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  Abstract
  BackgroundThe charcoal burning suicide epidemics in both Hong Kong and Taiwan have
been well documented. However, little is known about the situation in
Japan.

AimsTo examine the impact of charcoal burning suicide on the overall and
other method-specific suicide rates between 1998 and 2007 in Japan.

MethodUsing data obtained from the Vital Statistics of Japan, negative binomial
regression analyses were performed to investigate the impact of the
charcoal burning method.

ResultsIn males and females aged 15–24 and 25–44 years, the charcoal burning
epidemic led to a substantial increase in overall suicides, without a
decrease in other methods. In all other age groups, no such trend was
observed.

ConclusionsIn young Japanese, the charcoal burning method may have appealed to
individuals who might not have chosen other highly or relatively lethal
methods, and consequently led to an increase in overall suicides.
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 Suicide is an important global healthcare issue, and suicide rates vary according
to region, gender, age, time, ethnic origin and, to a certain extent, practices of
death registration.
Reference Hawton and van Heeringen1
 In Japan, the annual number of suicides rose sharply to 30 000 in 1998, and
has remained high to the present day.
2
 In 2012, suicide was the seventh major cause of death in Japan. Moreover,
the suicide rate in Japan is the highest among all high-income countries.
2
 Therefore, suicide prevention is a major target of public health
efforts.

 Ajdacic-Gross et al

Reference Ajdacic-Gross, Weiss, Ring, Hepp, Bopp and Gutzwiller3
 used mortality data from the World Health Organization to illustrate great
variations in the preferred method of suicide across countries. They commented
that the main methods of suicide typically change very slowly except for suicide
by charcoal burning (carbon monoxide poisoning by burning charcoal in a closed
space). Epidemics of charcoal burning suicide in Hong Kong and Taiwan began in the
late 1990s.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4-Reference Law, Yip and Caine10
 In Hong Kong, only 16 people died by suicide from charcoal burning in 1998;
however, this number increased to 276 in 2002.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4
 Similarly, in Taiwan, only 32 people died by suicide from charcoal burning
in 1998, but this number increased to 1346 in 2005.
Reference Lin, Chang and Lu5
 The dramatic increase in charcoal burning suicide in Hong Kong and Taiwan
is worth noting. In Japan, an epidemic of charcoal burning suicide also emerged
from 2003.
Reference Yip and Lee8,Reference Hitosugi, Nagai and Tokudome11
 In February 2003, one man and two women, all strangers, formed a pact and
killed themselves by burning charcoal.
Reference Yip and Lee8,Reference Hitosugi, Nagai and Tokudome11
 This incident attracted a lot of media attention and initiated a number of
copycat suicide pacts in the following months. Since then, this disturbing trend
has been creeping across Japan, with charcoal burning frequently used in suicide
pacts. The reason for this is that charcoal is easily obtained in shops and the
method is recognised as being simple and painless. The Complete Manual of
Suicide is a Japanese book written by Wataru Tsurumi,
Reference Tsurumi12
 which was first published in 1993. It provides explicit descriptions and
analyses of a wide range of suicide methods such as overdosing, hanging, jumping
and carbon monoxide poisoning. However, the charcoal burning method was not listed
in this book, and as such, was not yet a popular suicide method among Japanese at
that time.

 Although social, economic, cultural and psychological factors are significant
contributors to suicide rates there is good evidence that the changing
availability and popularity of lethal methods is also important.
Reference Cantor and Baume13,Reference Florentine and Crane14
 Compared with the number of population studies conducted on the impact on
overall suicide rates when a specific method is restricted, little attention has
been paid to the impact of newly emerging methods on overall suicide rates.
Reference Thomas, Chang and Gunnell7
 Thus, the rapid emergence of burning charcoal indoors as a source of toxic
carbon monoxide for taking one’s own life provides a unique opportunity to study
the impact of method availability on overall suicide rates. Whether a specific
method results in death is related to both its lethal properties and its
accessibility, and the case fatality rate of suicide methods varies greatly.
Reference Yip, Caine, Yousuf, Chang, Wu and Chen15
 The case fatality rates for firearms (80-90%), building jumping (70%),
drowning (65-80%) and hanging (60-85%) are estimated to be high, whereas the rate
for medication overdose (1.5-4%) is low. The case fatality rates for charcoal
burning (40-50%), car exhaust gas (40-60%) and bridge jumping (35-60%) are
estimated to be modest. The case fatality rate of pesticides ingestion (6-75%) has
a comparatively wide range. Therefore, if the charcoal burning suicide method
appeals to individuals who would have used other highly or relatively lethal
methods, the emergence of this method may consequently result in little or no
increase in overall suicide rates and a substantial decrease in other
method-specific suicide rates. On the other hand, if this method appeals to many
individuals who might not have used other highly or relatively lethal methods
available, the emergence would lead to a substantial increase in overall suicide
rates and little or no decrease in other method-specific suicide rates. Reports
from both Hong Kong and Taiwan have indicated that the emergence of charcoal
burning methods is associated with an increase in overall suicide rates, and
almost no decrease in other method-specific suicide rates.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4,Reference Thomas, Chang and Gunnell7,Reference Law, Yip and Caine10
 However, in Japan, little is known about the impact of charcoal burning
suicide on overall and other method-specific suicide rates. Therefore, in order to
address this question, we examined the impact of the charcoal burning suicide
epidemic on overall and other method-specific suicide rates in Japan.


 Method


 Data sources

 The number of deaths from suicide by gender, age (5-year age bands) and the
ICD-10 codes between 1998 and 2007 was obtained from the Vital Statistics of Japan.
16
 To identify the method of suicide, the underlying cause of death
according to ICD-10 was used.
17
 Data on suicide victims 14 years old or younger were not analysed in
this study. Yearly age standardised rates were calculated for those aged 15
years and over using the World Standard population.
Reference Ahmad, Boschi-Pinto, Lopez, Murray, Lozano and Inoue18



 Following ICD-10, all reportable deaths with an external cause code in the
range from X60 to X84, that occurred in the study period, were classified as suicide.
17
 For the purpose of this study, since there is no specific ICD code
for suicide from carbon monoxide poisoning due to charcoal burning, we
followed the practice that all reportable deaths with an external cause code
of X67 that satisfied the definition of ‘intentional self-poisoning by and
exposure to other gases and vapours’ were included as charcoal burning suicide.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4
 Although this approach to coding the manner of death has been used
before, it is potentially confounded by the inclusion of suicides by motor
vehicle exhaust gas, other carbon monoxide sources, other specified gases
and vapours, and unspecified gases and vapours. Based on data from the
National Police Agency in Japan, Hitosugi et al

Reference Hitosugi, Nagai and Tokudome11
 investigated the number of suicides by charcoal burning in 2007. They
reported that 8.2% of all suicides were by charcoal burning (males: 10.0%,
females: 4.0%). Based on data from the Vital Statistics of Japan, 9.9% of
reportable deaths with an ‘X60 to X84’ code corresponded to those with an
X67 code in 2007 (males: 11.9%, females: 4.9%). Therefore, we estimated that
in 2007 about 80% of reportable deaths with an X67 code were charcoal
burning suicides.




 Period of time under study

 From 1997 to 1998, the number of suicides in Japan had increased by 34.7%,
and reached more than 30 000 per year.
2
 The economic recession in the 1990s is thought to have led to this
dramatic increase in suicides.
Reference Andrésa, Haliciogluc and Yamamurad19
 Since then the annual suicide rate in Japan has remained at around 25
per 100 000. The charcoal burning suicide epidemic in Japan emerged in 2003.
Reference Yip and Lee8,Reference Hitosugi, Nagai and Tokudome11
 However, from January 2008 there was a large increase in suicide
attempts using homemade hydrogen sulfide gas.
20,Reference Morii, Miyagatani, Nakamae, Murao and Taniyama21
 Compared with 2007, there was substantially increased use of this
method. Since there is no specific ICD code for suicide by hydrogen sulfide
gas, hydrogen sulfide suicides are included in deaths with an external cause
code of X67, which also includes charcoal burning suicide. For this reason
we chose 2007 as the final year for our time series analysis. Consequently,
in this study, the period between 1998 and 2002 is considered to be the
pre-epidemic period of charcoal burning suicide, whereas 2003-2007 is when
the epidemic occurred.




 Statistical methods

 All analyses were conducted separately for males and females. Suicide method
was dichotomised into charcoal burning (X67) or other methods (not X67). Age
was stratified into the following four groups: 15-24, 25-44, 45-64 and 65+
years.

 For the analysis of age-adjusted suicide rate trends by gender, age and
methods used in Japan between 1998 and 2007, we performed a joinpoint
regression analysis using the Joinpoint Regression Program, Version 4.0.4
for Windows (National Cancer Institute, Bethesda, Maryland, USA, http://surveillance.cancer.gov/joinpoint/).

 Joinpoint regression is a log-linear model that uses Poisson regression,
creating a Monte Carlo permutation test to identify points where the trend
line changes significantly in magnitude or in direction.
Reference Kim, Fay, Feuer and Midthune22
 The analysis starts with the minimum number of joinpoints (a zero
joinpoint, which is a straight line) and tests whether one or more
joinpoints are significant and should be added to the model. In the final
model each joinpoint (if any was detected) indicates a significant change in
the slope. The maximum number of joinpoints, minimum number of observations
from a joinpoint to either end of the data and minimum number of
observations between two joinpoints were set at one, three and four
respectively (default settings). The estimated annual percentage change
(EAPC) and 95% confidence interval were estimated for the time segments on
both sides of the inflection points. In addition, in order to compare the
estimated changes in the age-adjusted suicide rates during the overall
research period (1998-2007), the pre-epidemic period (1997-2002) and the
epidemic period (2003-2007), the average annual percentage change (AAPC) was
calculated. The AAPC is a summary measure that is computed, over a fixed
interval, as a weighted average of the slope coefficients of the joinpoint
regression with the weights equal to the length of each detected segment
over the interval. When no joinpoint is detected, the AAPC coincides with
the EAPC.

 All analyses, with the exception of the joinpoint regression, were performed
using Stata statistical software, version 12.1, for Macintosh. Statistical
significance was defined as a two-tailed P-value of
<0.05. To examine the influence of charcoal burning suicide on overall
suicide epidemiology in Japan between 1998 and 2007, negative binomial
regression analyses were performed using the number of suicides per year and
age groups as the outcome variable. Negative binomial regression is Poisson
regression with an additional gamma distributed parameter to adjust for
overdispersion (extra-Poisson variation) in the data. The regression
equation contained a dummy variable (D) as an independent
variable that took the value 0 or 1 to indicate the pattern of charcoal
burning suicide in the pre-epidemic period (0) or in the epidemic period (1)
respectively. Thus, the estimated slope coefficient (β) from the regression
model represents the effect size attributable to the charcoal burning
suicide epidemic. In addition, to adjust for the age difference in suicide
rate and the population growth rate for the 10-year period under study, we
also included age at suicide and the offset term of mid-year population size
of corresponding year into the regression equation as the confounding
variables. Mathematically, the regression equation is written as follows:


[image: ]




l
n

(
suicide
)

=
α
+
β

(
D
)

+

δ
1


(
age
)

+
l
n

(
population
)



[
Model

1
]





 In principle, a change in the number of suicides can just be attributable to
an underlying annual time trend in epidemiology instead of the influence of
an epidemic of charcoal burning suicides. Thus, when analysing the long-term
influence of an epidemic, any significant transition trend needs to be taken
into consideration. To adjust for the time trend of suicide rate, we added
the year of suicide to Model 1 as a confounding variable. This model assumed
that the annual trend was uniform over the research period. Mathematically,
the regression equation is written as follows: 
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 In order to evaluate the impact of the charcoal burning suicide epidemic on
overall and method-specific suicide rates in Japan, we fitted overall and
method-specific suicides into the model. If the number of overall suicides
in the epidemic period was significantly larger (β>0), the epidemic of
charcoal burning suicide would lead to an increase in the number of overall
suicides. In addition, it is important to ascertain whether charcoal burning
displaced suicidal individuals from other lethal methods. To assess the
potential for means-substitution, we fitted other suicide methods into the
aforementioned model. If the effect of displacement does not exist, the
number of other methods of suicide in the epidemic period should not be
significantly smaller (β<0) when compared with the pre-epidemic period.
In addition, we investigated evidence of statistical interaction between the
epidemic pattern of charcoal burning suicide and gender with the suicide
outcomes.

 Separate analyses were also conducted for the following age groups: 15-24,
25-44, 45-64 and 65+. When we performed the separate analyses by age groups,
the regression equations are written as follows: 
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 To quantify the effect size of the charcoal burning suicide epidemic we
modified the formula by Law et al

Reference Law, Yip, Chan, Fu, Wong and Law23
 to estimate the average percentage change (APC) in the number of
suicides between the pre-epidemic and epidemic periods as follows:


[image: ]




APC
=

[
exp


(
β
)

−
1
]


100
%
.




 The 95% confidence interval for the APC was calculated with negative
binomial regression in a corresponding manner.

 In addition, we carried out sensitivity analyses to assess any effects of
possibly misclassified cases of suicide. All reportable deaths with an
external cause code in the range from X10 to X34 (event of undetermined
intent) that occurred in the study period, were included as suicide, and a
code of Y17 was included as charcoal burning suicide.






 Results

 The ten most popular suicide methods based on ICD-10 code in 1998 and 2007 are
shown in Tables 1 and 2. In males, the ranking of X67 had risen
from third place in 1998 to second place in 2007 (Table 1). In females, it had risen from eighth place in 1998
to fourth place in 2007 (Table 2). In
both 1998 and 2007, the contribution of X67 to overall suicides in females is
smaller than that in males.





Table 1 Ten leading suicide methods based on ICD-10 code in males in Japan,
1998 and 2007Footnote 
a
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	Rank	ICD-10 code	
n (%)Footnote 
a


	1998		
	1	X70 Hanging, strangulation and
suffocation	15 843 (70.9)
	2	X80 Jumping from a high place	1826 (8.2)
	3	X67 Other gases and vapours	1410 (6.3)
	4	X76 Smoke, fire and flames	615 (2.8)
	5	X71 Drowning and submersion	586 (2.6)
	6	X78 Sharp object	563 (2.5)
	7	X81 Jumping or lying before moving
object	513 (2.3)
	8	X68 Pesticides	473 (2.1)
	9	X83 Other specified means	156 (0.7)
	10	X61 Antiepileptic, sedative-hypnotic, etc.	143 (0.6)
	2007		
	1	X70 Hanging, strangulation and
suffocation	15 555 70.7)
	2	X67 Other gases and vapours	2615 (11.9)
	3	X80 Jumping from a high place	1497 (6.8)
	4	X78 Sharp object	506 (2.3)
	5	X81 Jumping or lying before moving
object	420 (1.9)
	6	X71 Drowning and submersion	401 (1.8)
	7	X76 Smoke, fire and flames	306 (1.4)
	8	X68 Pesticides	241 (1.1)
	9	X61 Antiepileptic, sedative-hypnotic,
etc.	154 (0.7)
	10	X83 Other specified means	87 (0.4)




a. Percentages in the table are based on a total n =
22 349 for X60-X84 in 1998 and a total n = 22 007
for X60-X84 in 2007.







 Total number of charcoal burning suicides in the pre-epidemic (1998-2002) and
epidemic (2003-2007) periods by gender and age group are shown in Table 3. There were 152 743 suicides in
Japan (males: 109 169, females: 43 574) during the pre-epidemic period, and 153
657 suicides (males: 111 013, females: 42 644) in the epidemic period. During
both periods, the proportion of X67 suicides out of total suicides was larger
in males than in females. Regardless of age group or gender, the proportion of
X67 suicides out of total suicides during the epidemic period increased
compared with that of the pre-epidemic period. With regard to males, during the
epidemic period, the proportion was overrepresented in the 25-44 age group and
smallest in the 65+ age group. For females, it was relatively large in the
15-24 and 25-44 age groups and smallest in the 65+ age group.

 Time trends in age-adjusted suicide rates by gender, age group and
method-specific use between 1998 and 2007 are presented graphically in Fig. 1. The results of joinpoint regression
analyses are summarised in Tables 4 and
5. The overall suicide rate in males
of all ages remained comparatively flat from the pre-epidemic period through
the epidemic period (Fig. 1(a) and Table 4). The trend in males aged 15-24
years significantly increased between 2001 and 2007, although it significantly
decreased between 1998 and 2001. The trend in males aged 25-44 years
significantly increased without a joinpoint throughout the research period. In
females, the overall suicide rate trend for all ages significantly decreased
between 1998 and 2001, whereas it significantly increased between 2001 and 2007
(Fig. 1(b) and Table 5). The trend in females aged 15-24 years
significantly increased without a joinpoint throughout the research period. The
trend in females aged 25-44 years significantly increased between 2001 and
2007, although it decreased between 1998 and 2001.

 The X67 suicide rate in males of all ages tended to remain flat between 1998
and 2002, followed by a rapid increase from 2.4 to 5.9 per 100 000 between 2002
and 2003, peaking at 7.5 per 100 000 in 2005, and then dropping to 5.2 per 100
000 in 2007 (Fig. 1(c)). An increase in
the rate in males between 2002 and 2003 was also observed among all age groups.
The trends in males of all age groups increased without a joinpoint through the
research period (Table 4). The AAPC of
X67 during the epidemic period (2003-2007) in males aged 15-24 years was a
comparatively large positive number, whereas the AAPCs in males from the other
age groups were negative. The time trend in females of all ages is similar to
that of males (Fig. 1(d)). It remained
flat between 1998 and 2002, increased rapidly from 0.3 to 0.8 per 100 000
between 2002 and 2003, peaked at 1.2 per 100 000 in 2005, and then dropped to
0.9 per 100 000 in 2007. An increase in the rate in females between 2002 and
2003 was also observed among all age groups. The trends in females among all
the age groups increased without a joinpoint through the research period (Table 5). The AAPCs of X67 during the
epidemic period, in females of all ages and aged 15-24 and 25-44 years, were
positive, whereas the AAPCs in females aged 45-64 and 65+ years were
negative.





Table 2 Ten leading suicide methods based on ICD-10 code in females in Japan,
1998 and 2007Footnote 
a
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	Rank	ICD-10 code	
n (%)Footnote 
a


	1998		
	1	X70 Hanging, strangulation and
suffocation	5768 (61.3)
	2	X80 Jumping from a high place	1200 (12.8)
	3	X71 Drowning and submersion	719 (7.6)
	4	X68 Pesticides	410 (4.4)
	5	X76 Smoke, fire and flames	329 (3.5)
	6	X81 Jumping or lying before moving
object	324 (3.4)
	7	X78 Sharp object	200 (2.1)
	8	X67 Other gases and vapours	181 (1.9)
	9	X61 Antiepileptic, sedative-hypnotic,
etc.	126 (1.3)
	10	X64 Other and unspecified drugs, etc.	54
(0.6)
	2007		
	1	X70 Hanging, strangulation and
suffocation	5488 (62.2)
	2	X80 Jumping from a high place	1143 (13.0)
	3	X71 Drowning and submersion	506 (5.7)
	4	X67 Other gases and vapours	433 (4.9)
	5	X81 Jumping or lying before moving
object	276 (3.1)
	6	X61 Antiepileptic, sedative-hypnotic,
etc.	206 (2.3)
	7	X76 Smoke, fire and flames	194 (2.2)
	8	X78 Sharp object	180 (2.0)
	9	X68 Pesticides	176 (2.0)
	10	X64 Other and unspecified drugs,
etc.	107 (1.2)




a. Percentages in the table are based on a total n =
9406 for X60-X84 in 1998 and a total n = 8820 for
X60-X84 in 2007.











Table 3 Sum of X67 suicides in the pre-epidemic (1998-2002) and epidemic
(2003-2007) periods by gender and age groupFootnote 
a
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n (%)
		1998-2002	2003-2007
	Males		
	    All ages	6750 (6.2)	15 381 (13.9)
	    15-24	248 (3.9)	833 (13.6)
	    25-44	2286 (8.6)	6713 (22.0)
	    45-64	3725 (7.1)	6906 (13.9)
	    65+	487 (2.2)	916 (3.9)
	Females		
	    All ages	792 (1.8)	2356 (5.5)
	    15-24	37 (1.4)	249 (8.3)
	    25-44	283 (3.1)	1060 (9.8)
	    45-64	393 (2.6)	858 (6.3)
	    65+	78 (0.5)	179 (1.2)




a. The percentages represent the proportions of X67 suicides out of
total suicides by period, gender and age group. X67: ICD-10 code
that includes suicides by charcoal burning and other gas
poisoning.







 In males, the rates by suicide using methods other than gassing for all ages,
as well as for those aged 45-64 years tended to decrease without a joinpoint
from the pre-epidemic period through the epidemic period (Fig. 1(e) and Table
4). In females, the suicide rate using methods other than gassing tended
to decrease significantly for all ages between 1998 and 2001, and then remained
comparatively flat between 2001 and 2007 (Fig.
1(f) and Table 5). In the
sensitivity analyses including cases where cause of death was classified as
undetermined intent (Y10-Y34), the results of the joinpoint regression analyses
hardly changed (online Tables DS1 and DS2). In other words, the only difference
was that the overall suicide rate trend in men aged 65 years or above
significantly decreased without a joinpoint through the research period.





Table 4 Trends in age-standardised suicide rates by age and methods used in
Japanese males aged 15 years or older, 1998-2007
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		Jointpoint analyses
(1998-2007)			
		Segment 1Footnote 
a

	Segment 2Footnote 
a

	AAPC
		Period	EAPC	Period	EAPC	1998-2007	1998-2002	2003-2007
	Overall							
	    All ages	1998-2007	−0.09			−0.09	−1.8	−1.5
	    15-24	1998-2001	−4.9Footnote 
*

	2001-2007	4.1Footnote 
*

	1.0	−3.6Footnote 
*

	4.0Footnote 
*


	    25-44	1998-2007	1.7Footnote 
*

			1.7Footnote 
*

	−0.7	−1.0
	    45-64	1998-2007	−1.2Footnote 
*

			−1.2Footnote 
*

	−1.3	−3.7Footnote 
*


	    65+	1998-2005	−3.2Footnote 
*

	2005-2007	3.8	−1.7	−4.4Footnote 
*

	−0.2
	X67							
	    All ages	1998-2007	13.6Footnote 
*

			13.6Footnote 
*

	−2.8	−1.2
	    15-24	1998-2007	23.4Footnote 
*

			23.4Footnote 
*

	−7.2Footnote 
*

	14.8
	    25-44	1998-2007	15.9Footnote 
*

			15.9Footnote 
*

	−2.7	−0.5
	    45-64	1998-2007	9.8Footnote 
*

			9.8Footnote 
*

	−1.6	−5.3
	    65+	1998-2007	5.9			5.9	−11.7Footnote 
*

	−3.1
								
	Not X67							
	    All ages	1998-2007	−1.6Footnote 
*

			−1.6Footnote 
*

	−1.7	−1.6
	    15-24	1998-2002	−3.6Footnote 
*

	2002-2007	2.3Footnote 
*

	−0.3	−3.5Footnote 
*

	2.5
	    25-44	1998-2007	−0.7			−0.7	−0.5	−1.1
	    45-64	1998-2007	−2.4Footnote 
*

			−2.4Footnote 
*

	−1.3	−3.4
	    65+	1998-2005	−3.5Footnote 
*

	2005-2007	4.2	−1.9Footnote 
*

	−4.2Footnote 
*

	−0.03




 EAPC, estimated annual percentage change; AAPC, average annual
average percentage change; X67, ICD-10 code that includes suicides
by charcoal burning and other gas poisoning; Not X67, ICD-10 code
with an external cause code in the range from X60 to X84, except
X67.





*
 EAPC or AAPC is statistically significantly different from 0
(two-sided P<0.05).




a. Segment 1 and Segment 2 are the time segments identified by the
jointpoint regression analyses.







 Average percentage changes in the number of method-specific suicides and age
groups for males between 1998 and 2007 are shown in Table 6. Regardless of age group, significant increases in
the APCs of X67 suicides were observed in both Model 1 and Model 2. For all
ages, a significant increase of about 9% in the APC of overall suicides was
observed in Model 2, although an increase of only about 2% was seen in Model 1.
Whereas a significant decrease of about 7% in the APC of suicides using methods
other than gassing was observed in Model 1, hardly any change in the APC was
observed in Model 2.

 Regarding stratified results by age group, increases of about 10% in the APCs
of overall suicides in the 15-24 age groups were observed in both Model 1 and
Model 2, and significant increases of more than 10% in the APCs of overall
suicides in the 25-44 age groups were also observed in both Model 1 and Model
2. A marginally significant increase of about 8% in the APC of overall suicides
in the 45-64 age group was observed in Model 2, although a decrease of about 4%
was seen in Model 1. Furthermore, although significant decreases of more than
10% in the APCs of suicides using methods other than gassing in the 45-64 and
65+ age groups were observed in Model 1, only small changes were observed in
Model 2. The results of the sensitivity analyses indicated that the APCs in
Model 1 and Model 2 for males were less affected when undetermined intent cases
were included (online Table DS3).

 Average percentage changes in the number of method-specific suicides and age
groups for women between 1998 and 2007 are shown in Table 7. Regardless of age group, significant increases in
the APCs of X67 suicides were observed in both Model 1 and Model 2. For all
ages, an increase of about 9% in the APC of overall suicides was observed in
Model 2, although an increase of only about 1% was seen in Model 1. A decrease
of about 4% in the APC of suicides using methods other than gassing was
observed in Model 1, whereas an increase of about 4% was seen in Model 2.
Regarding stratified results by age groups, significant increases in the APCs
of overall suicides in those aged 15-24 and 25-44 years were observed both in
Model 1 and Model 2. Although significant decreases of more than 10% in the
APCs of suicides using methods other than gassing in those aged 45-64 and 65+
years were observed in Model 1, small increases of 1.6-2.3% were seen in Model
2. For women, the APCs in Models 1 and 2 were also less affected when
undetermined intent cases were included (online Table DS4).
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Fig. 1 Trend in age-adjusted suicide rates by age group in Japan,
1998-2007.

 (a) Overall suicides in males, (b) overall suicides in females, (c)
X67 sucicides in males, (d) X67 sucicides in females, (e) Not X67
sucicides in males, (f) not X67 sucicides in females. X67, ICD-10 code
that includes suicides by charcoal burning and other gas poisoning;
Not X67, ICD-10 code with an external cause code in the range from X60
to X84, except X67.




 Statistical analyses show that, for all ages, associations of the epidemic with
suicide differed between males and females and was weak in suicides overall
(P-value for interaction 0.975) or in suicides using
methods other than gassing (P = 0.486), whereas statistical
evidence was strong for suicides by charcoal burning or other gassing
(P = 0.004).




 Discussion


 Main findings

 This study examined the impact of the charcoal burning suicide epidemic on
overall suicide rates and other method-specific suicide rates in Japan. The
results showed that the epidemic resulted in an increase of about 9% in
overall suicide rates for males and females of all ages in Model 2, although
in Model 1 the epidemic hardly resulted in an increase in either gender.
Since the epidemic did not necessarily affect overall suicide rates before
adjustment for time trend, we need to carefully consider the impact on the
overall suicide rate. Furthermore, the epidemic led to a significant
decrease of about 7% in other-specific suicide rates in males in Model 1,
and a decrease of about 4% in females. However, after adjustment for time
trend, the epidemic did not necessarily result in a decrease in both
genders. The stratified analyses by age group showed that, in males, the
charcoal burning suicide epidemic led to an increase of about 10% in overall
suicide rates in those aged 15-24 and an increase of more than 10% in those
aged 25-44, without an apparent decrease in other method-specific suicide
rates. Concerning females, the epidemic led to an increase of more than 20%
in those aged 15-24, and an increase of more than 10% in those aged 25-44
years, without an apparent decrease in other method-specific suicide rates.
However, in those aged 45-64 years and 65 years or above for both men and
women, no such trend was observed. Therefore, these results suggest that, in
15- to 24- and 25- to 44-year-old males and females, the charcoal burning
method appealed to many individuals who might not have used other highly or
relatively lethal methods available and therefore led to an increase in
overall suicide rates during the epidemic period in Japan. In addition, the
time trend in age-adjusted rates of suicide using charcoal burning and other
gas poisoning for males aged 15-24 years and females aged 15-24 and 25-44
years increased substantially during the epidemic period, whereas the trend
for males aged 25-44 years appeared to be flat.





Table 5 Trends in age-standardised suicide rates by age and methods used in
Japanese females aged 15 years or older, 1998-2007
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		Jointpoint analyses
(1998-2007)			
		Segment 1Footnote 
a

	Segment 2Footnote 
a

	AAPC
		Period	EAPC	Period	EAPC	1998-2007	1998-2002	2003-2007
	Overall							
	    All ages	1998-2001	−4.5Footnote 
*

	2001-2007	1.7Footnote 
*

	−0.4	−3.6Footnote 
*

	1.3
	    15-24	1998-2007	4.0Footnote 
*

			4.0Footnote 
*

	−3.2Footnote 
*

	4.6
	    25-44	1998-2001	−1.8	2001-2007	4.2Footnote 
*

	2.1Footnote 
*

	−1.3	2.9Footnote 
*


	    45-64	1998-2005	−2.9Footnote 
*

	2005-2007	3.7	−1.5	−3.9Footnote 
*

	−0.09
	    65+	1998-2005	−5.6Footnote 
*

	2005-2007	3.1	−3.7Footnote 
*

	−6.9Footnote 
*

	−2.7
	X67							
	    All ages	1998-2007	19.0Footnote 
*

			19.0Footnote 
*

	−5.4	4.0
	    15-24	1998-2007	29.8Footnote 
*

			29.8Footnote 
*

	−13.8	11.5
	    25-44	1998-2007	20.2Footnote 
*

			20.2Footnote 
*

	−7.4Footnote 
*

	4.2
	    45-64	1998-2007	12.9Footnote 
*

			12.9Footnote 
*

	−0.9	−0.4
	    65+	1998-2007	8.3			8.3	−9.6	−1.0
								
	Not X67							
	    All ages	1998-2001	−4.6Footnote 
*

	2001-2007	0.6	−1.1	−3.6Footnote 
*

	1.1
	    15-24	1998-2007	2.8Footnote 
*

			2.8Footnote 
*

	−3.0	4.0
	    25-44	1998-2001	−2.1	2001-2007	2.8Footnote 
*

	1.1	−1.1	2.8
	    45-64	1998-2005	−3.8Footnote 
*

	2005-2007	4.7	−2.0Footnote 
*

	−4.0Footnote 
*

	−0.03
	    65+	1998-2005	−5.7Footnote 
*

	2005-2007	3.1	−3.8Footnote 
*

	−6.9Footnote 
*

	−2.7




 EAPC, estimated annual percentage change; AAPC, average annual
average percentage change; X67, ICD-10 code that includes
suicides by charcoal burning and other gas poisoning; Not X67,
ICD-10 code with an external cause code in the range from X60 to
X84, except X67.





*
 EAPC or AAPC is statistically significantly different from 0
(two-sided P<0.05).




a. Segment 1 and Segment 2 are the time segments identified by the
jointpoint regression analyses.











Table 6 Average percentage change (APC) between the pre-epidemic and
epidemic periods of the number of suicides by method used and age
group for males aged ⩾15 years, 1998-2007
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		Model 1	Model 2
		APC (95% CI)	
P
	APC (95% CI)	
P

	All ages				
	    Overall	1.77 (−2.39 to 6.10)	0.411	8.97 (0.49 to 18.16)	0.038
	    X67	137.53 (106.71 to 172.95)	<0.001	165.26 (99.57 to 252.57)	<0.001
	    Not X67	−7.09 (−9.98 to −4.12)	<0.001	−0.21 (−5.79 to 5.71)	0.944
	15-24 years				
	    Overall	10.36 (2.45 to 18.88)	0.009	9.65 (−6.03 to 27.94)	0.242
	    X67	287.67 (194.67 to 410.03)	<0.001	199.77 (72.20 to 421.83)	<0.001
	    Not X67	−0.86 (−6.87 to 5.53)	0.786	2.15 (−9.98 to 15.92)	0.741
	25-44 years				
	    Overall	13.89 (10.39 to 17.50)	<0.001	18.13 (11.51 to 25.15)	<0.001
	    X67	190.34 (151.07 to 235.75)	<0.001	211.83 (131.81 to 319.46)	<0.001
	    Not X67	−2.75 (−6.16 to 0.78)	0.125	0.74 (−5.83 to 7.77)	0.831
	45-64 years				
	    Overall	−4.41 (−9.71 to 1.19)	0.121	7.78 (−0.07 to 16.25)	0.052
	    X67	88.12 (61.01 to 119.80)	<0.001	128.93 (72.74 to 203.40)	<0.001
	    Not X67	−11.46 (−16.33 to −6.31)	<0.001	−1.24 (−9.03 to 7.22)	0.766
	65+ years				
	    Overall	-9.84 (-15.28 to -4.04)	0.001	0.87 (−8.68 to 11.43)	0.864
	    X67	58.20 (33.53 to 87.44)	<0.001	126.99 (83.11 to 181.39)	<0.001
	    Not X67	−11.36 (−16.64 to −5.75)	<0.001	−1.70 (−11.22 to 8.85)	0.742




 X67, ICD-10 code that includes suicides by charcoal burning and
other gas poisoning; Not X67, ICD-10 code with an external cause
code in the range from X60 to X84, except X67.











Table 7 Average percentage change (APC) between the pre-epidemic and
epidemic periods of the number of suicides by method used and age
group for females aged ⩾15 years, 1998-2007
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		Model 1	Model 2
		APC (95% CI)	
P
	APC (95% CI)	
P

	All ages				
	    Overall	1.27 (−5.50 to 8.52)	0.722	8.87 (−5.26 to 25.10)	0.231
	    X67	215.42 (163.40 to 277.70)	<0.001	226.31 (125.2 to 372.64)	<0.001
	    Not X67	−3.58 (−9.37 to 2.59)	0.250	4.03 (−8.05 to 17.68)	0.531
	15-24 years				
	    Overall	27.91 (17.21 to 39.58)	<0.001	23.65 (3.34 to 47.95)	0.020
	    X67	677.03 (414.27 to 1074.03)	<0.001	486.60 (182.21 to 1119.30)	<0.001
	    Not X67	18.85 (9.95 to 28.48)	<0.001	16.31 (−0.88 to 36.48)	0.064
	25-44 years				
	    Overall	15.95 (10.81 to 21.33)	<0.001	11.14 (1.90 to 21.22)	0.017
	    X67	271.14 (205.30 to 351.18)	<0.001	274.53 (149.71 to 461.73)	<0.001
	    Not X67	7.85 (3.02 to 12.90)	0.001	3.45 (−5.26 to 12.96)	0.450
	45-64 years				
	    Overall	−8.69 (−13.45 to −3.66)	0.001	1.02 (−6.90 to 9.62)	0.807
	    X67	122.32 (81.99 to 171.57)	<0.001	142.19 (61.87 to 262.35)	<0.001
	    Not X67	−12.19 (−17.16 to −6.92)	<0.001	−2.95 (−11.67 to 6.64)	0.534
	65+ years				
	    Overall	−20.34 (−28.21 to −11.59)	<0.001	2.32 (−8.92 to 14.96)	0.699
	    X67	97.95 (51.73 to 158.26)	<0.001	125.80 (36.03 to 274.80)	0.002
	    Not X67	−20.90 (−28.72 to −12.21)	<0.001	1.67 (−9.45 to 14.15)	0.779




 X67, ICD-10 code that includes suicides by charcoal burning and
other gas poisoning; Not X67, ICD-10 code with an external cause
code in the range from X60 to X84, except X67.










 Comparison with epidemics in Hong Kong and Taiwan

 The charcoal burning suicide epidemics in both Hong Kong and Taiwan preceded
that of Japan.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4,Reference Thomas, Chang and Gunnell7,Reference Law, Yip and Caine10
 In the former two countries, it was reported that the charcoal
burning epidemic led to an overall increase in suicide rates, and this
increase was most prominent among those in their middle years. In our study,
we performed separate analyses by gender and age group. The results showed
that the epidemic in Japan increased overall suicide rates in 15- to 24- and
25- to 44-year-old males and females only. Overall suicide rates before the
emergence of charcoal burning suicide were 26.0 per 100 000 in Japan (in
1998), 13.3 in Hong Kong (1998) and 7.6 in Taiwan (1995), whereas those
after the epidemic were 25.3 in Japan (2007), 16.4 in Hong Kong (2002) and
19.3 in Taiwan (2006).
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4,Reference Pan, Liao and Lee9
 Since the overall suicide rate before the emergence of charcoal
burning suicide in Japan was considerably higher than those of Hong Kong or
Taiwan, the impact of the charcoal burning suicide epidemic on overall
suicide rates in Japan might have been restricted compared with the other
two countries. Furthermore, it is possible that the introduction or
increased use of one suicide method may result in a decline in other methods.
Reference Cantor and Baume13
 However, previous research has indicated that the emergence and
growth of charcoal burning suicide in Hong Kong and Taiwan was not
associated with a reduction in other methods of suicides.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4,Reference Thomas, Chang and Gunnell7,Reference Law, Yip and Caine10
 In fact, the potential for means-substitution was found only among
married Hong Kong women.
Reference Law, Yip and Caine10
 Our results also suggest that the potential for means-substitution
was limited in Japan.

 Japan is geographically close to Hong Kong and Taiwan, and the starting time
of the epidemic in Japan was also temporally close to those of Hong Kong and
Taiwan. However, from our investigation, we are unable to clarify whether
the epidemic in Hong Kong and Taiwan had any effect on that of Japan.
Further research is needed to examine the influence of the epidemic of
charcoal burning suicide in Hong Kong and Taiwan on that of Japan.




 Context of the epidemic

 It is thought that several factors may have caused and promoted the rapid
emergence and spread of charcoal burning suicides in Japan. First, previous
studies have indicated that the way the suicide method was portrayed in the
mass media played a key role in its rapid gain in popularity.
Reference Liu, Beautrais, Caine, Chan, Chao and Conwell4,Reference Chan, Yip, Au and Lee6
 In Hong Kong and Taiwan, having been portrayed through the media as a
painless, non-violent, yet highly lethal way to kill oneself, charcoal
burning swiftly became one of the most commonly used suicide methods. In
Japan, previous studies of mass media reporting and subsequent suicide rates
have also demonstrated a positive relationship between the two.
Reference Stack24
 Thus, the charcoal burning suicide epidemic in Japan since 2003 may
also be attributable to mass media reporting.
Reference Yip and Lee8
 Moreover, for males aged 15-24 years and females aged 15-24 and 25-44
years, mass media reporting might have led to an increasing trend in
age-adjusted rates of suicide using charcoal burning and other gas poisoning
during the epidemic period. Media professionals should not only be made
aware of the potential negative impact of the reporting of charcoal burning
suicides (or any other methods of suicide that would be considered desirable
by their audience), but also their potential role in suicide prevention
through responsible reporting.
Reference Chan, Lee and Yip25



 Second, in the internet era, there is ample reason to anticipate an
especially rapid spread if a new method appears comparatively more
acceptable to vulnerable individuals than existing methods.
Reference Alao, Soderberg, Pohl and Alao26
 Since internet websites and chat rooms provide detailed information
on suicide it has been argued that the internet may have a more direct
influence on copycat suicides than do the print media. One of the first
charcoal burning suicide victims in Taiwan explicitly stated that he learned
of the method from a Hong Kong newspaper website.
Reference Yip and Lee8
 After the first internet-linked suicide pact in Japan in 2003,
internet-linked suicide became more widespread.
Reference Yip and Lee8



 Third, it has been reported that the suicide rate of young people in Japan
has a close correlation with the unemployment rate of recent years.
2
 Despite a relative improvement in the economic situation, the
employment situation for younger generations has deteriorated. Increased
non-regular forms of employment such as temporary work, contract work or
part-time jobs has led to many young people facing difficulty and distress.
Thus, the charcoal burning suicide method may have attracted or appealed to
younger individuals who failed to find employment.




 Implications for suicide prevention strategies

 A community-based approach to controlling such an apparent epidemic of
charcoal burning is required, since means control cannot be successfully
undertaken at an individual level. There is strong and consistent evidence
from international studies that restricting access to specific methods can
prevent suicides.
Reference Cantor and Baume13,Reference Florentine and Crane14
 Means restriction proves most effective when the method is common and
highly lethal.
Reference Yip, Caine, Yousuf, Chang, Wu and Chen15
 When reduced access to a highly lethal method is possible, people who
attempt suicide with less dangerous means have an increased chance of
survival. Since the charcoal burning method became a popular suicide method
among Japanese after the epidemic and is moderately lethal,
Reference Yip, Caine, Yousuf, Chang, Wu and Chen15
 restricting access to the charcoal burning method may be effective in
reducing not only the charcoal burning specific suicide rate but also the
overall suicide rate in Japan. Yip et al

Reference Yip, Law, Fu, Law, Wong and Xu27
 conducted an exploratory controlled trial to examine the efficacy of
restricting access to charcoal to prevent charcoal burning-related suicides
in Hong Kong. Their results indicated that the suicide rate from charcoal
burning was reduced by a statistically significant margin in the
intervention region but not in the control region. Therefore, although
charcoal is generally perceived as a household leisure commodity used for
home barbecue, and restricting it may be difficult, the efficacy of
restricting access to charcoal should also be investigated in Japan.




 Limitations

 The study had several limitations that deserve discussion. First, not all
suicides with an ICD-10 code X67 are charcoal burning suicides. However,
since we estimated that about 80% of reportable deaths with an X67 code were
charcoal burning suicides in 2007 in Japan, we believe that a large
proportion of X67 suicides were indeed charcoal burning suicides during the
charcoal burning suicide epidemic. Furthermore, since the charcoal burning
method was not yet recognised as a popular suicide method in the
pre-epidemic period, we believe that most X67 suicides in this period were
not related to charcoal burning. We recommend the inclusion of suicide by
charcoal burning in future revisions of the ICD to facilitate the monitoring
of this potential global health problem. Second, one limitation of using
official suicide rates is underreporting.
Reference Hawton and van Heeringen1
 Social, cultural and religious elements affect the reporting of
suicide and are compounded by poor population estimates. The validity of
reported suicide prevalence depends to a considerable degree on the method
for determining the cause of death, the comprehensiveness of the death
reporting system, and the procedures employed to estimate national rates
based on crude cause of death data. Mortality data from Japan are considered
to be a reliable estimate of cause of death and, thus, of suicide prevalence.
Reference Hendin, Vijayuakumar, Bertolote, Wang, Phillips, Pirkis, Hendin, Phillips, Vijayuakumar, Pirkis, Wang and Yip28
 In addition, we carried out sensitivity analyses, including cases
where cause of death was classified as an undetermined intent, to assess any
effects of possibly misclassified cases of suicide. The results of the
sensitivity analyses were almost identical with these results. Consequently,
we believe that, in this study, misclassification of mortality data would
have a minimal effect on the results. Finally, we did not adjust for other
variables that may influence suicide rates such as economic recession,
unemployment, levels of divorce and changes in alcohol consumption, although
it is unlikely that these factors would have an impact on charcoal burning
suicides alone without affecting other suicide methods.
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 Table 1 Ten leading suicide methods based on ICD-10 code in males in Japan, 1998 and 2007a
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 Table 2 Ten leading suicide methods based on ICD-10 code in females in Japan, 1998 and 2007a
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 Table 3 Sum of X67 suicides in the pre-epidemic (1998-2002) and epidemic (2003-2007) periods by gender and age groupa
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 Table 4 Trends in age-standardised suicide rates by age and methods used in Japanese males aged 15 years or older, 1998-2007
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 Fig. 1 Trend in age-adjusted suicide rates by age group in Japan, 1998-2007.(a) Overall suicides in males, (b) overall suicides in females, (c) X67 sucicides in males, (d) X67 sucicides in females, (e) Not X67 sucicides in males, (f) not X67 sucicides in females. X67, ICD-10 code that includes suicides by charcoal burning and other gas poisoning; Not X67, ICD-10 code with an external cause code in the range from X60 to X84, except X67.
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 Table 5 Trends in age-standardised suicide rates by age and methods used in Japanese females aged 15 years or older, 1998-2007
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 Table 6 Average percentage change (APC) between the pre-epidemic and epidemic periods of the number of suicides by method used and age group for males aged ⩾15 years, 1998-2007
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 Table 7 Average percentage change (APC) between the pre-epidemic and epidemic periods of the number of suicides by method used and age group for females aged ⩾15 years, 1998-2007

 

 

 [image: Supplementary material: PDF] Yoshioka et al. supplementary material
 Supplementary Tables S1-S4


 [image: Download Yoshioka et al. supplementary material(PDF)] 
     
         
         
             
             
        
    



 
 
  

  
 
PDF
125.6 KB





      
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	31
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
31




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Nielsen, Pia Rude
Gheorghe, Alexandra
and
Lynnerup, Niels
2014.
Forensic aspects of carbon monoxide poisoning by charcoal burning in Denmark, 2008–2012: an autopsy based study.
Forensic Science, Medicine, and Pathology,
Vol. 10,
Issue. 3,
p.
390.


	CrossRef
	Google Scholar






Chang, Shu-Sen
Kwok, Simon Sai Man
Cheng, Qijin
Yip, Paul S. F.
and
Chen, Ying-Yeh
2015.
The association of trends in charcoal-burning suicide with Google search and newspaper reporting in Taiwan: a time series analysis.
Social Psychiatry and Psychiatric Epidemiology,
Vol. 50,
Issue. 9,
p.
1451.


	CrossRef
	Google Scholar






Dubrey, Simon W
Chehab, Omar
and
Ghonim, Sarah
2015.
Carbon monoxide poisoning: an ancient and frequent cause of accidental death.
British Journal of Hospital Medicine,
Vol. 76,
Issue. 3,
p.
159.


	CrossRef
	Google Scholar






Yoshioka, Eiji
Saijo, Yasuaki
and
Kawachi, Ichiro
2016.
Spatial and temporal evolution of the epidemic of charcoal-burning suicide in Japan.
Social Psychiatry and Psychiatric Epidemiology,
Vol. 51,
Issue. 6,
p.
857.


	CrossRef
	Google Scholar






Yoshioka, E.
Hanley, S. J.
Kawanishi, Y.
and
Saijo, Y.
2016.
Time trends in method-specific suicide rates in Japan, 1990–2011.
Epidemiology and Psychiatric Sciences,
Vol. 25,
Issue. 1,
p.
58.


	CrossRef
	Google Scholar






Azrael, Deborah
and
Miller, Matthew J.
2016.
The International Handbook of Suicide Prevention.
p.
637.


	CrossRef
	Google Scholar






Azrael, Deborah
Mukamal, Alexander
Cohen, Amy P.
Gunnell, David
Barber, Catherine
and
Miller, Matthew
2016.
Identifying and Tracking Gas Suicides in the U.S. Using the National Violent Death Reporting System, 2005–2012.
American Journal of Preventive Medicine,
Vol. 51,
Issue. 5,
p.
S219.


	CrossRef
	Google Scholar






Matsuyama, Tasuku
Kitamura, Tetsuhisa
Kiyohara, Kosuke
Hayashida, Sumito
Kawamura, Takashi
Iwami, Taku
and
Ohta, Bon
2016.
Characteristics and outcomes of emergency patients with self-inflicted injuries: a report from ambulance records in Osaka City, Japan.
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine,
Vol. 24,
Issue. 1,


	CrossRef
	Google Scholar






Sohyun Bae, M.D.
김경환
박준석
박준민
전우찬
Dong Wun Shin, M.D.
Hyun Jong Kim, M.D.
이지숙
and
Hoon Kim, M.D.
2016.
Epidemiologic Characteristics of Carbon Monoxide Poisoning: Emergency Department Based Injury In-depth Surveillance of Twenty Hospitals.
Journal of the Korean society of clinical toxicology,
Vol. 14,
Issue. 2,
p.
122.


	CrossRef
	Google Scholar






Janík, Martin
Ublová, Michaela
Kučerová, Štepánka
and
Hejna, Petr
2017.
Carbon monoxide-related fatalities: A 60-year single institution experience.
Journal of Forensic and Legal Medicine,
Vol. 48,
Issue. ,
p.
23.


	CrossRef
	Google Scholar






Paul, Elise
Mergl, Roland
Hegerl, Ulrich
and
Beiki, Omid
2017.
Has information on suicide methods provided via the Internet negatively impacted suicide rates?.
PLOS ONE,
Vol. 12,
Issue. 12,
p.
e0190136.


	CrossRef
	Google Scholar






Utterson, Michael
Daoud, Jason
and
Dutta, Rina
2017.
Online media reporting of suicides: Analysis of adherence to existing guidelines.
BJPsych Bulletin,
Vol. 41,
Issue. 2,
p.
83.


	CrossRef
	Google Scholar






Han, Dae-Guen
Kang, Seung-Gul
Cho, Seong-Jin
Cho, Seo-Eun
and
Na, Kyoung-Sae
2018.
Suicide Methods According to Age and Sex.
Journal of Nervous & Mental Disease,
Vol. 206,
Issue. 10,
p.
770.


	CrossRef
	Google Scholar






Ohmori, Takeshi
Kumihashi, Mitsuru
Endo, Kaoru
Nakazawa, Hiroko
Takekawa, Kenichi
Uchikawa, Takashi
and
Seto, Yasuo
2018.
Comparison of visible spectrophotometric methods for measuring carboxyhemoglobin in blood sample.
Japanese Journal of Forensic Science and Technology,
Vol. 23,
Issue. 2,
p.
91.


	CrossRef
	Google Scholar






Dhungel, Bibha
Sugai, Maaya Kita
and
Gilmour, Stuart
2019.
Trends in Suicide Mortality by Method from 1979 to 2016 in Japan.
International Journal of Environmental Research and Public Health,
Vol. 16,
Issue. 10,
p.
1794.


	CrossRef
	Google Scholar






Murakami, Keishu
Kawaguchi, Takashi
Hashizume, Yumiko
Kitamura, Kengo
Okada, Misato
Okumoto, Kohei
Sakamoto, Shoich
Ishida, Yuko
Nosaka, Mizuho
Kimura, Akihiko
Takatsu, Akihiro
and
Kondo, Toshikazu
2019.
Suicide by plastic bag suffocation combined with the mixture of citric acid and baking soda in an adolescent.
International Journal of Legal Medicine,
Vol. 133,
Issue. 1,
p.
177.


	CrossRef
	Google Scholar






Ku, Chung-Hsuan
Huang, Wen-Hung
Hsu, Ching-Wei
Chen, Yu-Chin
Hou, Yi-Chou
Wang, I-Kuan
Hong, Hsiang-Hsi
Wang, Yen-Li
Weng, Cheng-Hao
and
Yen, Tzung-Hai
2019.
Incidence Rate and Predictors of Globus Pallidus Necrosis after Charcoal Burning Suicide.
International Journal of Environmental Research and Public Health,
Vol. 16,
Issue. 22,
p.
4426.


	CrossRef
	Google Scholar






Nyombi, A.
Williams, M.R.
and
Wessling, R.
2019.
Mechanical impregnation of Pd-Sn/alumina and Cu-Mn/graphite on charcoal to minimise carbon monoxide emissions.
Chemical Physics Letters,
Vol. 715,
Issue. ,
p.
181.


	CrossRef
	Google Scholar






Sinyor, Mark
Williams, Marissa
Vincent, Margaret
Schaffer, Ayal
Yip, Paul S.F.
and
Gunnell, David
2019.
Suicide deaths by gas inhalation in Toronto: An observational study of emerging methods of suicide.
Journal of Affective Disorders,
Vol. 243,
Issue. ,
p.
226.


	CrossRef
	Google Scholar






Kim, Haesoo
Kwon, Se Won
Ahn, Yong Min
Jeon, Hong Jin
Park, Subin
and
Hong, Jin Pyo
2019.
Implementation and outcomes of suicide-prevention strategies by restricting access to lethal suicide methods in Korea.
Journal of Public Health Policy,
Vol. 40,
Issue. 1,
p.
91.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Epidemic of charcoal burning suicide in Japan








	Volume 204, Issue 4
	
Eiji Yoshioka (a1), Sharon J. B. Hanley (a2), Yasuyuki Kawanishi (a3) and Yasuaki Saijo (a3)

	DOI: https://doi.org/10.1192/bjp.bp.113.135392





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Epidemic of charcoal burning suicide in Japan








	Volume 204, Issue 4
	
Eiji Yoshioka (a1), Sharon J. B. Hanley (a2), Yasuyuki Kawanishi (a3) and Yasuaki Saijo (a3)

	DOI: https://doi.org/10.1192/bjp.bp.113.135392





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Epidemic of charcoal burning suicide in Japan








	Volume 204, Issue 4
	
Eiji Yoshioka (a1), Sharon J. B. Hanley (a2), Yasuyuki Kawanishi (a3) and Yasuaki Saijo (a3)

	DOI: https://doi.org/10.1192/bjp.bp.113.135392





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















