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Objective  Lethality of the chosen method during a suicide attempt is a strong risk factor for completion of suicide. We examined whether
annual changes in the pattern of suicide methods is related to annual changes in suicide rates among older adults in South Korea and Japan.
Methods We analyzed annual the World Health Organization data on rates and methods of suicide from 2000 to 2011 in South Korea
and Japan.

Results For Korean older adults, there was a significant positive correlation between suicide rate and the rate of hanging or the rate of
jumping, and a significant negative correlation between suicide rate and the rate of poisoning. Among older adults in Japan, annual
changes in the suicide rate and the pattern of suicide methods were less conspicuous, and no correlation was found between them.
Conclusion The results of the present study suggest that the increasing use of lethal suicide methods has contributed to the rise in sui-
cide rates among older adults in South Korea. Targeted efforts to reduce the social acceptability and accessibility of lethal suicide meth-
ods might lead to lower suicide rate among older adults in South Korea. Psychiatry Investig 2016;13(2):184-189

Key Words Suicide, Crossnational studies, South Korea, Japan.

INTRODUCTION

In 2012, South Korea had the highest suicide rate of all
countries that belong to the Organization for Economic Co-
operation and Development (OECD)." Although suicide
rates have decreased or remained unchanged in most OECD
countries since 1980, suicide has increased rapidly in South
Korea over the past 2 decades, particularly among the older
adults (age =65).> According to OECD report in 2009,’ sui-
cide rates among the older adults aged 65-74 in South Korea
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was 81.8/100,000, which are about 6 times higher than those
in the United States (US) (14.1 per 100,000) and about 17
times higher than those in the United Kingdom. Aging of
South Korean population is also projected to be the most rap-
id among OECD countries.* Therefore, the high suicide rate
among older adults has become an alarming public health is-
sue in South Korea.

The lethality of the chosen suicide method is the strongest
risk factor for suicide completion.>® Use of firearms and hang-
ing are two of the most lethal suicide methods with over 80%
case fatality while self-poisoning and self-injurious behavior
with sharp objects having lower fatality (less than 5%).%’
Therefore, a trend toward increased use of more lethal suicide
methods among older adults may partially explain the increase
in suicide rates among elders over time in South Korea.

In the present study we examined the association between
the annual change in the pattern of suicide methods and the
annual change in suicide rates among older adults in South
Korea. Also, we compared the trends in suicide rates and



methods among older adults across South Korea and Japan.
Japan is selected as the comparison group because South Ko-
rea and Japan are neighboring countries and share similar
social contexts, as well as demographic transitions which cau-
sed rapid population aging.® We hypothesized that the in-
creased use of more lethal methods may be related to the an-
nual increase in suicide rates among older adults.

METHODS

Data and procedures

Data on suicide rates and methods in South Korea and Ja-
pan were obtained from the World Health Organization (WHO)
mortality database.” We analyzed the annual data during the
period of 20002011 to examine the trends in suicide rates
and suicide methods in two countries. Suicide methods were
classified into six categories according to the ICD-10 codes:
self-poisoning (X60-X66, X68-69), charcoal burning (X67),
hanging (X70), jumping from a high place (X80), and others
(X71, X72-X79, X81-X84).
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The WHO obtained data on deaths including age, sex, and
cause of death, as reported annually by member states throu-
gh civil registration systems (e.g., the Korean National Statis-
tical Office and the Statistics Bureau and the Director-Gener-
al for Policy Planning of Japan), and compiled the data in the
WHO mortality database. Based on country-reported data
and the use of additional data sources such as population cen-
suses and household surveys, the WHO and its partners reg-
ularly estimated key mortality statistics to improve data com-
parability across countries and years. In addition, the WHO
estimated the completeness and coverage of reported data,
and assesses the quality of cause-of-death data. According to
the WHO, the rate of civil registration coverage of cause of
death was 100% in both countries. The rate of ill-defined
causes in cause-of-death registration was 15.4% in South Ko-
rea and 8.6% in Japan in 2011.

The study protocol was approved by the Institutional Re-
view Board or Ethics Committee of Asan Medical Center,
Seoul, Republic of Korea (2012-0605) and all procedures
were conducted in accordance with the Helsinki Declaration
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of 1975, as revised in 2000.

Statistical analysis

We examined correlations between the proportion of spe-
cific suicide methods and suicide rates of each calendar year
in South Korea between 2000 and 2011 and Japan between
2001 and 2011. All statistical analyses were performed using
SPSS (version 21.0; SPSS Inc., Chicago, IL, USA), with statis-
tical significance defined as an alpha level of 0.05/5 suicide
methods=0.01.

RESULTS

Annual suicide rates and the proportion of suicide meth-
ods over 65 years of age in South Korea between 2000 and
2011 are shown in Figure 1. During this period, suicide rates
for males rapidly increased from 55.6 to 128.6 suicides per
100,000 individuals, and suicide rates for females increased
from 23.6 to 46.1 suicides per 100,000 individuals. In South
Korea, self-poisoning was the most common method of sui-

cide for both male and female older people until the late
2000, but the rate of self-poisoning steadily decreased since
2001. In contrast, the rate of hanging and the rate of charcoal
burning increased, and hanging has been the most common
method of suicide among Korean older adults since 2009.
For Korean older males, there was a significant positive cor-
relation between suicide rate and the rate of hanging [corre-
lation coefficient (r)=0.77, p=0.003] and the rate of jumping
(r=0.81, p=0.001), and a negative correlation between suicide
rate and the rate of poisoning (r=-0.81, p=0.002). For Korean
older females, there was a significant positive correlation be-
tween suicide rate and the rate of jumping (r=0.79, p=0.002),
and a trend of negative correlation between suicide rate and
the rate of poisoning (r=-0.67, p=0.018).

Annual suicide rates and the proportion of suicide meth-
ods over 65 years of age in Japan between 2001 and 2011 are
shown in Figure 2. Suicide rates of Japanese adults aged 65
years or older were steadily decreased from 46.8 to 38.5 sui-
cides per 100,000 individuals for males and from 23.3 to 18.6
suicides per 100,000 individuals for females. During the study
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period, hanging was the most common method of suicide
for both male and female older people in Japan. Among older
adults in Japan, annual changes in the pattern of suicide meth-
ods were less conspicuous, and no correlation was found be-
tween the proportion of specific suicide methods and suicide
rates.

DISCUSSION

The strength of this study is a cross-national comparison
of suicide rates and methods over a decade and high reliabil-
ity of data collection on suicide statistics across countries. We
hypothesized that the increased use of more lethal methods
may be associated with the annual increase in suicide rates
among older adults in South Korea. This hypothesis is par-
tially supported by our study findings.

Annually, the proportion of more lethal method (i.e., hang-
ing) increased and the proportion of less lethal method (i.e.
poisoning) decreased among males and females aged 65 years
or older in South Korea. This trend in increased use of more
lethal suicide method correlated with increased annual sui-
cide rates among male elders. However, there was no associa-
tion between the annual changes in proportion of lethal meth-
ods and overall suicide rates among Japanese older adults.

This difference between countries, significant association
between the proportion of lethal methods and suicide rates
in Korean older adults, but no association in Japanese older
adults, might be partially explained by the fact that the pattern
of suicide methods has changed drastically in South Korea,
but it has changed very little in Japan during the study period.

Another consideration is the socio-cultural factors affect-
ing attitudes towards aging and death. Suicide rates in South
Korea surpassed those in Japan after 2000, mainly because of
a steep increase in suicide rates among older adults."” From
being an agricultural society, South Korea underwent drastic
social, cultural, and economic changes, including industrial-
ization and urbanization since the 60’s."" Other changes in
South Korean society, accompanied by industrialization and
urbanization, include a shift from a larger extended family to
a nuclear family and a trend away from Collectivism to indi-
vidualism."? These changes are indicative of diminishing avail-
ability of households that care for older relatives, increase in
intergenerational frictions, and lower status of older people
in the family. Yet, Korean healthcare or social welfare system
is not adequately prepared for the increasing demand of el-
derly care."! Consequently, as longevity increases, many older
adults with multiple medical illnesses and poor social sup-
port live longer and have little earning potential, which could
increase the risk of suicide.”” These older people might choose
more lethal methods for suicide, because they have a fear of
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being burden on family after failing at committing suicide
(e.g., being disabled, medical expenses for hospitalization
and treatment). Although Japan underwent similar social ch-
anges and similarly faces the issue of population aging, its
relatively well-developed social welfare program for older
adults may have supported older people and prevented an
upsurge in suicides.'*"

Government should foster social policies that focus on sus-
taining the quality of life for Korean older people. It is neces-
sary to develop a Korean infrastructure for retired, low-in-
come, and socially isolated older adults. Stepped care for older
adults with depressive symptoms and substance use, through
collaborative team efforts between primary and specialty care
practitioners, case managers, and nurses can decrease depres-
sive symptoms and suicidal risk among older people.'® Other
problem-solving methods for intergenerational conflicts and
retirement preparation (finances, housing, etc.) could be use-
ful for preventing suicide among older adults in South Korea.
Community-based suicide prevention programs conducted in
Japan, including depression screening with follow-up and he-
alth education through primary care and public health nursing,
significantly reduced suicide rates for female older adults."”"

Until 2003, self-poisoning had been the most accessible
and common form of suicide method in South Korea. How-
ever, due to recent pharmacy laws that have restricted dis-
pensing of prescription medications, potentially lethal medi-
cations have become less available to suicidal patients in recent
years.”® In 2000, the Pharmacist Law was revised to specify
that only pharmacists can supply pharmaceuticals to the pub-
lic, with the separation of prescribing and dispensing designed
to prevent the prescription of unnecessary drugs. In addition,
several policies have been enacted to limit access to paraquat,
a highly toxic pesticide that has been associated with both
accidental and intended deaths in South Korea. In 1997, the
Agrochemicals Control Act limited paraquat sales and pur-
chases, and the law was revised in 2005 to make it stricter. This
may explain an increased use of hanging, a more readily av-
ailable method. These findings suggest that government re-
strictions limiting pesticide purchases and prescription med-
ications may have been effective strategies for reducing suicide
by these methods,” but challenges remain for the regulation
of suicide methods, such as hanging.*

Poor compliance of media reporting guidelines on suicide
in South Korea and its glorified portrayal on television or
newspaper may contribute to high social acceptability of hang-
ing, resulting an increase of hanging suicides. Between 2005
and 2008, there were four female celebrity suicides by hang-
ing.” Those deaths were prominently publicized along with a
subsequent sharp increase in suicide rates by hanging.** Sui-
cide by hanging was influenced by distorted public perception
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of the acceptability of this approach.®* The media plays an
important role in determining public perceptions of the ac-

2728 and influence of me-

ceptability of certain suicide methods
dia on public perception is more paramount in South Korea,
which has the highest TV and the Internet penetration rate
in the world. Suicide prevention agencies should foster inno-
vative strategies to collaborate with media professionals and
improve health promotions through web-based programs to
reduce the socio-cultural acceptability of hanging.”’

Recent increase in suicide rates by charcoal burning may
be also influenced by mass media. In Korea, In Korea, prior to
2008, charcoal burning was a lesser-known method of sui-
cide. However, when a middle-aged male celebrity with finan-
cial problems in Korea committed suicide by burning char-
coal in an enclosed car in 2008, the charcoal burning method
was vividly reported by the media and then became widely
used with increasing frequency. In particular, as the charcoal
burning suicide method was new in Korea, the media cover-
age offered detailed descriptions of the suicide instrument
and process and was likely to have contributed greatly to the
increase in suicides by charcoal burning. Therefore, it is criti-
cal to prevent the new method of suicide from being described
to the public through media reports.***' Suicide by charcoal
burning may also be preventable to some extent by limiting
physical availability of charcoal. Yip et al.”” reported that the
suicide rate from charcoal burning was significantly reduced
in the intervention region, in which all charcoal packs were re-
moved from the open shelves of major retail outlets, but not
in the control region, in which charcoal packs were displayed
as usual.

We must cautiously interpret the results of this study with-
in the context of the following limitations. First, government
case registries may underestimate the number of deaths due
to suicide because many suicides may have been classified as
“undetermined” deaths.”*** According to the WHO, the rate
of ill-defined cause of death was higher in South Korea (15.4%)
than in Japan (8.6%). This means that the number of suicides
might be underestimated in South Korea compared with Ja-
pan. Second, the suicide rate has changed more in South Ko-
rea than in Japan during the study period, which may affect
the significant association between the pattern of suicide
methods and suicide rate in South Korea, but non-significant
association in Japan. Third, correlation was used for all the
years rather than spline terms or other time-based measures.
Forth, even though our focus was on the impact of suicide
methods on annual changes in suicide rates, various other fac-
tors may have influenced the annual change in overall suicide
rates, including social, economic, and physical situations which
were not considered. Finally, because there was no national
census data on rates of attempted suicide corresponding to
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the WHO data on suicide mortality, we could not analyze the
correlations between the proportion of specific methods of
suicide attempt and suicide rates directly. Therefore, future
studies that use data on methods of suicide attempt as well as
death by suicide are required to corroborate these results.

Our present findings suggest that the increased use of le-
thal suicide methods in South Korea is associated with an in-
crease in the overall suicide rate among Korean older adults.
While regulating less lethal methods of suicide, such as poi-
soning, was relatively successful in South Korea over the past
decade, challenges remain in the prevention of suicide by
hanging, which has high case fatality and accessibility. Target-
ed efforts to reduce the social acceptability and accessibility
of lethal suicide methods along with implementation of social
welfare programs and community-based suicide prevention
programs might lead to lower suicide rate among older adults
in South Korea.
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