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Objective Accurate information about preferred suicide methods is important for devising strategies and programmes for suicide
prevention. Our knowledge of the methods used and their variation across countries and world regions is still limited. The aim of this
study was to provide the first comprehensive overview of international patterns of suicide methods.

Methods Data encoded according to the International Classification of Diseases (10th revision) were derived from the WHO mortality
database. The classification was used to differentiate suicide methods. Correspondence analysis was used to identify typical patterns
of suicide methods in different countries by providing a summary of cross-tabulated data.

Findings Poisoning by pesticide was common in many Asian countries and in Latin America; poisoning by drugs was common in
both Nordic countries and the United Kingdom. Hanging was the preferred method of suicide in eastern Europe, as was firearm
suicide in the United States and jumping from a high place in cities and urban societies such as Hong Kong Special Administrative
Region, China. Correspondence analysis demonstrated a polarization between pesticide suicide and firearm suicide at the expense
of traditional methods, such as hanging and jumping from a high place, which lay in between.

Conclusion This analysis showed that pesticide suicide and firearm suicide replaced traditional methods in many countries. The
observed suicide pattern depended upon the availability of the methods used, in particular the availability of technical means. The

present evidence indicates that restricting access to the means of suicide is more urgent and more technically feasible than ever.

Bulletin of the World Health Organization 2008;86:726—732.

Une traduction en frangais de ce resume figure a la fin de larticle. - Al final del articulo se facilita una traduccion al espanol. WL sieh JalSI pash) &l § Lo¥ed) syl = dazr )

Introduction

Restricting access to the means of
suicide is an important component of
comprehensive strategies for suicide
prevention. To improve prevention
efforts, better knowledge of national, re-
gional and local suicide patterns is vital,
and better understanding of underlying
mechanisms is absolutely crucial.
National studies on suicide indicate
that suicidal behaviour and, in particu-
lar, the preferred suicide method, varies
between countries. Some patterns are
well known, such as the high percent-
age of firearm suicides in the United
States of America.! In addition, the role
of pesticide suicide in Asian countries
became apparent in the 1990s.>* The
emergence of a new method, charcoal-
burning suicide, in Hong Kong Special
Administrative Region (SAR), China
and urban Taiwan, China,*> has been
a surprise, but serves as a warning that

research and prevention efforts should

be reinforced.

While numerous factors contrib-
ute to the choice of a suicide method,
societal patterns of suicide can be un-
derstood from basic concepts such as
the social acceptability of the method
(i.e. culture and tradition) and its avail-
ability (i.e. opportunity).®’ Interna-
tional or intercultural comparisons of
suicide methods help increase under-
standing of the interplay between these
two factors and provide a basis for pre-
ventive strategies.* '

The aims of this study were:

* to provide, for the first time, a com-
prehensive international compari-
son of suicide methods using WHO
mortality data (i.e. data collected in
a standard way);

* to use correspondence analysis (a
data reduction technique) to iden-
tify underlying patterns in the data;

e to contribute to discussions on the
impact of the availability and ac-
ceptability of suicide methods on
suicide behaviour;

e to draw conclusions about suicide
prevention.

Methods

The data presented below were derived
from the WHO mortality database
(http://www.who.int/whosis/mort/en/
index.html) on 17 November 2006. The
database includes data gathered since
1950 and is dedicated to collecting and
making available data on the underlying
cause of death in all Member States us-
ing a standard format. Several countries
have not reported mortality data to the
WHO, or have reported data covering
only a few years."! Others have reported
only partial data, for example, on sub-
populations or regions. However, the
database also provides estimates of the
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completeness and coverage of mortality
data for each reporting country. Data
for industrialized countries are most
complete, whereas those for developing
countries and conflict regions are often
incomplete or missing altogether.

For this study, detailed infor-
mation about suicide methods was
extracted from WHO mortality data
only if it was encoded according to the
International Classification of Diseases,
10th revision (ICD-10). Since not all
countries report mortality data to this
standard, the study relied on only a
selection of countries. In particular,
countries from Africa were absent,
except South Africa. In addition,
countries with small populations, and
thus few suicides, were excluded. In
total, 56 countries and all the years
covered by ICD-10 data, 1994-2005
at most, were included in the analysis,
though the time span varied slightly
from country to country (Table I,
available at: http://www.who.int/bul-
letin/volumes/86/9/07-043489/en/
index.html).

The ICD-10 codes for suicide are
in the range X60-X849. We differen-
tiated suicides due to a pesticide or
an unspecified poison (X68-X699),
other poisons (X60-X679), hanging
(X70-X709), drowning (X71-X719),
firearms and explosives (X72-X759),
and jumping from a height (X80-
X809), and other suicide methods.
Some methods, such as hanging or
firearm suicide, are reported more ac-
curately than others, such as poisoning
or drowning.'? This should be kept
in mind when interpreting frequency
distributions, particularly in countries
with incomplete data.

To provide an overview of suicide
methods by country, we calculated the
number of suicides with each method
as a proportion of the total number
of suicides for each sex and country.
In addition, we used correspondence
analysis (CA)'! to summarize in-
formation from cross-tabulated data.
In practice, CA converted data into a
graphical form that grouped countries
with similar suicide method patterns.
Metaphorically, a new map of the
world is emerging in which countries
are grouped into quasi-continents on
the basis of suicide methods (or groups
of suicide methods). The analysis was
repeated separately for European and
non-European countries.
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Fig. 1. Correspondence map based on suicide frequencies, in men in the years close
to 2000, for different suicide methods and countries?
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A, Austria; AUS, Australia; BR, Brazil; CU, Cuba; CH, Switzerland; CDN, Canada; CO, Colombia; CR, Costa Rica; CZ,
Czech Republic; D, Germany; DK, Denmark; DOM, Dominican Republic; E, Spain; EC, Ecuador; ES, El Salvador; EST,
Estonia; F, France; FIN, Finland; GB, United Kingdom of Great Britain and Northern Ireland; GE, Georgia; H, Hungary;
HK, Hong Kong Special Administrative Region, China; HR, Croatia; IL, Israel; IS, Iceland; J, Japan; KWT, Kuwait;

L, Luxembourg; LT, Lithuania; LV, Latvia; M, Malta; MD, Moldova; MEX, Mexico; N, Norway; NIC, Nicaragua; NL,
Netherlands; NZ, New Zealand; P, Portugal; PA, Panama; PE, Peru; PL, Poland; PR, Puerto Rico; PY, Paraguay; RA,
Argentina; RCH, Chile; RO, Romania; ROK, Republic of Korea; ROU, Uruguay; S, Sweden; SK, Slovakia; SLO, Slovenia;
SRB, Serbia; T, Thailand; USA, United States of America; YV, Venezuela; ZA, South Africa.

Source of country abbreviations except HK and PR: http://www.unece.org/trans/conventn/Distsigns.pdf

2 Scores on each dimension represent distances from the average method or country profile.

Correspondence analysis is an ex-
ploratory multivariate technique that
is very similar to principal component
analysis (PCA). In CA, the ‘extrac-
tion’ of dimensions is related to the
%? distance, which is the measure of
association (analogous to the correla-
tion in PCA). A minimum number of
dimensions is sought to account for
the maximum amount of the inertia
(analogous to the total variance in
PCA). The inertia is a weighted measure
of the total 2 (that is, ¥2/N).

Bulletin of the World Health Organization | September 2008, 86 (9)

Correspondence analysis relies on
standardized row or column profiles, or
both. Because of standardization, the
proportion of suicides by a particular
method in each country contributes
similarly to the CA results. Typically,
the first or the first two dimensions
extracted in CA are used to display the
results in correspondence maps. Scores
on these dimensions represent distances
from the average row and column pro-
file (i.e. the country and method profile,
respectively). The distance between any
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two points is analogous to the weighted
Euclidian distance.

Despite symmetrical standardiza-
tion along both the row and column
profiles used in this study, interpreta-
tions based on the cross-comparison
of distances between countries and
suicide methods should be avoided. It
is advisable to focus on similar direc-
tions from the zero point, however, and
to consider the distance from the zero
point separately for each variable.

Among the problems which may
arise in applying CA is the possibility
that a straight sequence of objects or
data points may be displayed in a curvi-
linear or pyramidal way. This phenom-
enon is called the ‘arch effect’, which
derives from unimodal response curves
or from the compression of distances
at the ends of an axis, generally the
first axis. In such cases, only the first
axis, rather than two axes, is included
in data interpretation. Alternatively,
another CA technique (e.g. detrended
CA) can be used.

Results

Hanging was the predominant method
of suicide in most countries included in
the analysis (Table 1). The highest pro-
portions were around 90% in men and
80% in women, as observed in eastern
Europe (i.e. Estonia, Latvia, Lithuania,
Poland and Romania). There were a
number of deviations from the predom-
inant pattern. As might be expected,
firearm suicide was the most common
method in the United States, but was
also prevalent in Argentina, Switzerland
and Uruguay, although only men used
this method in Switzerland. Jumping
from a height (designated as falls in
the figures) plays an important role in
small, predominantly urban societies
such as Hong Kong SAR, Luxembourg
and Malta. In contrast, in rural Latin
American countries (e.g. El Salvador,
Nicaragua and Peru), Asian countries
(e.g. the Republic of Korea and Thai-
land) and also in Portugal, poisoning
with pesticides was a major problem,
notably among women. Poisoning with
drugs was common in women from
Canada, the Nordic countries and the
United Kingdom. It also played an
important role in male suicide in these
countries.

The well-known differences be-
tween men’s and women’s preferred
suicide methods can also be seen in
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Fig. 2. Correspondence map based on suicide frequencies, in women in the years
close to 2000, for different suicide methods and countries®
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For country codes, see Fig. 1.

2 Scores on each dimension represent distances from the average method or country profile.

Table 1. Violent and highly lethal
methods such as firearm suicide and
hanging are more frequent among men,
whereas women often choose poison-
ing or drowning, which are less violent
and less lethal.

Correspondence analysis for all
countries yielded the correspondence
maps shown in Fig. 1 for men, and
Fig. 2 for women. In the men’s data,
the first two dimensions accounted for
84.5% of the inertia; in the women’s
data, it accounted for 77.1%. In the
figures, pesticides, hanging (and other
methods) and firearms form a triangle.
In addition, the countries with the
highest proportions of pesticide poison-
ing and firearm suicide listed above
also define the triangle apices. Hang-

ing is in an intermediate position
since it is more frequent than firearm
suicide in almost all countries with a
high proportion of pesticide suicide.
Conversely, hanging is more frequent
than pesticide suicide in almost all
countries with a high proportion of
firearm suicide. Thus, there are two
slopes: one from hanging to pesticide
suicide and the other from hanging to
firearm suicide. This is the typical arch
effect observed in CA. To be safe, we
should not interpret these CAs using
the second axis. The first axis should be
kept in mind, on which the poles are
pesticide suicide and firearm suicide
(and, to a lesser extent, other poison-
ing), with hanging and other methods
lying in between.
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The correspondence maps for non-
European countries (Fig. 3 and Fig. 4,
available at: heep://www.who.int/bul-
letin/volumes/86/9/07-043489/en/
index.html) show similar results. The
amount of the inertia accounted for by
the first two axes in the CA was 90.7%
for suicide in men and 87.5% for sui-
cide in women. Clearly, there is also an
arch effect here. Again, the countries
mentioned above defined the slopes
between the middle and the poles.

The correspondence maps for
European data (Fig. 5 and Fig. 6, avail-
able at: http://www.who.int/bulletin/
volumes/86/9/07-043489/en/index.
html) show a different pattern. Here,
the amount of the inertia accounted
for by the first two axes was 77.3% for
suicide in men and 74.7% for suicide
in women. Again, hanging occupied
a central position in both men’s and
women’s plots. The first axis divided
countries in central and western Eu-
rope, where there was a more mixed
pattern, from countries in eastern
and southern Europe, where hang-
ing distinctly predominated but was
partly supplemented by a moderate
proportion of pesticide suicide. On the
second axis, the poles are represented
by firearm suicide in men and other
poisoning in women, and by jump-
ing from a height (i.e. falls) and other
methods. For men, the firearm suicide
quadrant includes Croatia, Serbia and
Switzerland. Firearms were probably
widely available in Croatia and Serbia
following the civil war in the 1990s.
In addition, Finland, France and Nor-
way also appear in this quadrant. For
women, the analogous quadrant relates
to drug suicide (i.e. other poisoning)
and includes the United Kingdom
and Nordic countries. The quadrant
of the opposite pole of jumping from
a height includes Luxembourg, Malta
and Spain.

The European data differ from
those in the previous analyses. Instead
of forming an arch-like pattern, suicide
methods and countries are distributed
more loosely over all four quadrants.
The polarization between pesticide and
firearm suicide has mostly vanished due
to the modest proportion of pesticide
suicide. In addition, distances along
the figure axes are clearly smaller than
in previous plots; that is, the country
patterns are distinctly more similar.
Moreover, it is noteworthy that the
position occupied by firearm suicide

in men is replaced by other poisoning
(i.e. mainly drug suicide) in women.
It seems that there is some functional
equivalence between these suicide
methods in Europe.

Discussion

This paper reports the first comprehen-
sive compilation of methods of suicide
worldwide based on WHO mortality
data, with the caveat that data for Asian
and, above all, African countries are
incomplete. Data were submitted to
a correspondence analysis to identify
typical configurations across countries.

International comparison of
suicide methods

In sum, the differences in the suicide
methods used in different countries are
remarkable. Three methods — hanging,
pesticide suicide and firearm suicide
— dominate country-specific suicide
patterns. Jumping from a height and
other methods of poisoning (i.e. mainly
poisoning by drugs) occasionally appear
as important alternative methods.

The analysis indicates that hang-
ing is the main suicide method when
no other major method is available.
The proportion of hangings typically
decreases as either pesticide suicide
or firearm suicide increases. Pesticide
suicide has been recognized as a major
public health problem in developing
Asian countries.”"" It has been known
for some time that firearms affect the
suicide frequency, and firearm suicide
predominates in several countries in the
Americas and also in some European
countries. Firearm suicide is frequent in
countries where firearms are common
in private households.'™"

Underlying patterns identified by
the correspondence analysis

Correspondence maps make large tables
easier to interpret and are helpful in
developing new hypotheses. Moreover,
they can demonstrate valuable patterns
despite data being noisy or incomplete.
And, countries absent from the list can
be added afterwards.

The first, and surprising, finding
from the CA is that the correspondence
maps for men and women are very
similar. This is because there is a much
larger difference in suicide methods be-
tween countries than between genders.
Where a suicide method is particularly
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popular in men, it will often also be
popular in women, and vice versa. In
general, underlying suicide patterns
tell us more about the availability and
acceptability of suicide methods than
about gender disparities.

The European data, however, pro-
vide a notable exception to the congru-
ence between men and women. Here,
in the women’s correspondence map,
suicide by other poisoning (mainly
poisoning by drugs) has replaced fire-
arm suicide in the men’s map. Assum-
ing there is functional equivalence,
we are drawn to the conclusion that
unplanned or impulsive suicide in
European women is mainly achieved by
poisoning using drugs.

Correspondence analysis of all
countries and of the subset of non-
European countries provides evidence
for a polarization between suicide
methods. The poles are pesticide suicide
and firearm suicide, while hanging is in
an intermediate position. This polariza-
tion has several implications.

Firstly, at the poles, hanging and
other more traditional suicide methods
are displaced by suicide methods whose
main characteristics are utilization of
a technical means, ready availability,
quick use and high lethality. For pesti-
cide and firearm suicide, the impact of
availability seems to be greater than for
traditional suicide methods.

Secondly, the opposite slopes seen
in the correspondence maps and the
degree of displacement indicate that
there is a substantial substitution effect:
pesticide suicide and firearm suicide are
not only associated with new suicide
behaviour, but also tend to substitute
hanging. The introduction of specific
prevention programmes focusing on
pesticides or firearms would be ex-
pected to reverse this substitution to
some extent. In fact, this reversal was
observed when firearm availability was
restricted in Australia®® and Canada:*'
at the same time, the proportion of sui-
cides due to hanging increased.

Readily available poisons and
firearms facilitate unplanned suicide
acts,”*?? which are typical of impulsive
suicide. Consequently, they increase the
suicide frequency. It is noteworthy that
the proportion of suicides in individu-
als with a background of severe mental
illness is distinctly below average in
firearm suicide.?*? This observation
holds for both Asian and European

countries.
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Availability and acceptability of
suicide methods

It is generally assumed that the use of
hanging and other traditional suicide
methods is largely governed by their
acceptability and by sociocultural
norms. While acceptability provides
a general framework of beliefs about
whether or not to commit suicide and
which method to use, sociocultural
norms provide a framework for how to
proceed, for example, in how to deal
with obstacles to suicide.

Hanging, for example, is a selective
method because:
e it is violent;
* it needs some preparation;
* it needs some degree of courage and

determination.?

Each method has its own particular
obstacles. Typically, the greater the ob-
stacles, the lower the acceprability of the
method and the greater the proportion
of suicides associated with psychosis
and other severe mental disorder.

This study indicates that the avail-
ability of technical means has a large
influence on the acceprability of a spe-
cific method and, indirectly, of suicide
in general. In historical terms, the in-
troduction of pesticides in developing
countries is too recent to have contrib-
uted to the emergence of traditional so-
ciocultural norms. It has, though, lead
to new norms and to new links with
acceptability. A theoretical background
to such processes is provided by the
concept of an ‘opportunity structure’,
as introduced by Cloward and Ohlin.”
The potential a new technical means
has to win favour quickly among sui-
cidal individuals is a cause of concern.
Charcoal-burning suicide might not be
the last such phenomenon.

Implications for suicide
prevention

Given that the relationship between
the availability of suicide methods and
the level of suicide is principally medi-
ated by firearm and pesticide suicide,
it could be concluded that these two
methods should be the main targets for

730

prevention. In practice, many deaths
due to pesticide poisoning and fire-
arm suicide could easily be prevented
if progress in public health were to
outweigh the inertia of political and
economic interests.”® However, the out-
come is not certain. The above analysis
indicates that we should differentiate
between preventable suicides and sui-
cides that will be carried out by hanging
instead. With regard to poisoning and
firearm suicide, preventive efforts are
likely to have the greatest impact on
the subgroup who carry out unplanned
impulsive acts. Perhaps 20-30% of
all suicides in industrialized countries
belong to this subgroup and might be
preventable, and a similar figure has
been reported for China.?

In suicides that occur after a period
of suffering, the relationship is more
complex. As a first approximation, the
balance between prevention and suicide
method substitution depends, firstly,
on the transition probability between
suicide methods and, secondly, on the
lethality of the particular method. The
transition probability between two vio-
lent methods, such as firearm suicide
and hanging, is presumably quite high
and certainly much higher than between
poisoning and a violent method.”” The
lethality of firearm suicide and hanging
are similar, with 80-90% of attempts
proving fatal, while lethality is markedly
lower for poisoning.®*® Therefore, for
suicide that occurs after a period of suf-
fering, the prevention of firearm suicide
would be expected to have little effect,
whereas the prevention of poisoning
may be well worth considering. Never-
theless, there remains the question of
whether the low transition probability
between poisoning and a violent method
outweighs the higher lethality of the
latter. Studies on the detoxification of
household gas®?' suggest that there is
a substantial preventive effect in “clos-
ing such exits”.?* However, analysing
longitudinal data on changes in suicide
methods involves considerable meth-
odological problems, particularly when
sophisticated statistical techniques and
long time series are not available.!®*3

Viadeta Ajdacic-Gross et al.

Study strengths and limitations
Although the WHO mortality data-

base provides the most comprehensive
source of mortality data collected in a
standard way, data from many countries
are incomplete. In particular, ICD-10
encoded data cover only certain parts
of the world. It should be noted that
ICD-9 encoded data in the WHO data-
base do not distinguish between suicide
methods.

In addition, there is a degree of
underreporting of suicide. A useful
indicator of underreporting is the num-
ber of violent deaths which cannot be
classified as either intentional or unin-
tentional. This number varies between
countries.** However, in the present
analysis, the distribution of suicide
methods is more likely to be influenced
by differences in the way methods are
reported. Specifically, violent methods,
such as hanging, are reported more
accurately than nonviolent methods,
such as poisoning. Less violent suicide
methods are more likely to be under-
reported. Pesticide poisoning may,
therefore, be more important than the
data indicate.

Another limitation stems from
the different time periods covered by
ICD-10 coded mortality data in differ-
ent countries. However, as patterns of
suicide methods typically change very
slowly, this is a minor issue. Charcoal-
burning suicide is an exception, which
should be borne in mind.

Conclusions

There are substantial differences in
the pattern of suicide methods inter-
nationally. These reflect the interplay
of different determinants of suicidal
behaviour,®® primarily the availability
of suicidal means. The present findings
indicate that restricting access to the
means of suicide is more urgent and
more technically feasible than ever. Re-
striction would help to prevent mainly
unplanned impulsive suicide. [
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Résumeé

Méthodes de suicide : détermination de schémas internationaux de suicide a partir de la base de données de

mortalité de ’'OMS

Objectif Il importe de disposer d’informations précises sur les
méthodes de suicide préférentiellement appliquées pour concevoir
des stratégies et des programmes de prévention du suicide. Nos
connaissances sur les méthodes utilisées et sur leurs variations
d’un pays ou d’une région du monde a I'autre sont encore limitées.
Cette étude a pour objectif de fournir un panorama complet des
schémas internationaux de méthodes de suicide.

Méthodes Des données, encodées selon la Classification
internationale des maladies (10° révision), ont été tirées de la base
de données de mortalité de I'OMS. Cette classification a servi a
différencier les méthodes de suicide. L'analyse de correspondance
a été utilisée pour identifier les schémas typiques de méthodes
de suicide dans les différents pays, en fournissant un résumé des
données tabulées.

Résultats 'empoisonnement par un pesticide est courant dans
de nombreux pays d’Asie et en Amérique latine, tandis que
I’'empoisonnement médicamenteux est fréquent dans les pays

nordiques et au Royaume-Uni. La méthode de suicide privilégiée
est la pendaison en Europe de I'Est, le recours & une arme a
feu aux Etats-Unis d’Amérique et le saut d’un endroit élevé dans
les grandes villes et dans les sociétés urbaines comme la Région
administrative spéciale de Hong-Kong, en Chine. L'analyse de
correspondance a mis en évidence une polarisation entre le
suicide au pesticide et le suicide par arme a feu, aux dépens des
méthodes traditionnelles telles que la pendaison et le saut d’un
endroit élevé, qui se situent entre les deux.

Conclusion L'analyse montre que le suicide au pesticide et le
suicide par arme a feu ont remplacé les méthodes traditionnelles
dans de nombreux pays. Le schéma de suicide observé dépend de
la disponibilité des méthodes utilisées et notamment des moyens
techniques de suicide. Ces éléments montrent que restreindre
I'acces aux moyens de suicide est plus urgent et plus faisable
techniquement que jamais.

Resumen

Métodos de suicidio: comparacion internacional a partir de la base de datos de mortalidad de la OMS

Obijetivo La disponibilidad de informacion precisa sobre los métodos
de suicidio mas frecuentes es importante para idear estrategias y
programas de prevencion del mismo. Nuestros conocimientos sobre
los métodos empleados y las diferencias entre paises y regiones
mundiales siguen siendo limitados. La finalidad de este estudio fue
trazar el primer panorama general de los perfiles de métodos de
suicidio en el plano internacional.

Métodos A partir de la base de datos de mortalidad de la OMS
se obtuvieron datos codificados de acuerdo con la Clasificacion
Internacional de Enfermedades (102 revision). Dicha clasificacion
se utilizd para diferenciar los métodos de suicidio. Se empled
el método de andlisis de correspondencias para determinar los
perfiles de los métodos de suicidio en los diferentes paises
mediante un resumen de los datos de tabulacion cruzada.
Resultados Se observo que el envenenamiento por plaguicidas
era frecuente en muchos paises asiaticos y en América Latina,

mientras que la intoxicacion medicamentosa era frecuente en los
paises nordicos y en el Reino Unido. El ahorcamiento era el método
de suicidio preferido en Europa oriental, al igual que las armas
de fuego en los Estados Unidos y el salto al vacio en ciudades
y sociedades urbanas como la Region Administrativa Especial
de Hong Kong, China. EI andlisis de correspondencias revelo
una polarizacion entre el suicidio con plaguicidas y el suicidio
por arma de fuego, situandose entre ambos y en retroceso 10s
métodos tradicionales, como el ahorcamiento y el salto al vacio.
Conclusion Este analisis muestra que el suicidio con plaguicidas
y el suicidio por arma de fuego tienden a reemplazar a los
métodos tradicionales en muchos paises. El perfil de métodos de
suicidio depende de la disponibilidad de los métodos empleados,
en particular de la disponibilidad de medios técnicos. La evidencia
aqui aportada indica que la restriccion del acceso a los medios
de suicidio es mas urgente y técnicamente viable que nunca.

Bulletin of the World Health Organization | September 2008, 86 (9)

731



Research
Methods of suicide worldwide

Viadeta Ajdacic-Gross et al.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

732

Brent DA, Bridge J. Firearms availability and suicide. Am Behav Sci 2003;
46:1192-210. doi:10.1177/0002764202250662

Eddleston M, Sheriff MH, Hawton K. Deliberate self harm in Sri Lanka:

an overlooked tragedy in the developing world. BMJ 1998;317:133-5.
PMID:9657795

Eddleston M. Patterns and problems of deliberate self-poisoning in the
developing world. QJM 2000;93:715-31. PMID:11077028 doi:10.1093/
gjmed/93.11.715

Chan KP, Yip PS, Au J, Lee DT. Charcoal-burning suicide in post-transition
Hong Kong. Br J Psychiatry 2005;186:67-73. PMID:15630126 doi:10.1192/
bjp.186.1.67

Liu KY, Beautrais A, Caine E, Chan K, Chao A, Conwell Y, et al. Charcoal
burning suicides in Hong Kong and urban Taiwan: an illustration of the impact
of a novel suicide method on overall regional rates. J Epidemiol Community
Health 2007;61:248-53. PMID:17325404 doi:10.1136/jech.2006.048553
Farmer R, Rohde J. Effect of availability and acceptability of lethal instruments
on suicide mortality. Acta Psychiatr Scand 1980;62:436-46. PMID:7211428
doi:10.1111/j.1600-0447.1980.th00632.x

Stack S, Wasserman |. Race and method of suicide: culture and

opportunity. Arch Suicide Res 2005;9:57-68. PMID: 16040580
doi:10.1080/13811110590512949

Cantor CH, Baume PJM. Access to methods of suicide: what impact? Aust N
Z J Psychiatry 1998;32:8-14. PMID:9565178

Gunnell D, Middleton N, Frankel S. Method availability and the prevention of
suicide - a re-analysis of secular trends in England and Wales 1950-1975.
Soc Psychiatry Psychiatr Epidemiol 2000;35:437-43. PMID:11127717
do0i:10.1007/s001270050261

Nordentoft M, Qin P, Helweg-Larsen K, Juel K. Time-trends in method-specific
suicide rates compared with the availability of specific compounds. The
Danish experience. Nord J Psychiatry 2006;60:97-106. PMID:16635927
doi:10.1080/08039480600600169

Pearson-Nelson BJ, Raffalovich LE, Bjarnason T. The effects of changes in the
World Health Organization’s International Classification of Diseases on suicide
rates in 71 countries, 1950-1999. Suicide Life Threat Behav 2004;34:328-36.
PMID: 15385187 doi:10.1521/suli.34.3.328.42774

Melntosh JL. Quantitative methods in suicide research: issues

associated with official statistics. Arch Suicide Res 2002;6:41-54.
d0i:10.1080/13811110213123

Weller SC, Kimball Romney A. Metric scaling - correspondence analysis.
Newbury Park: Sage; 1990.

Greenacre M, Blasius J. Correspondence analysis in the social sciences:
recent developments and applications. San Diego: Academic Press; 1994,
Gunnell D, Eddleston M. Suicide by intentional ingestion of pesticides: a
continuing tragedy in developing countries. Int J Epidemiol 2003;32:902-9.
PMID: 14681240 doi:10.1093/ije/dyg307

Eddleston M, Phillips MR. Self poisoning with pesticides. BMJ
2004;328:42-4. PMID:14703547 doi:10.1136/bm|.328.7430.42

Bertolote JM, Fleischmann A, Eddleston M, Gunnell D. Deaths from

pesticide poisoning: a global response. Br J Psychiatry 2006;189:201-3.
PMID:16946353 doi:10.1192/bjp.bp.105.020834

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Killias M, van Kesteren J, Rindlisbacher M. Guns, violent crime, and suicide in
21 countries. Can J Criminol 2001;43:429-48.

Ajdacic-Gross V, Killias M, Hepp U, Gadola E, Bopp M, Lauber C, et al.
Changing times: a longitudinal analysis of international firearm suicide

data. Am J Public Health 2006;96:1752-5. PMID:16946021 doi:10.2105/
AJPH.2005.075812

De Leo D, Dwyer J, Firman D, Neulinger K. Trends in hanging and firearm
suicide rates in Australia: substitution of method? Suicide Life Threat Behav
2003;33:151-64.

Bridges FS, Kunselman JC. Gun availability and use of guns for suicide,
homicide, and murder in Canada. Percept Mot Skills 2004;98:594-8.
PMID:15141925 doi:10.2466/PMS.98.2.594-598

Conner KR. A call for research on planned vs. unplanned suicidal behavior.
Suicide Life Threat Behav 2004;34:89-98.

Conner KR, Phillips MR, Meldrum S, Knox KL, Zhang Y, Yang G. Low-planned
suicides in China. Psychol Med 2005;35:1197-204. PMID:16116945
doi:10.1017/5003329170500454X

Fischer EP, Comstock GW, Monk MA, Sencer DJ. Characteristics of completed
suicides: implications of differences among methods. Suicide Life Threat
Behav 1993;23:91-100.

Frei A, Han A, Weiss MG, Dittmann V, Ajdacic-Gross V. Use of army weapons
and private firearms for suicide and homicide in the region of Basel,
Switzerland. Crisis 2006;27:140-6. PMID:17091825

Clarke RV, Lester D. Suicide: closing the exits. New York: Springer; 1989.
Cloward RA, Ohlin LE. Delinquency and opportunity: a theory of delinquent
gangs. New York: Free Press; 1960.

Lester D. Preventing suicides by restricting access to methods for suicide.
Arch Suicide Res 1998;4:7-24.

Daigle MS. Suicide prevention through means restriction: assessing the risk of
substitution. A critical review and synthesis. Accid Anal Prev 2005;37:625-32.
PMID:15949453 doi:10.1016/j.aap.2005.03.004

Shenassa ED, Catlin SN, Buka SL. Lethality of firearms relative to other
suicide methods: a population based study. J Epidemiol Community Health
2003;57:120-4. PMID:12540687 doi:10.1136/jech.57.2.120

Kreitman N. The coal gas story. United Kingdom suicide rates, 1960—71. Br J
Prev Soc Med 1976;30:86-93. PMID:953381

Amos T, Appleby L, Kiernan K. Changes in rates of suicide by car exhaust
asphyxiation in England and Wales. Psychol Med 2001;31:935-9.
PMID:11459392 doi:10.1017/50033291701003920

Morgan OW, Griffiths C, Majeed A. Interrupted time-series analysis of
regulations to reduce paracetamol (acetaminophen) poisoning. PLoS Med
2007;4:¢105. doi:10.1371/journal.pmed.0040105

Bourbeau R. Comparative analysis of mortality due to violence in developed
countries and in a few developing countries during the 1985—1989 period.
World Health Stat Q 1993;46:31-3.

Bulletin of the World Health Organization | September 2008, 86 (9)


http://dx.doi.org/10.1177/0002764202250662
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9657795&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11077028&dopt=Abstract
http://dx.doi.org/10.1093/qjmed/93.11.715
http://dx.doi.org/10.1093/qjmed/93.11.715
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15630126&dopt=Abstract
http://dx.doi.org/10.1192/bjp.186.1.67
http://dx.doi.org/10.1192/bjp.186.1.67
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17325404&dopt=Abstract
http://dx.doi.org/10.1136/jech.2006.048553
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=7211428&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.1980.tb00632.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16040580&dopt=Abstract
http://dx.doi.org/10.1080/13811110590512949
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9565178&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11127717&dopt=Abstract
http://dx.doi.org/10.1007/s001270050261
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16635927&dopt=Abstract
http://dx.doi.org/10.1080/08039480600600169
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15385187&dopt=Abstract
http://dx.doi.org/10.1521/suli.34.3.328.42774
http://dx.doi.org/10.1080/13811110213123
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14681240&dopt=Abstract
http://dx.doi.org/10.1093/ije/dyg307
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14703547&dopt=Abstract
http://dx.doi.org/10.1136/bmj.328.7430.42
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16946353&dopt=Abstract
http://dx.doi.org/10.1192/bjp.bp.105.020834
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16946021&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2005.075812
http://dx.doi.org/10.2105/AJPH.2005.075812
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15141925&dopt=Abstract
http://dx.doi.org/10.2466/PMS.98.2.594-598
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16116945&dopt=Abstract
http://dx.doi.org/10.1017/S003329170500454X
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17091825&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15949453&dopt=Abstract
http://dx.doi.org/10.1016/j.aap.2005.03.004
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12540687&dopt=Abstract
http://dx.doi.org/10.1136/jech.57.2.120
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=953381&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11459392&dopt=Abstract
http://dx.doi.org/10.1017/S0033291701003920
http://dx.doi.org/10.1371/journal.pmed.0040105

Vladeta Ajdacic-Gross et al.

Research
Methods of suicide worldwide

Fig. 3. Correspondence map based on suicide frequencies, in men in the years close to 2000, for different suicide methods and non-

European countries®
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Fig. 4. Correspondence map based on suicide frequencies, in women in the years close to 2000, for different suicide methods and

non-European countries®
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Fig. 5. Correspondence map based on suicide frequencies, in men in the years close to 2000, for different suicide methods and
European countries®
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Fig. 6. Correspondence map based on suicide frequencies, in women in the years close to 2000, for suicide methods and European

countries®
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