=&miv_pageSize=&total_cnt=&LISTOP=&mode=W&seq=592381&link_g_topmenu_id=676f2f0f377b4b19840685a46f69a233&link_g_submenu_id=f193a96c92284493b56f35b5f0eb15e3&link_g_homepage=F&reg_stadt=&reg_enddt=&searchkey=all1&searchtxt=
https://www.kpf.or.kr/front/research/consumerDetail.do?miv_pageNo=&miv_pageSize=&total_cnt=&LISTOP=&mode=W&seq=592381&link_g_topmenu_id=676f2f0f377b4b19840685a46f69a233&link_g_submenu_id=f193a96c92284493b56f35b5f0eb15e3&link_g_homepage=F&reg_stadt=&reg_enddt=&searchkey=all1&searchtxt=
https://www.kpf.or.kr/front/research/consumerDetail.do?miv_pageNo=&miv_pageSize=&total_cnt=&LISTOP=&mode=W&seq=592381&link_g_topmenu_id=676f2f0f377b4b19840685a46f69a233&link_g_submenu_id=f193a96c92284493b56f35b5f0eb15e3&link_g_homepage=F&reg_stadt=&reg_enddt=&searchkey=all1&searchtxt=
https://www.kpf.or.kr/front/research/consumerDetail.do?miv_pageNo=&miv_pageSize=&total_cnt=&LISTOP=&mode=W&seq=592381&link_g_topmenu_id=676f2f0f377b4b19840685a46f69a233&link_g_submenu_id=f193a96c92284493b56f35b5f0eb15e3&link_g_homepage=F&reg_stadt=&reg_enddt=&searchkey=all1&searchtxt=
https://www.kpf.or.kr/front/research/consumerDetail.do?miv_pageNo=&miv_pageSize=&total_cnt=&LISTOP=&mode=W&seq=592381&link_g_topmenu_id=676f2f0f377b4b19840685a46f69a233&link_g_submenu_id=f193a96c92284493b56f35b5f0eb15e3&link_g_homepage=F&reg_stadt=&reg_enddt=&searchkey=all1&searchtxt=
https://www.kpf.or.kr/front/research/consumerDetail.do?miv_pageNo=&miv_pageSize=&total_cnt=&LISTOP=&mode=W&seq=592381&link_g_topmenu_id=676f2f0f377b4b19840685a46f69a233&link_g_submenu_id=f193a96c92284493b56f35b5f0eb15e3&link_g_homepage=F&reg_stadt=&reg_enddt=&searchkey=all1&searchtxt=

	The Werther effect following the suicides of three korean celebrities (2017–2018): an ecological time-series study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design and data
	Variables
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


