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Abstract
Globalisation is recognised as an important population-level influence on health,
responsible for altering the structural and psycho-social conditions in which human
wellbeing is embedded. It has also been acknowledged that the economic, social and
technological processes involved in globalisation may have implications for suicide
mortality. This premise was investigated using a cross-sectional time-series database
on 35 countries, measured over the period 1980–2006. The first step in establishing
the relationship between globalisation and suicide was to develop a globalisation
“index”, comprising economic, social and technological variables. Countries in the
sample were assigned an annual globalisation “rank”, which allowed the process to be
measured in each country over a 26-year period. Panel data regression techniques
were used to investigate the effect of the globalisation index on age-standardised male
and female suicide rates using a Least-Squared Dummy Variable (LSDV) fixedeffects model, a Generalised Least Squares (GLS) random-effects model and a
population-averaged estimation models. The influence of globalisation on male and
female age-standardised suicide rates was measured in two ways. First, the total
globalisation index was entered into an analysis which also controlled for “traditional”
ecological predictors of suicide. Second, the index was divided into four separate
“levels” (low, medium, high and very high) to establish whether different stages of the
globalisation process produced different outcomes on male and female suicide rates.
As in the first analysis, this also included “traditional” ecological predictors. Further
analysis was conducted to assess the association of eight geo-cultural regions (EastCentral Europe, Western Europe, the Baltic States, Asia, South America, countries of
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Anglo-Saxon origin, Scandinavia, and Southern Europe) with male and female suicide
rates.
This thesis produced four major findings. First, the total globalisation index
was associated with an increase in male suicide rates but had no effect on female
suicide rates. Second, very high levels of globalisation index were associated with a
significantly greater increase in both male and female suicide than lower levels of the
index. Third, suicide rates were sensitive to “traditional” ecological predictors such as
unemployment, female labour force participation, the proportion of the population
aged over 65 years, expenditure on health and religious book production. The fourth
major finding of this project was that four of the eight geo-cultural indicators
produced significant effect on suicide mortality: these were the Baltic States, Southern
Europe, Asia and Anglo-Saxon countries.
These results suggest that the effect of globalisation is gender dependent, with
male suicide being more adversely affected at all stages of the process compared with
female suicide. One possible explanation for this is that men are more sensitive to
shifts in the social environment than women. However, the process apparently has a
worse effect on suicide in areas where it is most embedded, as reflected in an increase
in both male and female suicide. This may be because globalisation has disrupted
societal structures, values and social relationships in these locations. The last
important finding of this project is that embedded geo-cultural factors have an
important influence on suicide, even after controlling for other social-ecological
predictors. This indicates the importance of contextual cultural and social influences
on suicide rates.
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This thesis has provided a methodological and conceptual framework through
which the relationship between globalisation and suicide can be explored. It has also
provided empirical evidence supporting the argument that globalisation constitutes a
new ecological determinant of suicide.
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1
Introduction
1.1 Orientations towards suicide as an area of study
Although suicide ultimately is an individual act, it is also influenced by factors
embedded within social and cultural environments (De Leo, 2002). The multidimensional nature of this behaviour makes it a complex area of study, and
necessitates research on the possible individual causes of suicide, as well as
contextual social, economic and cultural determinants.
One possible explanation for the complexity of suicide lies in the fact that it is
strongly linked to societal conventions about its acceptability, which differ depending
on the cultural context and time period. In Ancient Greece, suicide was both ethically
and philosophically justifiable among a privileged few in society (e.g. generals and
philosophers), but was condemned amongst slaves or plebeians – possibly because of
the economic consequences accompanying the loss of slave workers (Shneidman,
2001). Attitudes during the early Christian era condemned the act as a mortal sin (De
Leo, Burgis, Bertolote, Kerkhof, & Bille-Brahe, 2006). Evidence suggests that the
stigma associated with suicide remains pervasive throughout Western society (Sawyer
& Sobal, 1987).
In comparison to these perspectives, in China and Japan suicide has
traditionally been considered as a way to preserve honour, particularly when the
individuals committing the act have brought shame to themselves or their families
(Kaneko, Yamasaki, & Arai, 2009; Pettit et al., 2002). At the same time, there is
considerable stigma associated with suicide because it violates the cultural values of
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filial duty and can be perceived as “bad luck” (Tzeng & Lipson, 2004). This means
that, in these cultures, suicide may be socially condoned in some cases and
condemned in others. The acceptability of the act also appears to be gender
dependent, with suicide among females in India and China being perceived as a form
of protest or resistance against unacceptable social circumstances (Canetto, 2008; Fei,
2009). Compared with these relatively lenient perspectives, suicide is forbidden in
Islamic societies and considered a sin against Allah (Okasha & Okasha, 2009).
Recognising that the definition and acceptability of suicide may be different
within and between societies in the world, researchers have promoted the use of
standardised, culturally neutral and judgment-free definitions (De Leo, Bille-Brahe,
Kerkhof, & Schmidtke, 2004). Guided by this approach, this thesis recognises suicide
as an “an act with fatal outcome which the deceased, knowing or expecting a
potentially fatal outcome, had initiated and carried out with the purpose of bringing
about wanted changes” (De Leo et al., 2006). A particular feature of this definition is
the emphasis on “intent”, which refers to whether the deceased had an awareness of
the potential fatal outcome associated with their actions and an intention to die.
This definition is reflected in the most recent version of the International
Classification of Disease (ICD-10), in which suicide is coded as “intentional selfharm” (codes X60-X84) (Walker, Chen, & Madden, 2008). Prior to the
implementation of the ICD-10 in 1992, the ICD-9 coded suicide according to methods
(under “injuries and poisonings”, “suicide due …”). Earlier versions placed suicide
under the chapter “Accidents, Poisoning and Violence”, and coded it as “suicide and
self-inflicted injury”. While most developed countries have been using ICD-10 for a
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number of years, many low-income and developing nations still use the earlier coding
schemes.
These differences between classification schemes have raised concerns about
the validity (e.g. accuracy of the number of suicides reported) and reliability (e.g. the
stability of recording) of population-level suicide data (Jougla et al., 2002;
Pescosolido & Mendelsohn, 1986), both over time and between countries. However,
aside from these differences in the ICD, the validity of suicide death may be affected
by misreporting in death certification and medical data coding (Jougla et al., 2002). A
source of these problems is likely to be differences in the standards of evidence
required to determine a death as suicide, and variations in death-reporting practices
between countries. There is also great diversity in those involved in assigning a death
as suicide. In some countries, this is the responsibility of police; in others, coroners or
doctors make judgments about suicide deaths (Jougla et al., 2002; Overpeck &
McLoughlin, 1999). Biases in reporting are also brought about by stigma within
cultural and religious contexts, and suicide is believed to be particularly underreported in areas that have a strong prohibition against it (Andriessen, 2006; Lester,
2001).
While these problems mean that suicide data are likely to suffer in terms of
validity, research has generally found misreporting to be stable within populations and
over time (Andriessen, 2006; Cantor, Leenaars, & Lester, 1997; Jougla et al., 2002).
This consistency in slight over- or under-reporting means that variations in suicide
rates are likely to reflect real changes in the number of suicides, rather than being
related purely to changes in data reporting (Pearson-Nelson, Raffalovich, &
Bjarnason, 2004; Pescosolido & Mendelsohn, 1986; Rockett & Thomas, 1999).
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It is important to note that the above discussion applies only to the limited
number of countries that report suicide data to the World Health Organization. There
are, in fact, many areas of the world for which no suicide data are available at all, due
to a lack of infrastructure, human capital, funding and recognition of suicide as a
public health threat (Vijayakumar, John, Pirkis, & Whiteford, 2005).

1.2 Trends of suicide in the world
Suicide constitutes a major global public health burden, and accounted for
approximately 844,460 deaths in the world during the year 2004 (World Health
Organization, 2009a) Current estimates predict that suicide will increase in coming
years, rising from a global rate of just over 14 deaths per 100,000 to 17.77 in 2030
(WHO, 2009a). While this is anticipated to affect all nations in the world, those in
lower middle-income countries are predicted to experience a more noticeable rise in
suicide compared with others. This highlights the need for research to develop
empirically based understandings of suicide, which can then inform prevention
strategies at the individual, community and societal levels.
At a global level, the larger proportion of suicide mortality occurs in men.
There are also notably higher rates in the middle-aged and in older populations
(Bertolote & Fleischmann, 2009). However, between countries, the patterns and
trends of suicide differ substantially. The most recent data from Belarus indicate a
male suicide rate of 65.3 per 100,000, which is more than 60 times the rate of male
suicide in areas such as Iran, Jamaica and the Maldives (World Health Organization,
2009b). China has one of the highest rates of female suicide, with the most recent data
(1999) indicating a rate of 14.8 per 100,000 persons. Although the Asian region in

17

general has high rates of female suicide, China remains one of the few areas in the
world that has a greater burden of female suicide compared with males. Clear
differences also exist in respect to age trends between countries. In contrast to
Western countries, in which a larger number of deaths occur in the middle-aged and
elderly (Bertolote & Fleischmann, 2002), countries of the Western Pacific and India
have a larger proportion of suicide in younger age groups (De Leo, Milner, & Wang,
2009).

1.3 Explanations of these trends
Considerable research has been devoted to understanding diversity in the trends of
suicide rates between countries. Some researchers view these cross-national
differences as the result of stable and internal characteristics, such as genetics
(Marusic & Farmer, 2001) or variations in climate and exposure to sunlight between
populations (Heerleina, Valeriaa, & Medina, 2006; Lawrynowicz & Baker, 2005;
Petridou, Papadopoulos, Frangakis, Skalkidou, & Trichopoulos, 2002). Other
researchers have suggested that disparities between countries are due to cultural
traditions and attitudes to suicide (Cannetto, 2008; Neumayer, 2003a), or to mental
illness (Nock et al., 2008).
Increases or decreases in suicide rates within a population are generally
thought to reflect changes in “quality of life”, which suggests that society can provide
environments that either protect (e.g. due to a high level of social cohesion, support
and civic rights) or increase the risk of suicide (e.g. income inequality, high
unemployment, social fragmentation and isolation) (Fernquist, 2003). The foundation
for this area of work was popularised by Durkheim (1897/1950), who completed one
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of the first and most famous ecological studies of suicide. He argued that the social
and economic changes occurring during the modernisation of European nations
(i.e. industrialisation, secularisation and urbanisation) unsettled traditional protective
factors such as values, norms and social relationships, and thereby led to higher rates
of suicide (Lester, 2001). Durkheim came up with two related concepts to explain this
relationship between social changes and suicide: social integration (a sense of shared
beliefs and sentiments, interest in one another and a focus on common goals); and
social regulation (the extent to which society regulates or can control the behaviours
of its population) (Hynes, 1975). This perspective has continued to inspire research on
the relationship between societal and human wellbeing (Berkman, Glass, Brissette, &
Seeman, 2000; Turner, 2003).

1.4 Globalisation as a risk factor for suicide
Globalisation represents a process of “creating networks among actors at multicontinental distances, mediated through a variety of flows including people,
information and ideas, capital and goods” (Dreher, Gaston, & Martens, 2008, p. 43).
A number of researchers argue that factors stemming from this process
(e.g. migration, cultural change, unemployment and recessions) will affect suicide
mortality within populations (Arnett, 2002; Bhavsar & Bhugra, 2008; Chenhall &
Senior, 2009; Gilchrist et al., 2007; Gunnell, Platt, & Hawton, 2009; Kelly, 2003;
Lam et al., 2004). The basis for this argument has its foundations in Durkheim’s
(1897/1950) previously mentioned theory about the social integration and regulation,
which suggests that changes to the social environment (e.g. work environment,
family, culture, etc.) will alter suicide rates.
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However, this past research mostly discusses the influence of factors that are
consequences of globalisation (e.g. value change, unemployment, access to
information about suicide methods) rather than the independent effect of the process
itself. Few, if any, suicide researchers have recognised that the process of
globalisation (as manifested in the “flows” of people, information and ideas, capital
and goods discussed above) may have an effect on suicide. Further, past research
tends to have a relatively vague conceptualisation of globalisation, viewing it as overarching societal factor, rather than considering the specific and multi-dimensional
effects of the process on population-level suicide.

1.5 Rationale and contribution of this thesis
A growing body of research states that the outcomes of globalisation have
implications for fatal suicidal behaviours. However, as mentioned above, past
research fails to separate the process of globalisation from other social-ecological
factors. Aside from this, the link between globalisation and suicide described in these
studies has been speculative, and there is a lack of empirical research supporting the
relationship. Further, this previous work discusses only vague aspects of the process,
rather than recognising globalisation as an integrative process involving economic,
social and cultural change.
This clear gap in research justifies the need for empirical investigation. The
main contribution of this thesis is that it is the first to conduct an empirical
examination of the relationship between globalisation and population-level rates of
suicide. This is done by deriving a quantifiable measure of globalisation and
empirically testing its relationship with suicide rates in 35 countries.
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In addition to expanding the current knowledge base about the ecological
determinants of suicide, this thesis adds to knowledge by providing an empirically
measurable account of globalisation, which is capable of tracking the process between
countries and over time. The results of this thesis are therefore of potential importance
to future research on the outcomes of globalisation, as well as informing future
population-level suicide-prevention measures.

1.6 Scope of the thesis
The central theoretical influence of this thesis is the sociological approach to suicide,
as popularised by Durkheim (1897/1950). This asserts that suicide within populations
will be influenced by the quality of social conditions. The thesis also draws on
relevant areas within the public health approach to suicide, although this is not a
central theoretical paradigm. Public health approaches are also concerned with
identifying population-level influences on suicide, but do so in order to develop
possible prevention strategies and therefore reduce the burden of suicide (Knox,
Conwell, & Caine, 2004; Potter, Powell, & Kachur, 1985; Rosenman, 1998).

1.7 Structure of this thesis
Chapters 2 and 3 provide a review of the literature relating to the two main areas of
interest in this project: suicide and globalisation. Chapter 2 describes the main
ecological theories of suicide, starting with Durkheim’s (1897/1950) taxonomy. The
chapter summarises evidence relating to 16 modifiable predictors commonly used in
suicide research. Chapter 3 includes a discussion of the theoretical discourse
surrounding globalisation, and explores some of the possible implications of the
process on population-level rates of suicide.
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Chapter 4 presents current perspectives on how globalisation can be quantified
by reviewing seven globalisation “indices”. The discussion particularly focuses on the
structural features of these indices, as well how these were developed, conceptualised
and measured. Chapter 5 is a systematic review of current research on the relationship
between globalisation and human outcomes. This indicates the scope and overall
rationale for the current study. Chapter 6 contains the aims, hypotheses and
contribution of this project to current research.
Chapters 7, 8 and 9 describe the methodology of the project. Chapter 7
provides details of the design, sample countries and variables, as well as the analytic
approach to be employed, while Chapter 8 describes the process of developing the
globalisation index. The last method chapter, Chapter 9, communicates details about
the remaining variables used in the analysis, including the process of normalisation
and standardisation, how missing data were treated and the definitions and sources of
the variables.
Chapters 10, 11 and 12 contain descriptive information on age-standardised
suicide rates in the sample data set, the globalisation index and other ecological
predictors. These chapters discuss variables across the total sample and within eight
geo-cultural regions (East-Central Europe, Western Europe, the Baltic States, Asia,
South America, the Anglo-Saxon countries, Scandinavia and Southern Europe).
Empirical results for the relationship between suicide rates, the globalisation
index and other ecological variables are described in Chapter 13. This presents four
main analyses. The first describes the effect of ecological predictors on male and
female suicide rates, while the second analysis measures the effect of the globalisation
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index on gender specific suicide rates, while also controlling for the influence of
ecological predictors. The third analysis seeks to assess the effect of four different
levels of globalisation (low, medium, high and very high). The fourth analysis
estimates the effect of the eight different geo-cultural regions (mentioned above) on
suicide rates.
The final chapter presents possible explanations for the results and
acknowledges limitations. It also looks at the contributions that the project makes to
the current research, and then explores the possibilities for future work stemming
from this study.
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2
Suicide from an ecological approach
2.1 Introduction
As outlined briefly in Chapter 1, the first and probably most influential ecological
perspective on suicide is Durkheim’s Le Suicide (1897/1950). One of the most
important premises of this work was that suicide represents more than the sum of
individual actions, and corresponds to a wider sense of collective thoughts or
behaviours (Giddens, 1978). Stemming from this, two important underpinning
arguments are: (1) that every society has a different predisposition toward suicide
(which thus accounts for variation in suicide between countries); and (2) changes in
suicide in any given society are the result of the societal forces to which humans are
subjected (Bille-Brahe, 2000).
Inspired by Durkheim’s perspective, contemporary approaches have attempted
to extend and deepen understanding of the pathways through which ecological factors
affect suicide (Bray & Gunnell, 2006; Helliwell, 2007; Lester, 2005). Economic
explanations posit that changes in the functioning of the national economy will alter
the number of suicides in a population (Henry & Short, 1954; Lester & Yang, 1997),
while “urbanisation” theories focus on the influence of spatial characteristics
(Halbwachs, 1978). Other approaches have attempted to develop the concept of
“social integration” by investigating role and status conflict (Gibbs & Martin, 1964)
or by developing specific theories about the relationship between religion and suicide
(Colucci & Martin, 2008; Pescosolido & Georgianna, 1989).
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This chapter provides an understanding of these theoretical perspectives, with
a particular focus on the contribution they have made to suicide research. This
theoretical discussion is followed by a review of ecological variables commonly used
in research, grouped under 16 main topics. Eleven of these are referenced in
Durkheim’s (1897/1950) theory or later sociological perspectives of suicide (e.g.
changes in the economy and income, unemployment, income inequality, relationship
changes, changes in family compositions and family roles, female participation in the
workforce, religion, migration, location and spatial characteristics, education and
modernisation), while five are commonly mentioned in public health approaches to
suicide (mental illness, alcohol and drugs, media reporting, access to lethal
mechanisms used to suicide, and health care and medication).
The public health approach generally focuses on providing strategies that may
reduce the overall burden of suicide within a population through mechanisms such as
education campaigns to reduce stigma against suicide among the general public;
training “gatekeepers” (e.g. educators and general practitioners) in how to recognise
and prevent suicide; strengthening the links between “gatekeepers” and treatment
services; and promoting research into the dimensions of the problem in both the
general population and in groups specifically “at risk” of suicide. Public health
approaches to suicide also include a number of other strategies, such as developing
ways to reduce access to lethal methods commonly used to suicide (Knox et al.,
2004).
While this is not an explicit theoretical influence in this thesis, there is a
considerable overlap between this paradigm and the sociological approach to suicide.
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In view of this, the discussion on ecological predictors presented in the latter half of
this chapter also references the public health approach to suicide when appropriate.

2.1.1 The context and central argument in Durkheim’s Le Suicide
Durkheim was by no means the first researcher to recognise the powerful influence
that society has on suicide; however, it is he that has received much of the credit for
establishing both the theoretical and methodological foundation of the sociological
perspective of suicide. Among Durkheim’s contributions, three major points are
particularly important. The first is that society influences individual predispositions
for suicide: “the victim’s acts which at first seem to express only his personal
temperament are really the supplement and prolongation of a social condition which
they express externally” (Durkheim, 1897/1950, p. 299). The second is that the
collective rate of suicide (i.e. suicide death per 100,000) in a given group can provide
a sketch of the geographical, cultural, social and economic characteristics of that
society: “Each social group has a collective inclination for the act, quite its own.”
(Durkheim, 1897/1950, p. 299) The third important point in Durkheim’s work is that
quantifying the burden of suicide in different risk groups and societies makes suicide
a “social fact” that can be studied in an empirical and scientific manner (Douglas,
1967; Kushner, 1993). This idea introduced scientific methodology into social arenas
of human life, and has been important in the development of sociology and social
epidemiology.
These three premises are reflected throughout Le Suicide, a work that focused
on suicide in different groups of society and as a response to the changes experienced
in Europe during the 1800s and early 1900s. This was a period of industrialisation
characterised by the economic expansion of the European powers, innovations in
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technology and transport, the establishment of factories in urban areas and increased
flows of international trade (Hirst & Thompson, 1999). The result of this was an
increasing emphasis on: economic productivity, industrial employment, migration
from rural to urban areas, and job specialisation. It also drove the need for a greater
number of women in the labour force and increased levels of education.
Preceding Durkheim, these changes had been recognised as having detrimental
effects on human wellbeing. For example, Voltaire (1764) states that “in the fields it
is only the body which suffers; in the city it is the mind. The ploughman doesn’t have
time to be melancholic. It is only the idle that kill themselves.” (cited in Kushner,
1993) However, unlike this earlier work, Durkheim argued that it was not a sense of
“idleness” that explained higher rates of suicide, but rather the social disruption
accompanying modernisation and the changes this brought to social relationships,
values, norms and structures (Durkheim, 1897/1950).

2.1.2 Durkheim’s typology of suicide
Based on these premises, Durkheim (1897/1950) provided a number of specific
explanations for the differences in suicide between populations. In particular, suicide
was conceptualised as dependent on two societal forces, both of which assume a
strong link between the values and norms of a society and the corresponding suicide
rate. The first is social integration, which refers to a sense of shared beliefs and
sentiments, interest in one another, and a common sense of devotion towards common
goals. The second is social regulation, which describes the extent to which society has
control over the emotions and motivations of its members (Hynes, 1975). Durkheim
articulated four types of suicide attributable to both high and low levels of social
integration and regulation (Taylor, 1988). At the lower end of integration is a
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condition called egoism, described as a condition in which the individual is isolated
from the community and places a higher value on self-interested goals over those of
the group (e.g. individualism). The alternate state of egoism is altruistic suicide,
which occurs in societies where there is an excessive amount of integration,
particularly those where the devotion to common goals is placed above individual
wellbeing. The third type, anomic suicide, refers to conditions of reduced social
regulation where societal norms are no longer acceptable or accurately reflective of
social reality. This type of suicide has been a key area of interest among those studies
investigating the impact of socio-economic or political change on suicide (Breault,
1986; Douglas, 1966; Johnson, 1965; Pope, 1976). The fourth type of suicide under
this framework, fatalistic suicide, was only given limited attention by Durkheim as he
believed it was relatively rare in modern society. This was seen to be the result of
excessive societal regulation, occurring in circumstances of extreme oppression:
“futures pitilessly blocked and passion violently choked by oppressive discipline” (p.
276).

2.1.3 Criticism of Durkheim’s approach to suicide
Both the theoretical assumptions and methodological approach of Durkheim’s work
have been subject to a vast array of analysis (Giddens, 1978; Marra & Orru, 1991).
One area that has gained particular attention is Durkheim’s use of official data about
suicide, which Douglas (1966) suggests were manipulated to fit Durkheim’s central
hypothesis of the study. Other critiques have been concerned with the theoretical
premises of the study and the validity of defining social regulation and integration as
separate constructs (Johnson, 1965). These perspectives also question the empirical
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value of the referent typology, particularly the theoretical and empirical difference
between egoism and anomie (Pope, 1976).1
Despite these objections, Durkheim continues to be a major reference point for
research. However, fundamental aspects of his work have undergone notable
reinterpretation, no doubt due to the theoretical and methodological problems
described above. For example, Giddens (1966) observes that most research has
abandoned the categories of fatalistic and altruistic suicides due to insufficient
theoretical formation and lack of relevance in “modern” society, focusing instead on
egoism and the anomic typology. However, even within this, researchers deviate from
a literal interpretation of Durkheim’s theory, instead only drawing out salient
elements such as “individualism” (from the egotistic typology) and the relationship
between social isolation and suicide (from the anomic typology) (Giddens, 1966).
Researchers have also found that it makes more sense to discuss social integration and
regulation as related phenomena, rather than separate entities. Consequently, despite
the need to reinterpret some aspects of his theory, Durkheim’s approach continues to
provide the basis from which the relationship between society and suicide can be
discussed and understood.

2.2 Contemporary sociological theories of suicide
2.2.1 Economic approaches
There are a number of theories based on the relationship between economic
functioning and suicidal behaviour. One of the earliest was offered by Durkheim

1

Even Durkheim (1897/1951) himself acknowledges the closeness of these two concepts, stating that

egoism and anomie ‘are usually merely two different aspects of the same social state’ (p. 88).
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(1897/1950) himself, who argued that suicide would increase in both economic
recessions and booms, as both of these disrupt social networks (i.e. integration) and
the balance of expectation and restraint (i.e. regulation) (Lester & Yang, 1997).
Several other researchers have expanded or modified Durkheim’s approach, the most
prominent contributions being Ginsberg’s (1966) pro-cyclical theory and Henry and
Short’s (1954) frustration-aggression model (cited in Lester & Yang, 1997).
Ginsberg’s (1966) approach differed from Durkheim’s perspective by arguing
that suicide is higher during periods of economic expansion and lower during times of
economic downturn. The reason for this is that economic improvements alter or
loosen the regulatory controls on behaviour and create a situation where aspiration
can increase beyond the realm of what is realistically achievable. This gap causes a
sense of frustration and unhappiness, leading to a higher number of suicides.
In comparison, Henry & Short (1954) argued that suicide rates would rise in
times of economic crisis and fall during times of economic prosperity. This theory
combines Durkheim’s explanation of suicide with Freudian theories on intrapsychic
aggression and argues that aggressive behaviours (e.g. suicide or homicide) indicate a
lack of social restraint over an individual’s actions (Bills & Li, 2005). This theory is
based on the premise that economic change leads to a loss of social status, and
predicts that this will result in a greater number of suicides within high-income
groups, while increasing the rate of homicides in low-income groups. The explanation
provided for this is that high-status groups are less regulated (i.e. constrained by
societal rules due to higher income and greater power), and therefore express
frustration internally through suicide, while low-status groups have less control and
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consequently vent their frustration on others (e.g. homicide) (Maskill, Hodges,
McClellan, & Collings, 2005).
An alternative theory was offered by Hammermesh and Soss (1974), who
proposed a cost-benefit model of suicide based on the principle of utility
maximisation. They argued that those contemplating suicide would weigh the cost of
continued living (e.g. through evaluating the ability to continue earning an income
against the number of years left in the workforce) against the negative consequences
associated with suicide, (e.g. pain) (cited in Yang & Lester, 2001). More recently, a
supply and demand equilibrium model of suicide presented by Yang & Lester (1997,
2001) argued that suicide is the result of evaluated demands associated with engaging
in suicide (e.g. perceived benefits of suicide) against personal cost (e.g. pain). These
theories can be distinguished from other perspectives as they position suicide as a
“rational” behaviour, and have been criticised for over-simplifying the influence of
other individual factors, as well as societal or cultural influences (Douglas, 1967).

2.2.2 Urban-rural status
Other theoretical approaches have focused on the influence of residential location.
Following Durkheim’s original premise, Halbwach (1930) argued that urban areas
would have higher suicide rates because populations were less likely to have the
strong community bonds seen in rural areas and more likely to be socially isolated
(cited in Taylor, 1988). Sainsbury’s (1955) empirical analysis of suicide in London
boroughs supported this perspective and concluded that areas with high suicide rates
also had greater social disorganisation, isolation and mobility (cited in Taylor, 1988).
Since this time, however, most other studies have shown mixed support for this theory
(Stack, 2000b). Stack’s (1982, 2000b) explanation of these conflicting findings is that
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the relationship between urbanisation and suicide is likely to change over time. For
example, a positive relationship was more likely to be observable in the early stages
of industrialisation, when there was high mobility between urban and rural areas.
However, as society adjusted to urban lifestyles, suicide rates then plateau or even
declined. The conflicting findings of these studies emphasise the need for the
relationship between urbanisation and suicide to be assessed over longer periods of
time and in different cultural contexts.

2.2.3 Place of abode and contagion
Theories about the clustering of suicide and contagion also attempt to explain
differences in suicide rates between locations. Durkheim (1897/1950) argued that a
high suicide rate in a specific geographical location was due to weak integration and
regulation in that area (Hempstead, 2006). In contrast, the imitation explanation
(Tarde, 1903, cited in Baller & Richardson, 2002) suggested that suicide in a specific
geographical area may, directly or indirectly, be a repetition of the behaviour in
nearby areas (Baller & Richardson, 2002; Wasserman, 1984). There is mixed
evidence about which approach best explains the differences in suicide within specific
geographical locations. For example, results of a spatial analysis (i.e. a group of
suicides occurring within a defined geographical area) conducted in France and the
United States found that suicide “clusters” were influenced by both imitation and
social integration (Baller & Richardson, 2002). It is also probable that demographic
differences influence these relationships, which indicates a need to investigate the
phenomenon of suicide clustering in different income, gender and age groups (Gould,
Wallenstein, & Kleinman, 1990; Gould, Wallenstein, Kleinman, O’Carroll, & Mercy,
1990).

32

2.2.4 Status Integration
One of the major criticisms of Durkheim’s framework is that it fails to operationally
define concepts such as social integration and social regulation (Gibbs & Martin,
1964). Gibbs and Martin (1964) attempted to address this problem by conceptualising
social integration as the extent to which employed work and domestic roles
complement and conflict with one another. This theory posited that poor “status
integration” (referring to the degree to which the roles discussed above can be
integrated, consistent or overlap) leads to role conflict, a loss of social relationships
and a higher rate of suicide (Maskill et al., 2005; Taylor, 1988). This theory has been
investigated by examining the impact of female labour force participation (FLFP) on
suicide rates (Gibbs, 2000). However, while early work showed a relationship
between FLFP and suicide (Davis, 1981; Stack, 1978, cited in Stack, 2000b), later
research indicated conflicting findings (Burr, McCall, & Powell-Griner, 1997). This
has prompted researchers to suggest that the growth in the number of women in
employment, and the concomitant acceptance of this as normal, have reduced
perceptions of female labour force participation as a violation of societal norms and
values; consequently, it is no longer viewed as being related to higher rates of suicide.

2.2.5 Religion
Traditional sociological perspectives have focused on how different religious groups
can either encourage or discourage suicide within society. Durkheim argued that
religions with strong regulation over the behaviour of its members and a prohibitive
attitude towards suicide would have a lower rate of suicide than those religions that
encouraged free inquiry and had fewer regulatory controls (Pescosolido &
Georgianna, 1989). This theory was used to explain the lower rate of suicide among
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predominately Catholic societies, which have a condemnatory attitude towards
suicidal behaviour. In comparison, the higher rate of suicide in Protestant groups was
credited to a more permissive approach to free inquiry and scepticism (Colucci &
Martin, 2008). Since this time, numerous theories have attempted to extend or clarify
Durkheim’s approach. For example, the “network theory of suicide” (Pescosolido &
Georgianna, 1989) argues that there is likely to be less suicide in religious
communities with closer social relationships, as these act as a buffer against life’s
crises. This theory suggests that social support is likely to be higher in areas where a
religion was originally founded – termed “historical hubs” – as communities there
will have developed infrastructure based on the values of the religion (e.g. schools,
hospitals and social clubs). By comparison, Stack (1983) argues that commitment to a
few strong, “life saving beliefs” – such as a belief in the afterlife – is more important
in terms of reducing suicide mortality. All of these theories have received some
empirical support; however, results from a meta-analysis by Stack (2000b) indicate
that these associations differ by gender and contextual factors, with findings
suggesting that religious support is more important for women, and less protective in
secularised nations (Stack, 1983; Stack, 2000b).

2.2.6 Summary of theoretical orientations
Durkheim (1897/1950) provided much of the theoretical framework upon which the
relationship between society and suicide is based. This theory highlighted the
importance of considering the influence of environmental changes on suicide –
particularly shifts in structural conditions, traditional values and norms. Many
contemporary theoretical contributions have been heavily influenced by Durkheim’s
original approach. For example, two of the major economic approaches (Ginsberg,
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1966; Henry & Short, 1954) conform to Durkheim’s perspective that economic
fluctuations disrupt social integration and regulation, and lead to higher rates of
suicide. Theories based on the location of suicide (i.e. urbanisation and spatial
theories) and religious theories continue to operate on the premise that the quality of
the social environment is a major determinant of suicide. However, several other
approaches have modified the traditional sociological assumptions of suicide. For
example, status integration theories have moved away from only measuring the social
integration hypothesis and also provide an indication of the impact of role conflict on
suicide. Despite these differences, a common theme among all these approaches is the
influence of social, economic and cultural conditions on suicide mortality.

2.3 The ecological determinants of suicide: Empirical evidence
Ecological approaches have attempted to identify risk and protective factors for
suicide across and within populations. The review below focuses on those predictors
that are both “modifiable” over time and responsive to social environments; it
therefore contributes to knowledge by providing evidence on ecological predictors
commonly used in suicide research. These include: economic and social upheaval,
religious orientations, relationship change, migration, characteristics embedded in the
location, education and modernisation. There is also evidence to suggest that suicide
is sensitive to: the burden of mental illness in the population, the prevalence of
alcohol and drugs, media reporting of suicide, access to common suicide methods, and
resources such as health care and medication.
Aside from being important in sociological research, the predictors mentioned
above (in particular, the last five areas – mental illness, alcohol and drugs, media
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reporting of suicide, access to common suicide methods, and health care) are
commonly considered in public health approaches to suicide prevention. Therefore,
evidence on the ecological predictors discussed below may also be relevant for public
health approaches to suicide prevention.

2.3.1 Change in the national economy and income
Findings from both cross-sectional and longitudinal studies indicate that suicide rates
are sensitive to both increases and decreases in economic activity (Berk, Dodd, &
Henry, 2006; Chuang & Huang, 2007; Hintikka, Saarinen, & Viinamaki, 1999; Lester
& Yang, 1997; Moniruzzaman & Andersson, 2008). This finding has led some
researchers to suggest that the relationship between suicide and the economy is
sensitive to changes over time, as well as other social and cultural influences
(Hintikka et al., 1999; Moniruzzaman & Andersson, 2008). This relationship is
particularly observable in countries and areas that have experienced rapid social and
cultural changes. For example, research from India (Bolz, 2002; Sharma et al., 2007),
countries of the former Soviet Union (Brainerd, 2001), Brazil (Rodrigues & Werneck,
2005), and Taiwan (Chuang & Huang, 2007) argue that rapid shifts in economic
functioning have caused considerable disruption to employment, social support and
norms in society, and thereby contributed to a rise in suicide. In support of this
perspective that the relationship between economic change and suicide is dynamic,
longitudinal studies have reported curvilinear effects, whereby suicide may initially
decrease during times of economic improvement, but stabilise or decrease after a
specific level of economic development has been reached (Yang & Lester, 2001). For
example, a longitudinal (1980–98) investigation in 68 countries found that a growth in
per capita income is initially associated with a decrease in suicide, but is then

36

associated with an increase in suicide after a certain level of growth has been achieved
(Neumayer, 2003a). This potentially indicates support for the “Easterlin hypothesis”,
which argues that human wellbeing is contingent on material conditions only until a
specific level of wealth has been achieved, after which wellbeing depends on
psychological or lifestyle factors (Graham & Pettinato, 2002; Pugno, 2009).
In contrast, past research has generally found that income (per capita) is
associated with significantly lower levels of suicide (Chuang & Huang, 2007;
Neumayer, 2003a, 2003b). Stack (1982) suggests that this is because money reduces
stress, makes life more worthwhile, which then reduces the propensity toward suicide.
This suggests that income (per capita) can be considered as a resource that allows
individuals to improve their social and economic conditions.

2.3.2 Unemployment
There is conflicting evidence about the relationship between unemployment and
suicide. While some studies have reported that higher unemployment is accompanied
by an increase in national rates of suicide (Abe, 2004; Berk et al., 2006; Blakely,
Collings, & Atkinson, 2003; Chuang & Huang, 2007; Fernquist, 2007; Lewis &
Sloggett, 1998; Preti & Miotto, 1999b), other studies have found no, or conflicting,
evidence of this (Crawford & Prince, 1999; Hintikka et al., 1999; Stack, 2000a).
These findings also appear to be gender dependent, as male suicide generally is found
to be more sensitive to unemployment than female suicide (Möller-Leimkühler, 2003;
Preti & Miotto, 1999b).
Some researchers have criticised the methodological approaches used in these
studies, arguing that the association between unemployment and suicide is less
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apparent at larger levels of analysis (Jin, 1995; Stack, 2000a). This relationship may
also be influenced by confounders (such as mental illness) associated with both the
loss of a job and suicide (Agerbo, Sterne, & Gunnell, 2007; Blakely et al., 2003). It is
also likely that unemployment has more detrimental effects in the short term than the
long term, as individuals develop mechanisms to cope with the loss of a job over time
(Lundin, Lundberg, Hallsten, Ottosson, & Hemmingsson, 2009). At a societal level,
the adverse effect of job loss may be accentuated during times of low unemployment,
as this represents a deviation from social norms more than in times of high
unemployment, when job loss is normative (Lundin et al., 2009; Martikainen &
Valkonen, 1996). This may also be affected by other social factors such as health
spending and the overall income base in the country (Noh, 2009). Therefore, although
unemployment is commonly recognised as being associated with suicide, this may be
related to several other factors at both the individual and country levels.

2.3.3 Income inequality
Researchers within health, economics and suicidology have argued that income
inequality generates a feeling of deprivation and stress in society, and thereby has a
detrimental influence on population health (Kawachi, Kennedy, Lochner, &
Prothrow-Smith, 1997; Pickett, James, & Wilkinson, 2006; Wilkinson, 1997).
However, there is conflicting evidence that income inequality has an effect on suicide.
For example, past research has indicated that greater class and socio-economic
differences are associated with higher suicide rates (Lorant et al., 2005; Page, Morrell,
Taylor, Carter, & Dudley, 2006), as have indices of perceived inequality (rather than
actual income inequality) (Fernquist, 2003). However, at the population-level, macrolevel indicators of income inequality have found no systematic relationship with
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suicide (Andrés, 2005; Blakely, Atkinson, & O’Dea, 2003; Huisman & Oldehinkel,
2009). Explanations for these differences have argued that this reflects
methodological issues, such as problems in operationally defining “inequality”
(Babones, 2008). This indicates the need for more systematic research on this
relationship.

2.3.4 Relationship changes
Relationship status is commonly recognised as an important ecological determinant of
suicide when considered across time and cultural contexts. At the national level, past
findings show that divorce (Masocco et al., 2008; Wu & Bond, 2006; Yang, Lester, &
Yang, 1992), separation (Kõlves, Ide, & De Leo, 2010; Wyder, Ward, & De Leo,
2009) or widowhood (Ajdacic-Gross et al., 2007; Masocco et al., 2008) are related to
a higher likelihood of suicide. In comparison, marriage is commonly found to be
negatively related to suicide (Luoma & Pearson, 2002; Masocco et al., 2008).
However, research findings also suggest significant gender differences, with male
suicide being more sensitive to some macro-level indicators of relationship
breakdown (e.g. divorce rates in a population) than female suicide (Neumayer, 2003a;
Pampel, 1998; Preti & Miotto, 1999a; Qin, Agerbo, & Mortensen, 2003).
Apart from these gender-dependent effects, ecological research suggests that
the strength of the relationship between divorce and suicide changes over time due to
the increasing social acceptability of divorce and its increasing frequency in society
(Pampel, 1998). In support of this, findings from time series research have reported a
“threshold” point at which the number of divorces in society ceases to affect suicide
rates (Trovato, 1987). Fernquist’s (2003) investigation on this topic found that
increasing divorce rates were initially associated with an increase in female suicide,
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but were related to a reduction over time comparative to male suicide. This suggests
that the social context mediates the relationship between divorce and suicide.

2.3.5 Changes in family and family roles
Rates of fertility are found to be negatively related to suicide at the population-level
(Bhandarkar & Shah, 2008; Fernquist & Cutright, 1998; Leenaars & Lester, 1999;
Neeleman & Lewis, 1999; Neumayer, 2003a), suggesting that these are protective
against suicide rates. However, the relationship between higher fertility and lower
suicide rates appears to be contingent on social norms, as research using an indicator
of “births outside marriage” was found to be associated with higher suicide rates
(Stockard & O’Brien, 2002). This suggests that the protective effect of fertility
depends on the degree to which this conforms to traditional familial social norms. It is
also worth noting that this research has mainly been conducted in high-income areas
of the world, while there is a lack of evidence from developing countries.

2.3.6 Female participation in the workforce
Gibbs and Martin (1964) argued that conflict or concordance between the different
roles in family and work can provide a proxy of status integration. This has mostly
been investigated using the indicator “female labour force participation” (FLFP).
Studies conducted in the 1970s and 1980s found that FLFP was related to higher
suicide rates (see Stack, 2000b), while more recent studies have reported either a
contradictory or no relationship with suicide rates (Burr et al., 1997; Lucey et al.,
2005). This has led some researchers to propose that social norms and values have
adjusted to female employment, which are therefore no longer detrimental to suicide
rates (Austin, Bologna, & Hayama Dodge, 1992; Burr et al., 1997; Stack, 2000b).
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However, recent cross-country research casts some doubt on this assertion, indicating
that female participation in the workforce (indeed, increased gender parity in general)
was related to increased male and female suicide rates (Cutright & Fernquist, 2001;
Fernquist, 1999; Fernquist & Cutright, 1998). This indicates the need for more
research on the relationship between gender role shifts and suicide.

2.3.7 Religion
Studies investigating the relationship between suicide and religion generally report a
negative association, both when measured indirectly (e.g. religious book production)
(Fernquist, 2007; Fernquist & Cutright, 1998) and directly (e.g. church adherence,
self-perceived importance of god, active membership in a specific religious group)
(Baller & Richardson, 2002; Cutright & Fernquist, 2004; Helliwell, 2007; van
Tubergen, te Grotenhuis, & Ultee, 2005). As with other ecological factors relevant to
suicide, the relationship between religion and suicide also appears to be influenced by
cultural contexts, gender and age (i.e. females and the elderly are generally found to
be more protected) (Clarke, Bannon, & Denihan, 2003; Colucci & Martin, 2008;
Gearing & Lizardi, 2009). There are also possible variations within different types of
religious orientations, as stronger affiliations, values and family traditions are argued
to be more protective for some populations (Neeleman, 1998; Neeleman & Lewis,
1999; Pritchard & Baldwin, 2000). However, religions with a strongly prohibitive
attitude towards suicide may create stigma against the act, which would then lead to
greater concealment and inaccurate reporting (Andriessen, 2006; van Poppel & Day,
1996).
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2.3.8 Migration
A number of ecological studies suggest that countries with high rates of immigration
also have higher suicide rates (Kposowa, McElvain, & Breault, 2008; Stack, 2000b;
Sundaram, Qin, & Zøllner, 2006; Westman, Sundquist, Johansson, Johansson, &
Sundquist, 2006). One explanation of this could be that immigration changes society
by disrupting traditional structures and support networks, therefore leading to higher
suicide (Kposowa et al., 2008; Stack, 2000b). High suicide rates may also be linked to
acculturative stresses, such as the loss of social support and the “cultural clash”
between traditional and modern value orientations (Berry, 2006; Bhugra, 2004). In
many contexts, migrants may also experience worse living circumstances and fewer
economic and educational opportunities than the native population (Bhugra, 2004).
However, there are some exceptions to these findings. One study in Japan (Otsu,
Araki, Sakai, Yokoyama, & Voorhees, 2004) found that relocation from poor rural
areas to affluent high-income areas is related to a reduction in suicide rates. In
explaining these results, this research argued that migration is associated with a
substantial improvement in life circumstances, which may in turn explain the lower
rates.
There is some debate about whether migrants bring their own “culture” of
suicide to a location (Burvill, 1998). Research supporting this perspective has found
that migrants from countries with high rates of suicide also have increased levels of
suicide in the host country (Burvill, 1998; Morrell, Taylor, Slaytor, & Ford, 1999; van
Bergen, Smit, Kerkhof, & Saharso, 2006; Westman et al., 2006). This suggests the
importance of considering influences from both the country of origin and the host
country as contributing factors to the relationship between migration and suicide.
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2.3.9 Location and spatial characteristics
Studies from a number of different cultural contexts have reported that people living
in rural areas are more “at risk” of suicide than those living in urban areas (Dudley,
Kelk, Florio, Howard, & Waters, 1998; Hempstead, 2006; Hirsch, 2006; Kapusta et
al., 2008; Singh & Siahpush, 2002; Yip, Callanan, & Yuen, 2000). For example,
research in Australia suggests that both younger and older males have higher suicide
rates in rural areas (Dudley et al., 1998; Yip et al., 2000), while younger populations,
older adults and females are reported as being more “at risk” in rural areas of Asia
(Liu, Tein, Zhao, & Sandler, 2005; Phillips, Li, & Zhang, 2002; Pritchard, 1996; Yip
et al., 2000). A number of explanations exist for these geographical differences, some
of which focus on exposure to risk factors (e.g. drugs and alcohol abuse), prevalence
of treatment and support services (e.g. availability of mental health services) and
access to lethal suicide methods (Caldwell, Jorm, & Dear, 2004; Hempstead, 2006;
Judd, Cooper, Fraser, & Davis, 2006). Others focus on the role of cultural influences
(Pritchard, 1996), or suggest that the importance of values and relationships in the
surrounding psycho-social environment (Baller & Richardson, 2002; Dudley et al.,
1998). This last perspective draws on Durkheim’s argument of social regulation and
integration, and particularly emphasises factors such as unemployment and migration
as explanations for higher rates of suicide in rural locations. This relationship has also
been found to be sensitive to societal change, as studies have reported changes in the
rural-to-urban suicide ratio over time (Kapusta et al., 2008; Pearce, Barnett, & Jones,
2007).
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2.3.10 Education
Durkheim (1897/1950) argued that education was related to higher rates of suicide, as
it encouraged more questioning attitudes and a reduction in protective religious values
in society (Fernquist & Cutright, 1998; Stack, 2000b). However, recent evidence on
this topic has contradicted this position. For example, Kaplan & Gelling (1999) found
that college education was related to significantly reduced firearms suicide in the
United States, while Willis, Coombs, Drentea, and Cockerham (2003) found that
education beyond high school was related to significantly less suicide in African
Americans. Higher education has also been reported as a protective factor for suicide
in Japan (Otsu et al., 2004).

2.3.11 Modernisation
Contemporary studies on the relationship between modernisation (defined by
industrialisation, urbanisation and secularisation) have produced mixed results (Stack,
2000b). Stack (2000b) explains two possible reasons for this. First, he argues that,
after the “initial shocks” of modernisation on society have passed, suicide rates will
cease to be sensitive to this process. This suggests that modernisation may no longer
be relevant in developed countries. Second, the high degree of correlation between the
three indicators traditionally used as proxies for modernisation creates methodological
complications. Several recent approaches have attempted to address these limitations
by modifying the concept, and including new variables that may better reflect
contemporary society. For example, Fernquist and Cutright (1998) used indicators
such as telephone lines per 100 persons and tertiary education enrolments to provide
an updated understanding of modernisation in developed nations. Zhang (1998)
measured modernisation through variables such as the birth rate and the age
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distribution of the population, life expectancy, urbanisation, percentage of married
women using contraception and per capita GNP. An alternate approach is presented
by Mäkinen (1997), who measured modernisation through variables such as marriage
and divorce, the percentage of births occurring outside marriage, female employment,
unemployment and the ownership of television sets. More recently, Graeff and
Mehlkopf (2007) defined modernisation as a “technical form of social change”, and
measured this through indicators such as intensification of communication processes
and the size of the government. Many of the studies presented above deviate from the
classical

conceptualisation

of modernisation

as

a

process

describing the

industrialisation period in Europe. This concept, recognised as a cornerstone of
Durkheim’s (1987/1950) work, is based on the idea that the rise of the factory system,
or the “machine-age”, would have consequences for human populations (Bellone Hite
& Timmons Roberts, 2007; Guillen, 2001).

2.3.12 Mental illness
A number of population-level studies have demonstrated a relationship between
diagnosable mental illnesses and suicide rates across countries (Bernal et al., 2007;
Bolton, Belik, Enns, Cox, & Sareen, 2008; Nock et al., 2008; Sareen et al., 2005).
However, the associations between specific mental diagnoses and suicide appear to
vary in different country contexts. As an example, Nock and colleagues (2008) found
that mood disorders were more strongly associated with suicide in high-income
countries, while impulse control disorders were associated with suicide in low- and
middle-income countries. However, this is also likely to depend on the definition of
mental illness in different cultural contexts, and the role that this is believed to play in
suicide. Research from areas of the world such as China and Iran has indicated that
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social factors, rather than mental illness, are more frequently recognised as
precipitating factors for suicide (Canetto, 2008; Pearson & Liu, 2002; Sheikholeslami,
Camellia Kani, & Ziaee, 2008). However, social stigma towards mental illness and
limited access to treatment facilities in many of these contexts means that mental
illness may be unidentified (Gureje & Lasebikan, 2006; Lauber & Rössler, 2007;
Vijayakumar, 2005; Vijayakumar et al., 2005). This highlights the need for greater
research and prevention efforts in developing countries (Bertolote, Fleischmann, De
Leo, & Wasserman, 2003).

2.3.13 Alcohol and drugs
Substance use has been linked to increased suicide in Europe, Canada (Kõlves,
Värnik, Tooding, & Wasserman, 2006; Mann et al., 2005; Ramstedt, 2001) and
countries of Asia and the Pacific (Nakaya et al., 2007; Rubinstein, 1992). Alcohol has
also been associated with higher rates of suicide in indigenous groups (Hunter &
Harvey, 2002; Laliberté & Tousignant, 2009). Explanations for this relationship have
focused on drugs and alcohol in increasing impulsivity, violence and reckless
behaviour; which are also likely to be mediated by differences in cultural contexts
(Ingeborg, 1993; Norström & Skog, 2001; Rossow, 1996; Wilcox, Conner, & Caine,
2004). These associations may also vary depending on the prevalence and type of
alcohol available in society, as well as the attitude towards alcohol consumption
(Bloomfield, Stockwell, Gmel, & Rehn, 2003; Kuendig et al., 2008; Peele, 1997). For
example, research has suggested that there is a more observable relationship between
suicide and alcohol consumption per capita in countries where the consumption of
spirits is high (as in Eastern Europe), compared with countries that have moderate
drinking practices (Landberg, 2008; Pridemore, 2006). These findings indicate the
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importance of considering the national cultural attitude toward alcohol, as well as the
actual prevalence of alcohol.

2.3.14 Media reporting of suicide
Media reporting of suicide has usually received some attention in national suicide
prevention efforts because of the concern that insensitive media descriptions of
suicide may result in copycat behaviours (Cheng, Hawton, Lee, & Chen, 2007; Fu &
Yip, 2007; Pirkis, Blood, Beautrais, Burgess, & Skehans, 2006). There is some
evidence to support this argument, as recent reviews have identified an increase in
suicide rates after damaging media reports (Gould, 2001; Pirkis & Blood, 2001a,
2001b). This relationship appears to be stronger for factual media reports (Pirkis &
Blood, 2001a) than for fictional reports of suicide (e.g. films, television, music)
(Pirkis & Blood, 2001b). The association between media reporting and suicide may
also be dependent on factors such as the length of time between the occurrence of the
suicide and publication of the story, the number of media sources covering the event,
and the specific details of the case (Pirkis et al., 2006).

2.3.15 Access to means
Reducing access to commonly used means for suicide (e.g. tighter regulation and
access to firearms, illegal and legal drugs, agricultural pesticides and domestic gas) is
a strategy included in many national suicide prevention strategies (Daigle, 2005;
Hawton, 2007). The rationale for limiting the availability of specific methods is that
this will reduce both the occurrence and the severity of suicidal acts, particularly
impulsive suicides (Hawton, 2007). However, this is argued to lead to “substitution of
means”, whereby suicidal persons prevented from using one method will shift their
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consideration to an alternate method (Florentine & Crane, in press; Klieve, Barnes, &
De Leo, 2009).
Despite this, evidence suggests that means-restriction approaches have had
some success in reducing the rate of suicide within populations. For example, a past
review reported that the detoxification of domestic gas has been related to a reduction
in the use of this method in the United Kingdom and the United States (Daigle, 2005).
There have also been reductions in suicide deaths by jumping when access to high
locations (such as bridges) has been reduced (Beautrais, 2001). However, there is less
convincing evidence on the impact of gun restrictions in Canada, the United States
and Australia (Klieve et al., 2009). These types of strategies have recently been
applied to the problem of agricultural pesticide poisoning in Sri Lanka, India and
China (Mishara, 2007) and to charcoal burning in Asia (Kuo et al., 2008; Liu et al.,
2007; Yip & Lee, 2007). Evidence suggests that these interventions have been
associated with a reduction in suicide rates (Gunnell et al., 2007; Yip et al., 2010).

2.3.16 Health care services and medication
A number of studies have shown that health-care spending at population-level
is associated with a reduction in suicide rates (Minoiu & Andrés, 2008; Tondo,
Albert, & Baldessarini, 2006; Zimmerman, 1995, 2002). Past studies have also
documented an inverse relationship between the number of psychiatrists per capita
and population-level suicide mortality (Tondo et al., 2006). These findings suggest the
importance of health-related support services on suicide rates. Aside from these
factors, the effect of anti-depressant medication on suicide rates has come under
increasing attention. While researchers have raised concerns that anti-depressant
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precipitate suicidal behaviours, a number of studies at the ecological level show that
anti-depressants are associated with a decrease in suicide rates (Gunnell & Ashby,
2004). For example, Olfson, Shaffer, Marcus and Greenberg (2003) found an inverse
relationship between anti-depressant prescriptions and adolescent suicide rates. This
association has also been reported in several other population-level studies (Bramness,
Walby, & Tverdal, 2007; Gibbons, Hur, Bhaumik, & Mann, 2006; Hall et al., 2003;
Ludwig, Marcotte, & Norberg, 2009).

2.4 Chapter summary
At an ecological level, suicide is influenced by a wide range of factors. As this review
has discussed, suicide rates have been found to be sensitive to economic fluctuations,
unemployment, changing gender roles in society, education, relationship status,
migration and religion. The presence of risk factors such as mental illness and alcohol
were also important at the ecological level of analysis, as was the influence of media
reporting. However, these associations were anything but simplistic, and varied in
strength over time and between cultural contexts. It is also likely that these factors
interact with one another and the characteristics of the location in which they are
embedded.
This chapter also presented some of the main theoretical perspectives in
suicide research. Many of these were founded on Durkheim’s administrative
investigation of the relationship between modernisation and suicide, and emphasised
the importance of norms, values and relationships in society (such as economic
approaches, urban/rural theories and religious theories). Others, such as the status
integration approach or the social contagion approach, moved away from Durkheim’s
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perspectives, emphasising role conflict or social modelling as a determinant of
suicide.
One of the most observable conclusions that can be drawn from this review is
that suicide has a complex relationship with social factors, and is likely to differ
between populations and over time. Despite this, both historical and present research
highlights the importance of understanding the link between the social-ecological
context and suicide.
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3
Globalisation: What it is and its possible implications
for suicide mortality
3.1 Introduction
Globalisation is a process driving societal transition through greater economic and
political links between countries, faster and more efficient means of travel, instant
forms of communication, the adoption of technologies such as the internet, and
changes to the type and physical location of employment (Held, McGrew, Goldblatt,
& Perraton, 1999). These transformations have been linked to shifts in social
relationships, values and cultural orientations, as well as to changing conditions of
population health, mental illness and suicide (Bhavsar & Bhugra, 2008; Kelly, 2003).
However, as with the theoretical perspectives of suicide discussed in the
previous chapter, there are diverse theoretical approaches to globalisation, each of
which emphasises different aspects of the phenomenon. This chapter presents a
number of these, and particularly focuses on the main differences and similarities in
definitions of globalisation. This chapter contributes to knowledge by progressing
theoretical understandings of globalisation, and by providing current perspectives on
the effect of globalisation on human wellbeing and health. Its overall aim is to
highlight the possible implications of the process on suicide mortality.
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3.2 Theoretical approaches to globalisation: Sites of confusion
and conflict
Globalisation has become one of the most commonly cited terms in economic,
sociological and political science literature over the last 30 years. Despite this, its
definition and description both remain areas of contention (Sklair, 1999). As will be
discussed below, this may be due to differences between disciplines regarding key
areas of conceptual importance, such as when it “began”, how it should be defined,
and how it impacts economic, political and social structures.
One of the most obvious areas of dispute is the time point at which
globalisation started. Some researchers have argued that globalisation is a
continuation of historical periods of international economic and political contact, and
are sceptical that recent trends are any different from those experienced either during
modernisation (i.e. the industrialisation of Europe during the eighteenth and
nineteenth centuries) or in earlier periods (Hirst & Thompson, 1999, 2002; Therborn,
2000; Wallerstein, 2000; Williamson, 2002). However, as these perspectives are
heavily reliant on economic accounts of the process, they tend to provide a relatively
limited perspective on the phenomenon, and completely overlook the cultural and
social aspects of globalisation. In contrast, sociology has tended to conceptualise
globalisation as a multi-dimensional phenomenon involving changes to cultural,
political and social aspects of life, as well as to economic functioning (Held et al.,
1999). This has produced various perspectives on when globalisation began. For
example, sociologists such as Robertson (1992, p. 179) argue that the “take-off phase”
of globalisation was from 1875 to 1925, as evidenced by the “time-zoning of the
world”, the first ever “world war” and the “establishment of international telegraphic
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and signalling codes”. Alternatively, Gilpin and Gilpin (2001) and Guillen (2001)
suggest that globalisation should be dated post-World War II, concurrent with
changes such as the “nuclear age”, the end of Western European imperialisation, the
dramatic increase in trade and foreign investment, and the rising prevalence of Asian
countries in the international economic arena.
Debate also exists about the central processes involved in globalisation. For
example, economic perspectives have traditionally confined the conceptualisation of
globalisation to developments in the world economy and financial interactions
between countries. In comparison, cultural approaches present a less tangible account
of the process, and view globalisation as a transformation of symbolic forms, social
changes, cultural practices and lifestyles (Higgot & Reich, 1998; Lechner & Boli,
2007; Sklair, 1999). Within this approach, researchers have prophesised that
globalisation will either lead to increasing uniformity and “homogenisation” (Barber,
1996) or cultural hybridisation (e.g. the exchange between the local and the global
cultural context) (Appadurai, 1990). Representing a combination of these approaches,
the sociological approach has discussed the influence of globalisation on social
structures and norms, drawing comparisons with earlier periods of societal transition
(i.e. “modernisation”) (Robertson, 1992).
Despite their distinguishing features, all these theoretical perspectives have a
number of points in common. First, most acknowledge that globalisation is influenced
by past periods of social development or transition (particularly the “modernisation”
period). Second, they describe globalisation as a multi-dimensional process that
involves changes to various aspects of society, including cultural and social aspects,
as well as those related to the functioning of the economy. Third, globalisation is
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generally portrayed as a macro-level process occurring at the national level, which is
likely to influence groups and individuals within nations. This suggests that, although
complex, the concept of globalisation may best be understood through an inclusive
framework that acknowledges the contributions of multiple theoretical orientations.

3.3 Definitions of globalisation
The central tenets discussed above are also reflected in prominent definitions of
globalisation (as can be seen in Table 3.1). For example, most definitions of
globalisation have indicated that it is a multi-dimensional, highly complex and
integrative process. This can be seen in Held and McGrew’s (1999) commonly cited
definition, which states that globalisation creates societal and individual transition
through both tangible (e.g. economic change) and intangible (e.g. value change) ways.
Mittelman (2000) also accentuated the multi-dimensionality of the concept, but has a
more negative perspective of these changes (e.g. the “loss of control” and “devaluing”
of collective achievements). In comparison, Dreher, Gaston, and Martens (2008) have
proposed a more balanced view of the processes, stating that it creates “complex
relations of mutual interdependence”.
Most of these definitions also indicate that globalisation leads to an exchange
between macro and micro contexts, and has repercussions at various levels of society.
For example, Giddens (1990) argues that the relations between “local happenings”
and “global events” are reciprocal – sentiments echoed by Robertson (1995), who
coins the term “glocalization” (defined as the simultaneous globalisation and
localising of social life).
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Lastly, a number of definitions cite specific changes involved in the
globalisation process, particularly those associated with economic, social and
technological transformations. For example, Albrow (1996) refers to globalisation as
the active “dissemination of practices, values, technology and human products
throughout the globe”, while Mittelman (2000) suggests that globalisation is a
transformation of economics, work, politics and culture. However, some of the most
concrete suggestions about the actual changes associated with globalisation comes
from Guillen (2001) and Dreher et al. (2008), who both refer to specific and
observable aspects of the process, such as the greater interdependence “among
economic, political, and social units in the world, and actors in general” (Guillen,
2001, p. 236), or globalisation as a process that “erodes national boundaries,
integrates national economies, culture, technologies, governances and produces
complex relations of mutual interdependence” (Dreher et al., 2008, p. 43).

3.4 Conceptualisation of globalisation
The complex nature of globalisation means that it is unlikely that any one definition
will cover all aspects of the phenomenon. Due to this, the concept can perhaps best be
understood through a framework of a general social theory that takes the various
aspects of the process into account (James, 2005). Based on this approach, this thesis
uses Dreher et al’s., (2008) definition of globalisation (see Table 3.1), as it emphasises
the multi-dimensionality of the process and acknowledges the multiple frameworks in
which globalisation is likely to be embedded. Also, this definition is not restrictive in
terms of specifying a specific time from which globalisation should be dated, and
recognises that the process undoubtedly has historical antecedents.
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Table 3.1: Definitional approaches to globalisation, alphabetically by author
Reference

Definition

Albrow (1996)

“The historical transformation constituted by the sum of particular
forms and instances of … making or being made global (i) by the
active dissemination of practices, values, technology and other
human products throughout the globe (ii) when global practices and
so on exercise an increasing influence over people’s lives (iii) when
the globe serves as a focus for, or a premise in shaping, human
activities.” (p. 88)

Appudurai (1990)

“The critical point is that both sides of the coin of global cultural
process today are products of the infinitely varied mutual contest of
sameness and difference on a stage characterized by radical
disjunctures between different sorts of global flows and the
uncertain landscapes created in and through these disjunctures.”
(p. 308)

Baylis and Smith (2005)

“A historical process involving a fundamental shift or
transformation in the spatial scale of human social organization that
links distant communities, and expands the reach of power relations
across regions and continents.” (p. 24)

Dreher, Gaston and Martens “The process of creating networks among actors at multi(2008)
continental distances, mediated through a variety of flows including
people, information and ideas, capital and goods. It is a process that
erodes national boundaries, integrates national economies, cultures,
technologies, governances and produces complex relations of
mutual interdependence.” (p. 43)
Featherstone (1995)

“The process of globalisation suggests simultaneously two images
of culture. The first image entails the extension outwards of a
particular culture to its limit, the globe. Heterogeneous cultures
become incorporated and integrated into a dominant culture which
eventually covers the whole world. The second image points to the
compression of cultures. Things formerly held apart are now
brought into contact and juxtaposition.” (pp. 6–7)

Giddens (1990)

“The intensification of worldwide social relations which link distant
localities in such a way that local happenings are shaped by events
occurring many miles away and vice versa.” (p. 21)
“The integration of the world economy.” (p. 364)

Gilpin and Gilpin (2001)
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Table 3.1: Definitional approaches to globalisation, alphabetically by author
(cont.)
Reference

Definition

Guillen (2001)

“A process leading to greater interdependence and mutual
awareness (reflexivity) among economic, political, and social units
in the world and among actors in general.” (p. 236)
Guillen (2001)
“[Globalisation] intensifies our consciousness of the world as a
whole, making us more aware of each other, and perhaps more
prone to be influenced by one another without necessarily making
us more like each other.” (p. 6)
Harvey (1990)
“Time-space compression.” (p. 8)
Held, McGrew, Goldblatt, and “a widening, deepening and speeding up of interconnectedness in
Perraton (1999)
all aspects of contemporary social life from the cultural to the
criminal, the financial to the spiritual” (p. 2)
Held et al. (1999)
“a process (or set of processes) which embodies a transformation in
the spatial organization of social relations and transactions, assessed
in terms of their extensity, intensity, velocity and impact-generating
transcontinental or interregional flow and networks of activities,
interaction and the exercise of power” (p. 16)
McMichael (2000)
“Integration on the basis of a project pursuing market rule on a
global scale.” (p. 149)
Mittelman (2000)
"As experienced from below, the dominant form of globalisation
means a historical transformation: in the economy, of livelihoods
and modes of existence; in politics, a loss in the degree of control
exercised locally … and in culture, a devaluation of a collectivity’s
achievements … Globalisation is emerging as a political response to
the expansion of market power … [It] is a domain of knowledge.”
(p. 6)
Ohmae (1990)
“A borderless world … traditional nation states have become
unnatural, even impossible business units in a global economy.”
(p. 5)
Roberston (1992)
“The compression of the world and the intensification of
consciousness of the world as a whole … concrete global
interdependence and consciousness of the global whole in the
twentieth century.” (p. 8)
Scholte (1996)
“An ensemble of developments that make the world a single place,
changing the meaning and importance of distance and national
identity in world affairs.” (p. 44)
Scholte (2000)
“De-territorialisation – or … the growth of supra-territorial relations
between people.” (p. 46)
Waters (1995)
“A social process in which the constraints of geography on social
and cultural arrangements recede and in which people become
increasingly aware that they are receding.” (p. 3)
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3.5 Globalisation and health
Beyond theoretical perspectives, there is growing recognition that the process of
globalisation may have implications for human health and wellbeing. This has led to
the development of a number of conceptual models of globalisation and health that
attempt to explain the complex direct and indirect pathways through which the
process may affect human wellbeing. One of the most prominent models by
Woodward and colleagues (2001) discusses globalisation as an economic process,
defining it in terms of increasing cross-boarder flows, the opening of economies
through trade, and the globalisation of rules and institutions (e.g. the growing
prominence of international bodies of governance such as the World Trade
Organization). However, this model also acknowledges that the influence of
globalisation on health is dependent on driving and constraining forces, such as
technological development, political influences, economic pressures, changing ideas,
and increasing social and environmental pressures. This model sketches three direct
and two indirect pathways through which globalisation may influence health. The
direct pathways include health systems, health policies and exposure to hazards
(e.g. infectious disease and tobacco), while the indirect linkages include those factors
that operate through the national economy to influence the health sector, and
population risks (e.g. household income and nutrition). Because this model has a
greater focus on describing the structural pathways through which globalisation
influences health systems, it is potentially useful for policy development.
Huynen, Martens and Hilderink (2005) present a model of globalisation and
health that has a greater focus on social and cultural elements. This conceptualises
globalisation as an over-arching contextual factor that affects both proximal
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(e.g. economic development, trade, health policies, knowledge, ecosystems and
goods) and distal influences (e.g. health services, social environments and lifestyle,
physical environment, food and water) on wellbeing. These linkages are described as
being interactive, whereby change in one domain may effect change in another. This
conceptualisation of globalisation as interactive is similar to theoretical positions that
suggest globalisation is a reciprocal relationship between “local happenings” and
“global events” (e.g. Giddens, 1990; Robertson, 1995).
One of the most recent models, developed by Labonte and Schrecker (2007),
describes the relationship between globalisation and health through an equity
framework, and argues that globalisation may have an important role in influencing
inequalities in health. This emphasises the mediating influence of factors such as
social stratification, differential exposures and vulnerabilities within a population. As
an example, import liberalisation may reduce the income of workers in some sectors
of a population (e.g. the social stratification and differential exposure to
globalisation), which may restrict the ability to afford basic resources such as
education and health care. In comparison, increased demands in the global
marketplace may increase incomes in another sector, leading to improved life
circumstances for this sub-group of a population.
The obvious problem with the models described above is that they focus on
“health” in general, rather than recognising different determinants for death and
illness. The general orientation of these models may therefore have little explanatory
value for specific causes of illness. This is particularly relevant for suicide, which is
recognised as being related to multiple and complex individual, cultural and social
determinants (De Leo & Krysinska, 2008). Further, at a methodological level, these
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models only provide one perspective of the possible linkages between globalisation
and human wellbeing, and therefore present a relatively subjective representation of
the relationship between globalisation and health outcomes. In reality, it is highly
likely that this relationship is manifested through a number of pathways not explained
in these models. Finally, the associations proposed in these models are yet to be
supported by empirical research. Despite this, these models are helpful in establishing
an understanding of the indefinite and multiple linkages through which globalisation
may affect population health and wellbeing.

3.6 The consequences of globalisation and its possible implications for
suicide mortality at the national level
The models discussed above have provided an understanding of the potentially
complex relationship between globalisation and health. Following on from this, the
section below discusses the major features of the globalisation process and the
possible mechanisms through which these may influence suicide mortality. The focus
is on six areas in particular: fluctuations in the economic functioning of society
(national GDP and income inequality); changes to the labour market (job insecurity
and diversity in the workforce); the influence of the internet; changes to migration;
exposure to risk factors and new suicide methods, and; shifts in value orientations. As
discussed below, some of these outcomes of globalisation have already been
identified as having implications for suicide mortality (e.g. economic change,
diversity in the workforce, migration, changing exposure to risk factors), while the
specific effects of others are less widely understood (e.g. the internet).
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3.6.1 Globalisation and economic functioning: Implications for suicide
mortality
Although there are historical precipitants, the influence of globalisation on economic
functioning became most apparent in the 1980s, and was manifested in domestic
deregulation, trade liberalisation, and privatisation. Multi-national corporations and
cross-boarder acquisitions drove many of these changes. This was intensified in the
1990s by the removal of barriers to international trade, increased foreign-direct
investment, and an increase in short-term financial flows (Cornia, 2001). There are
various perspectives on whether the economic changes inherent in the globalisation
process are beneficial or detrimental to human populations. On one side of the debate,
neo-liberalists have postulated that globalisation is beneficial for human wellbeing, as
it allows countries (and most particularly developing nations) to increase national
income and thereby allocate more resources to social services and health (Cornia,
2001; Dollar, 2001). On the other, researchers have urged for more caution in
interpreting the effect of economic globalisation, as the data and methods of
calculation for inequality maybe unreliable for understanding conditions in poorer
areas of the world (Anand & Segal, 2008; Galbraith, 2002).
The effect of globalisation on economic functioning is also likely to differ
depending on the contextual economic, political and social factors in the country
(Bardhan, 2006; Heshmati, 2004). Many countries in Asia, for example, have
experienced dramatic economic growth over the past 30 years, and have been able to
make reductions in poverty, and improve social welfare, health, and education
systems (Dollar, 2001). In comparison, conditions of living have either stagnated or
worsened in many of the poor or transitional countries in Africa, South Asia and
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South America (Espinoza & Barten, 2008; Milanovic, 2003; Sitthi-amorn,
Somrongthong, & Janjaroen, 2001). This suggests that the effects of globalisation are
unequal, benefiting some countries while posing a risk to others.
Past research has shown that suicide rates are sensitive to both increasing and
decreasing trends in economic functioning (Berk et al., 2006; Chuang & Huang, 2007;
Hintikka et al., 1999; Lester & Yang, 1997; Moniruzzaman & Andersson, 2008).
Considering this, the greater vulnerabilities brought about by exposure to the global
economic market are likely to have consequences for suicide mortality. This has
already been seen in countries such as Pakistan, India (Ahmad, 1999; Assadi, 2006;
Kurian, 2007), South America and the former USSR (Heyns, 2005; Moser &
McIlwaine, 2006), which have reported an increase in suicide occurring with recent
economic shifts. It is also documented as being related to suicide mortality in some
countries of Asia (Chang, Gunnell, Sterne, Lu, & Cheng, 2009; Khang, Lynch, &
Kaplan, 2005).
Another factor which may affect suicide is growing income inequality within
and between countries (Osland, 2003; Ukpere & Slabbert, 2009). This is manifested in
unequal access to education and health services in many countries (Collins, 2003), as
well as increasing crime, mental illness and suicide (Nizamie & Desarkar, 2005;
Salzman, 2001; Thorbecke & Charumilind, 2002). Recently, there has also been some
concern about the possible implications of the post 2007 global economic recession
on suicide in developed countries (Gunnell et al., 2009), which suggests the
turbulence in the international market economy has flow-on effects on all countries,
regardless of income-level or social context.
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3.6.2 Globalisation and changes in the labour market: Implications for
suicide mortality
Globalisation has also brought changes to work and employment by allowing
employees’ and employers’ exposure to a potential global labour market. This is
perhaps most apparent in greater levels of labour migration, as well as the outsourcing
of unskilled jobs, such as manufacturing, from developed to developing areas of the
world (Jaumotte & Tytell, 2007; Rama, 2003). While some researchers have
suggested that these changes will benefit developing countries as they provide greater
employment opportunities (Adams & Page, 2005), others warn that globalisation
poses a risk to labour in developed countries, and will lead to greater unemployment,
de-unionisation and employment insecurity (Osland, 2003).
Concurrent with this, there has been a rapid increase in the number of
employed females in both developed and developing countries (Blossfeld &
Hofmeister, 2006; Moghadam, 1999). This has led some researchers to suggest that
globalisation has propelled female equality in society, particularly in locations where
female employment has been relatively rare (e.g. South America) (Bee, 2000; Inacia
D’Avila & Nazareth, 2005). Others suggest that females continue to be disadvantaged
as they are more likely to be employed in temporary and low-status jobs compared
with men (Lindio-McGovern, 2003). There are also recognised differences between
developed and developing countries, which indicates that globalisation is likely to
have a complex effect on female employment that reflects cultural backgrounds, class
differences and other factors embedded within society (Chow, 2003).
Aside from variation to the composition of the workforce, there have also been
noted changes in the stability of the employment. In particular, this refers to the
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increase in “flexible” labour markets (e.g. part time or contractual employment) and
greater job insecurity (i.e. instability of career trajectories). While the implications of
these changes on suicide mortality is relatively under-studied, recent research has
indicated that changes in employment stability have an adverse effect on stress and
mental illness in employed populations (Burgard, Brand, & House, 2009; Cheng,
Chen, Chen, & Chiang, 2005; D'Souza, Strazdins, Lim, Broom, & Rodgers, 2003;
Kim, Kim, Park, & Kawachi, 2008; Lewchuk, Clarke, & de Wolff, 2008). When this
is considered alongside the evidence from ecological studies that both unemployment
(Blakely et al., 2003; Yamasaki, Araki, Sakai, & Voorhees, 2008) and female labour
force participation (Cutright & Fernquist, 2001; Fernquist, 1999; Fernquist &
Cutright, 1998) are factors related to higher suicide rates, it is possible that recent
trends brought about by globalisation will also have an effect on suicide mortality.

3.6.3 Globalisation and the internet: Implications for suicide mortality
Over the past 30 years, advancements in technology such as computers and the
internet have been integral to the globalisation process (Di Maggio, Hargittai,
Neuman, & Robinson, 2001). This has been reflected in the rapid growth of this
technology, with the total number of internet users in the world rising from 3.17 users
per 100 persons in 1998 to more than 25 per 100 in 2007 (International
Telecommunication Union, 2008). Despite this, there is still a substantial “digital
divide” (i.e. the difference between those who do and do not have access to
technology) across and within countries. Those most frequently disadvantaged include
poor countries, women, the elderly and lower socio-economic groups (Bimber, 2000;
Di Maggio et al., 2001).
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At a societal level, researchers have argued that the internet has reduced
contact between families and friends and led to a condition of “anomie” (as defined in
section 2.1.2 of the previous chapter) (Kraut et al., 1998; Nie & Erbring 2000, cited in
Di Maggio et al., 2000). This has led some researchers to speculate that the increasing
use of the internet will lead to an increase in suicide (Bille-Brahe, 2000). The internet
may also allow greater exposure to “pro-suicide” information (Hagihara, Tarumi, &
Abe, 2007; Recupero, Harms, & Noble, 2008). In comparison, others have argued that
the internet– and particularly social networking websites– have the potential to
increase the social capital of users and represent an important source of education and
support for suicidal persons (Baker & Fortune, 2008; Tam, Tang, & Fernando, 2007).
However, research findings on this topic are inconclusive. Clearly, more research in
this area is needed to ascertain the relationship between the internet and suicide at
both the individual and societal levels.

3.6.4 Globalisation and migration: Implications for suicide mortality
The number of migrants in the world population increased from 2.2% in 1970 to 3%
in 2005 (United Nations, 2006). These patterns have been facilitated by the
advancements in technology and transport (e.g. the growth in “online” ticketing
services and more efficient air and train transport) that have enabled migrants to move
with greater ease for relatively short periods of time (compared with older periods of
migration, in which the relocation of people was a relatively permanent move from
one country to another) (Castles, 2002). Recent trends of migration are also more
transient, involving recurring, circulatory and onward migration to an increasingly
diverse range of locations in the world (Castles, 2007). Most researchers have argued
that these patterns pose mental health risks for migrants, who must contend with
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greater acculturative pressure (i.e. unfamiliar and/or confronting cultural, social,
political or economic circumstances) (Berry, 2006; Bhugra, 2004; Richmond, 2002).
Others have suggested that globalisation also has the potential to worsen the exclusion
of migrants from health, education or employment opportunities (Kelly, 2003; Landis,
2008; Richmond, 2002). On a societal level, researchers have suggested that greater
ethnic diversity may disrupt wider psycho-social environments, as it will reduce social
capital and increase ethnic tensions (Anderson & O’Dowd, 1999; Crawford, 2000;
Ishiyama, 2004).
Past studies have shown an association between migration and suicide at both
the population-level and within specific migrant groups (Hjern, Lindblad, &
Vinnerljung, 2002; Kposowa et al., 2008; Stack, 2000b; Varnik, Kolves, &
Wasserman, 2005; Westman et al., 2006). Considering that researchers have
suggested that globalisation has worsened conditions of inequality for migrants and
changed psycho-social environments, it is likely that this will flow on to have an
impact on suicide rates. However, more research is needed to identify if and how
globalisation has changed the relationship between migration and suicide.

3.6.5 Globalisation, risk factors and suicide methods: Implications for
suicide mortality
Research suggests that globalisation is capable of increasing exposure to some
population health risk factors while offering protection against others (Huynen et al.,
2005; Labonte & Schrecker, 2007; Woodward et al., 2001). In particular, this refers to
a greater prevalence and consumption of alcohol, drugs, tobacco and unhealthy foods
(Boutayeb & Boutayeb, 2005). In some locations, this problem is compounded by the
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higher cost of health care, which has led to the exclusion of lower socio-economic
populations (Collins, 2003; Sitthi-amorn et al., 2001).
Given that the consumption of alcohol and drugs is recognised as a risk factor
for suicide (Kõlves et al., 2006; Ramstedt, 2001), it is possible that greater exposure
to these through the globalisation process will increase suicide in vulnerable
populations. In particular, this may affect populations that were previously free of
these problems until recent decades, such as countries in the Asia Pacific region and
Indigenous groups (Chenhall & Senior, 2009; De Leo et al., 2009; Marsella et al.,
2005).
Researchers have also drawn links between changing access to suicide
methods and globalisation. Gunnell and Eddlesten (2003) argue that the high burden
of deaths due to pesticide poisoning in Asian countries is due to the greater
accessibility of the method and a lack of access to adequate treatment facilities. These
researchers highlight the responsibility of multinational corporations in this problem,
both for the marketing strategies that have increased the use of highly lethal suicide
methods and for failing to act when the problem was first identified. Other researchers
have highlighted the detrimental effect of the internet in providing information about
other suicide methods – such as intoxication from charcoal burning, which has
become a prominent suicide method in Asian countries (Liu et al., 2007; Yip & Lee,
2007). This suggests that globalisation may play a role in changing the knowledge and
access to suicide methods.
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3.6.6 Globalisation and value orientations: Implications for suicide
mortality
Researchers have argued that exposure to global media and products have shifted
value orientations and resulted in the “monetisation of happiness”, whereby wellbeing is focused on materialistic gains in income and status (Cornwell & Drennan,
2004). These types of value shifts towards individualist and materialistic values have
been associated with a variety of negative outcomes, suicide being one of them
(Arnett, 2002; Chan, Hung, & Yip, 2001; Eckersley & Dear, 2002; Tseng et al.,
2001). For example, research in China has reported that economic growth during the
past two decades has resulted in an increase in materialistic attitudes and a decrease in
the self-rated “happiness” and life satisfaction of the population (Brockmann, Delhey,
Welzel, & Yuan, 2008). Similarly, higher incomes in transitional areas of the world
such as Peru and the Russian Federation have been associated with a reduction in
wellbeing and dissatisfaction with perceived income and social mobility (Graham &
Pettinato, 2002). The authors of this study suggest that globalisation, and the
subsequent wish to adopt international or “global” conditions of living, have produced
unattainable standards for these populations.
The relationship between socio-economic development and subjective
wellbeing – or the “happiness” of a population – is a well-established area of research
within economics. One of the major premises of this is that absolute gains in income
only appear to matter up to a certain level of economic development, after which
happiness, or wellbeing, is relative and based on comparison with others in the
population (e.g. the “Easterlin hypothesis”) (Easterlin, 1974, 2001, 2005). This
suggests that the positive effects of globalisation may become less salient over time.
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This also has implications for the study of suicide, as a long tradition of
research has postulated that social and economic transition produces individualistic
value orientations, social fragmentation and anomie; all of which are thought to be
related to higher suicide in society (Agerbo et al., 2007; Eckersley & Dear, 2002;
Thorlindsson & Gunnar Bernburg, 2004). One explanation provided for this is that
economic advancement leads to greater concern for individual wellbeing, leading to
alienation from traditional forms of social support, and the erosion of relationships
and norms (Eztioni, 1993; Lane, 1994, cited in Veenhoven, 1999). Recent shifts away
from “traditional” values (e.g. obedience and respect for elders) towards “modern”
values (e.g. greater emphasis on individual-focused goals and personal autonomy) are
also suggested as explanations for the increase in suicidality in countries of Asia and
the Pacific (Hezel, 1989, 1984; Lam et al., 2004; Marsella et al., 2005; Tseng et al.,
2001), as well as being linked to the higher rates of youth suicide in developed
countries (Arnett, 2002; Eckersley & Dear, 2002). However, no empirical
investigation has been conducted into the influence of globalisation on value shifts
and suicide.

3.7 Chapter summary
The opening section of this chapter discussed the multiple theoretical perspectives of
globalisation. Although there is diversity between these different theoretical
orientations, a number of consistent themes emerged in this discussion. For one, most
researchers agree that globalisation is a multi-dimensional process that impacts
society in a variety of ways. It is also probable that globalisation has historical
antecedents and is related to earlier periods of industrialisation or modernisation, and
involves both measurable and immeasurable aspects at various levels in society.
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The chapter then discussed some of the changes and possible consequences
associated with the process. These include changes in the national economy, shifts in
the labour market, technology, migration, access to risk factors and suicide methods,
and changes in traditional value orientations. However, as was identified in the
discussion of public health models (section 3.5), there may be many other pathways
and levels, not yet been identified, through which globalisation influences suicide.
A limitation of the perspectives presented above is that they describe only
certain outcomes of the process, rather than recognising globalisation as an integrative
economic, social, technological and cultural process. These varied and fragmented
accounts can make understanding globalisation a complex task, and potentially hinder
research into the possible outcomes of the globalisation process. Further, arguments
about the relationship between globalisation and health are based on theoretical
speculation, as there is no empirical research in the area. As discussed in the
following chapter, a possible solution to this problem has been the development of a
globalisation index, which can provide an empirical and multi-dimensional
measurement of the process across time and between countries.
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4
Methodological development in globalisation
research: The globalisation index
4.1 Introduction
As discussed in Chapter 3, methodological approaches in globalisation research have
been stunted by conceptual definitional debates and disagreement as to the genesis of
this process (Kudrle, 2004). However, recognising the importance of empirical work
in this area, researchers have begun to conceptualise the frameworks, indicators and
methodologies through which globalisation can be measured (Held, McGrew,
Goldbatt, & Perraton, 2009). Given these developments, recent years have seen the
introduction of “globalisation indices”. Not only can these provide an integrative
measure of the process in a number of areas (e.g. economic, political, social and
cultural), but they also provide the ability to compare the progress of globalisation
over time and between countries. The globalisation indices presented in this chapter
also represent a way in which the relationships between globalisation, social factors
and suicide can begin to be explained.
This chapter presents a review of all known indicators that measure
globalisation as a multi-dimensional process (Andersen & Herbertsson, 2005; Dreher
et al., 2008; Foreign Policy & A. T. Kearney, 2001; Heshmati, 2006; Lockwood &
Redoano, 2005; Martens & Zywietz, 2006; Raab et al., 2008). The chapter first
presents definitions and variables, before reviewing the samples, time periods, and
methodologies through which the indices have been constructed. The final part of the
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chapter indicates some of the current applications of globalisation indices in empirical
research. More detailed information can be seen in Table 4.1.

4.2 Definitions
Most indices use sociological definitions that emphasise “international integration”
and the “intensification” of relationships (De Lombaerde & Iapadre, 2007; Lockwood,
2001). Another characteristic of these definitions is that they assume the multidimensionality of globalisation, demonstrated by the description of global “flows” of
politics, trade patterns, work specialization and culture (Martens & Zywietz, 2006).
This shows the emphasis on conceptualising and measuring globalisation as a multidimensional process.

4.3 Composition of the indices
The original “globalisation index” was developed by Foreign Policy and A. T.
Kearney (2001). This reports an annual globalisation rank for each country, and four
specific sub-components: economic globalisation (e.g. import and exports and
investment); personal contact (e.g. international travel, international telephone calls);
technology transfer (e.g. internet use); and political integration (membership of
international organisations, aid contributions). Indicators developed subsequent to this
have included other variables. For example, the KOF index (Dreher, 2006; Dreher et
al., 2008) expands the range of economic indicators reported and also includes a
cultural category that tracks the global expansion of multinational corporations such
as “McDonalds” and “IKEA”. The Modified Globalisation Index (MGI) attempts to
progress measurement in two completely new directions by including “organised
violence/military” and “environment” into the index (Martens & Zywietz, 2006). The
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most recent addition to the raft of globalisation indices, the “Global Index” (Raab et
al., 2008), further expands the measurement of cultural globalisation by measuring
“expenditure of research and development”, “political rights and freedom” and
“school enrolment”.

4.4 Countries and time covered
There is variety in the number of years and countries covered by globalisation indices,
with the earliest time period being from 1970 onward (Dreher et al., 2008; Raab et al.,
2008). One of the most comprehensive is the Centre for the Study of Globalisation
and Regionalisation (CSGR) index (Lockwood & Redoano, 2005), which measures
globalisation in 208 developed and developing countries from the period 1982
onwards. In comparison, the index produced by Andersen and Herbertsson (2003)
only reports on a limited number of high-income countries.

4.5 Methodology
Between indices, one particularly important source of difference is the weights
attached to variables. For example, while some determine the weights attached to the
sub-indices arbitrarily (e.g. Foreign Policy & A. T. Kearney, 2001), others use
“principal components analysis” to determine the specific weighting of the index
(Andersen & Herbertsson, 2005; Dreher et al., 2008; Heshmati, 2006; Lockwood &
Redoano, 2005; Raab et al., 2008). Indices that use arbitrary weighting systems
assume that some components are more important than others in the globalisation
process, rather than allowing the weights to be determined by the structure of the data
(De Lombaerde & Iapadre, 2007; Dreher et al., 2008). Indices such as the CSGR
(Lockwood & Redoano, 2005) also adjust for country-specific characteristics, based
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on the argument that patterns of globalisation are not directly comparable between
countries and are tied to the wider characteristics of the region.

4.6 Applications
The index developed by Dreher, Gaston and Marten (2008) has the widest application,
and is used to investigate the impact of globalisation on wellbeing (Tsai, 2007),
“willingness to help” (Koster, 2007; Koster, 2009), life satisfaction (Bjørnskov,
Dreher, & Fischer, 2008) and economic growth (Dreher, 2006). Another index that is
gaining popularity is the “GlobalIndex” (Raab et al., 2008), which has been used to
investigate life transitions and insecurity in Europe (Raab et al., 2008). The index
developed by Heshmati (2006) is implemented to measure the impact of globalisation
on poverty and inequality (in an earlier discussion paper) (Heshmati, 2004). A further
exploration of the specific applications of these indices in globalisation research will
be discussed in Chapter 5.

4.7 Critique and future applications
Globalisation indices have been subject to a number of criticisms. One comment is
that these approaches fail to explain the meaning of globalisation within countries,
and therefore only present a relatively “flat” picture of global flows and trends
(Martens & Zywietz, 2006). Others question whether the use of aggregate data can
accurately reflect the process, particularly cultural and social aspects which are more
likely to be latent in society and therefore unobservable (Kudrle, 2004). These have
also been subject to a variety of methodological criticisms, such as the failure of
indices to account for variation between countries (e.g. differences in size,
geographical landscape, and the economic and social status of the country), the
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questionable choice of weighting methods (economic variables tend to be more
heavily weighted in many indices) and differences in normalisation procedures (De
Lombaerde & Iapadre, 2007; Dreher et al., 2008; Lockwood, 2001). At a conceptual
level, researchers have also highlighted that many globalisation indices measure the
outcomes of globalisation concurrent with the “global” factor that predicts them (De
Lombaerde & Iapadre, 2007).
However, while these are valid concerns, it is undeniable that these indices
have widened the scope of globalisation research and present the possibility of
examining a wide range of factors associated with the process. As it currently stands,
however, most research has been confined to the investigation of where countries
“rank” compared with one another, or to an analysis of methodological improvements
(De Lombaerde & Iapadre, 2007). Consequently, as discussed in Chapter 5, the
application of these indices to the examination of the causes and consequences of
globalisation constitutes a valuable area of future research.
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Abbreviated terms:
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5
Systematic review of research on the relationship
between globalisation and “human outcomes”
5.1 Introduction
The indices discussed in the previous chapter provide a way to measure the globalisation
process. This chapter follows on from this by reviewing the application of these
globalisation indices in current health research. This review specifically targeted studies
that assessed the relationship between globalisation and suicide, as well as other human
outcomes such as general “wellbeing”, life satisfaction, happiness, mortality and
morbidity. As will be discussed, there are only a few studies on this topic, all of which
use different designs and methodologies. The specific objectives, criteria and methods of
this review are presented below.

5.2 Search question
The objectives of this search were to examine:
1.

the effect of globalisation on suicide rates (suicide per 100,00 in the country);

2.

the methodologies used to examine the relationship between globalisation and
suicide.
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5.3 Search criteria
5.3.1 Study type and outcome variables
While suicide was the primary outcome variable of interest, the broader term “human
outcome” (e.g. suicide, human wellbeing, life satisfaction, mortality, morbidity,
happiness, unemployment) was used to ensure that the search strategy was sensitive to all
relevant studies. Globalisation was defined using the definition presented in Chapter 3
(e.g. Dreher et al., 2008), which emphasises globalisation as a multi-dimensional
construct that involves economic, social and cultural exchange.

5.3.2 Inclusion and exclusion criteria
The inclusion criteria for studies in this review were: (1) the presence of an empirically
measurable and multi-dimensional concept of globalisation; (2) the application of this to
outcome variables such as suicide, human wellbeing, life satisfaction, mortality,
morbidity, happiness and unemployment; (3) analysis at the population-level; and
(4) availability in English.
Studies were excluded if they: (1) did not measure the outcome variables
specified above; (2) did not operationally define globalisation as a multi-dimensional
concept; (3) were in a language other than English; and (4) were not conducted within the
past 10 years.
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5.4 Search methodology
5.4.1 Sources used to gather data
Sources used for this systematic review included scholarly electronic databases such as
the Social Sciences Citation Index, Science Direct, Pub Med, ISI web of Knowledge,
Public Library of Science, and Proquest. A secondary source was the Social Science
Research Network (SSRN), a database containing abstracts of scholarly working papers
and forthcoming papers.

5.4.2 Method
The relevant search terms are indicated in Table 5.1. Studies that contained the relevant
search terms in either the title or abstract were examined in further detail. Only those that
complied with the inclusion criteria were retained.

Table 5.1: Search terms for systematic review
Subject search terms:

Methodological key terms:

•

Globalisation + suicide

•

Panel data

•

Globalisation + wellbeing

•

Cross-country analysis

•

Globalisation + life satisfaction

•

Longitudinal analysis

•

Globalisation + mortality

•

Longitudinal time + country

•

Globalisation + morbidity

•

Globalisation + happiness
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5.5 Description of selected studies
The search terms mentioned above produced over four thousand studies. After closer
inspection of title and/or abstracts, only nine met the criteria described in section 5.3.
Five of these were published in peer-reviewed journals, two came from the book
Measuring Globalisation (Dreher et al., 2008) and two were working papers. The
discussion below has highlighted the most important aspects of each of these studies to
describe the key distinguishing features in design, methodology and results. More
detailed information on the variables, data set and sample used in these globalisation
studies can be viewed in Table 5.2, while the design, statistical technique and results are
provided in Table 5.3. These are included at the end of this chapter, along with the
definitions for the abbreviations terms used in both tables.

5.5.1 Outcome variables
While none of the studies examined in the systematic review assessed suicide as an
outcome variable, five investigated outcomes related to human wellbeing. These all used
the KOF index to measure globalisation (Dreher et al., 2008). Outcome variables related
to human wellbeing included: “helping behaviours” (Koster, 2007; Koster, 2009); life
satisfaction (Bjørnskov et al., 2008); life expectancy (Bergh & Nilsson, 2009); and
human wellbeing (using the Human Development Index) (Tsai, 2007).
Koster’s (2007, 2009) studies examined the role of globalisation in changing
attitudes towards self-reported civic behaviours (i.e. willingness to help others) in
European countries. Also relying on a self-reported outcome, Bjørnskov et al. (2008)
used a number of individual and population-level indicators to predict life satisfaction in
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70 countries. In comparison to these self-report approaches, Bergh and Nilsson (2009)
assessed the effect of globalisation on an aggregate population-level indication of life
expectancy in 92 low-, low- to middle- and high-income countries. The last study (Tsai,
2007) examined the relationship between globalisation and human wellbeing in
112 countries, as measured by the Human Development Index.
While the four remaining studies did not directly investigate human wellbeing,
they have been included in this review because they measured the influence of
globalisation on other relevant areas such as employment, social welfare and trade
unions. For example, Raab and colleagues (2008) estimated the relationship between
globalisation and labour market transitions in the United Kingdom and Germany using
the GlobalIndex. Another study, by Heshmati (2004), sought to investigate the
relationship between income, poverty and globalisation using both the Kearney Index and
another measure of globalisation based on the results of a principal component analysis.
The outcome variables for this study included the Gini Index of income inequality, and
measures of poverty such as the proportion of the population below the poverty line, the
proportion living on less than one dollar a day/two dollars a day, and the income of the
poorest 20% of the population.
The last two relevant studies were drawn from the Dreher et al., (2008) book
Measuring Globalisation. The first sought to examine the relationship between
globalisation (using the KOF index), and taxes and welfare regimes in 17 OECD
countries. The second study sought to examine whether globalisation is related to a
reduction in union membership in OECD countries and also used the KOF index.
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5.5.2 Design, data sources and statistical technique
As indicated in Table 5.3, three studies used multi-level data sets. These incorporated
information from both the individual and country levels. Bjørnskov and colleagues
(2008) investigated life satisfaction at both an individual and societal level using a sample
of 70 countries. The data set used for this originated from World Values Survey, and other
country level databases such as the Freedom House index, CIA World Fact Book, and the
World Bank. They also used Drehers KOF index (Dreher et al., 2008).
Another multi-level study was Koster’s (2007) investigation of helping behaviour.
This modelled economic and social openness (the KOF index), and indicators of the
social structure such as reliance on others, national norms of giving and mean level of
trust in a country. The data sources used for this were the Eurobarometer and the
European Values Study. Koster’s (2009) later study also used the KOF index and the
European Values Study, as well as data from the International Monetary Fund.
The studies by Tsai (2007), Bergh and Nilsson (2009) and Dreher et al. (2008)
were conducted using cross-sectional panel data sets at the country level. These relied on
information from online databases such as the World Development Indicators, the World
Bank and the International Monetary Fund.
The studies reviewed in this chapter used a number of different panel regression
techniques. Tsai (2007) employed random-effects estimation in a study of 112 countries
during the three years 1980, 1990 and 2000. This technique modelled omitted time and
country effects as part of the error term of the regression equation.
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A number of studies used “Least-Squares Dummy Variable” (LSDV) fixedeffects regression. This includes the studies by Dreher and colleagues (2008), which also
employed “Generalized Method of Moments” (GMM) analysis (this models the potential
lagged effect of the dependent variable as an instrumental variable) to investigate changes
in union density and welfare regimes across time and country. Heshmati (2004) also used
fixed-effects regression to investigate the relationship between globalisation and human
development, while Bergh and Nilsson (2009) used this technique and the “PanelCorrected Standard Errors Procedure” to measure life expectancy (dependent variable).
Probit regression was employed to determine the probability of wellbeing in the
study by Bjønskov and colleagues (2008). This research tested robustness of results at
both a population-level and for sub-groups using an “Extreme Bounds Analysis”. Other
multi-level studies, such as Koster’s (2007) investigation of “helping behaviours”, used
“Hierarchical Linear Modelling”, while Raab et al. (2008) applied a piecewise constant
exponential model to estimate the effect of the GlobalIndex on employment transitions in
the United Kingdom and Germany. Koster’s later study (2009) used logistic multi-level
analysis to examine individual preferences of individual “helping behaviour” for helping
the elderly, the sick and disabled, or immigrants.

5.5.3 Results
A summary of the main results of all studies can be seen in Table 5.3. Findings regarding
the globalisation index are presented in bold text. Tsai (2007) found that the political and
total globalisation index had different effects on human wellbeing (as measured through
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the Human Development Index, or HDI) in developed and developing economies. In
developed economies, globalisation had a positive effect on HDI when measured along
with state revenue (p<0.05), but no effect when measured along with government social
expenditure. This relationship was less apparent in developing countries, as state revenue
and globalisation were significantly and positively related to the HDI when measured
independently, but were produced a non-significant effect on HDI when both were
included in the model. The overall conclusion was that globalisation had a more
favourable effect on human development in high-income countries.
Bjørnskov and colleagues (2008) found that life satisfaction was determined by
both individual and societal variables. At the societal level, variables significantly and
negatively related to life satisfaction included infant mortality, years of country
independence, post-communist background, and residence in the Middle East or North
Africa (i.e. geographical dummy variables). Aggregate variables that were positively
related to life satisfaction included the following: the proportion of Catholics or
Protestants in the population, economic openness (i.e. the KOF globalisation index) and
living in Latin America. This suggests that increasing globalisation was related to higher
life satisfaction. Bergh and Nilsson (2009) also reported the positive effects of
globalisation (as measured by the KOF index), finding that it was associated with life
expectancy in a panel data set of 92 countries. This particularly refers to the effect of
economic globalisation, which was robust to extensive sensitivity analysis.
Koster (2007) found that economic and social openness (i.e. the KOF index) were
positively related to “willingness to help migrants”, but not to helping the sick or the
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disabled. It is important to note that this study only investigated self-reported willingness
to help, rather than actual helping behaviours. A subsequent study by Koster (2009)
found that, in general, voluntary helping behaviours (e.g. individual responsibility) were
preferred over government regulation. This was particularly observable in open countries
(e.g. countries with higher levels of the globalisation index). Findings regarding
immigrants indicated a greater preference for voluntary helping behaviours, but no
significant result for compulsory solidarity. This suggests that there was little support for
the proposal of government welfare strategies for migrant groups.
Heshmati (2004) reports a significant relationship between globalisation (both the
total index and the sub-indices) and income inequality (as measured by the Gini index).
However, this was only apparent when measured independently of regional dummy
variables. The inclusion of these indicator variables reduced the significance of the
globalisation index, indicating the influence of existing regional characteristics on
inequality.
Raab and colleagues (2008) argue that the effect of globalisation on employment
transitions (e.g. from education to the workforce) is mediated by differences in country
contexts. A multi-level design was used to examine these employment circumstances in
Germany and the United Kingdom. Results for Germany indicated that globalisation was
negatively related to “job seeking” but positively related to youth unemployment. This
suggests that young job-seekers in Germany have experienced problems acquiring and
maintaining employment since 1985. Contrary to this, results in the United Kingdom
suggest that globalisation was related to higher employment among job-seekers who had
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recently left the education system. This was particularly true for females, which is
perhaps due to the higher likelihood of females being employed on a part-time or casual
basis. This study also found that globalisation increased the risk of unemployment. The
researchers concluded that, while the flexible labour market structure in the United
Kingdom fostered an individual’s first entry into employment, it also increased labour
market insecurities for those already employed. In comparison, the mediating effect of
high-level governmental employment protection in Germany benefited those already in
the job market, but put the young job seekers at greater risk of unemployment. These
findings highlight the importance of understanding the influence of contextual effects on
the globalisation process.
Dreher and colleagues (2008) found that the KOF index was significantly related
to government consumption when measured independently, but became non-significant
when control variables were included in estimation. Opposite to this, the inclusion of
control variables appeared to enhance the effect of the KOF index on labour taxes (i.e. the
p value changes from <0.1 to <0.05). Further analysis using the dynamic estimation
technique (i.e. with a lagged DV to account for shifts over time) found that the KOF
index dropped out of significance completely. The general conclusion from this is that
globalisation had not influenced tax rates and expenditure policies in OECD countries.
The second study by Dreher and colleagues (2008) found that globalisation was
associated with a reduction in unionism, which indicates that economic and social
globalisation has been important in the de-unionisation of OECD countries.
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5.6 Summary of reviewed studies
By and large, the studies in this review found that globalisation had a positive influence
on human wellbeing. These also suggested that the influence of globalisation is likely to
be complex and to reflect the social, economic or cultural contextual factors embedded
within the area of analysis.
However, the outcome variables examined in these studies tended to refer to
general circumstances of human wellbeing (e.g. “life expectancy”) (Bergh & Nilsson,
2009; Bjørnskov et al., 2008; Koster, 2007; Koster, 2009; Tsai, 2007). This means that,
for the majority, the dependent variables represented broad or aggregated measures,
rather than specific conditions of human health or mortality. This is problematic because
it fails to recognise that human health and wellbeing comprise a wide range of physical
and psychological conditions, each of which has a different set of determinants. For
example, globalisation may produce two completely different effects on two different
causes of mortality, which demonstrates the need for greater research into specific aspects
of human health, rather than general circumstances. Outcome variables also tended to
represent distal and subjective measures, such as the HDI (Tsai, 2007), self-reported
willingness to help (Koster, 2007, 2009) or self-reported life satisfaction (Bjørnskov et
al., 2008), rather than measuring changes in actual helping behaviours or satisfaction.
This is significant because these self-perceived changes may not accurately reflect actual
changes in behaviours or society.
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Another limitation of these studies is that they failed to separate out the effect of
different levels of the process, and thereby ignored the possibility that variations in
exposure to globalisation may produce diverse outcomes (e.g. the effect of low
globalisation may substantially differ from the effect of high globalisation). Most of these
studies also tended to have a relatively confined sample comprising countries in Europe
and the United States. Last and most importantly, none of the studies discussed
investigated suicide as an outcome variable. This is clearly an important gap in the
academic literature.
Regardless of this, these studies show a methodology for measuring the
relationship between globalisation and human outcomes, and provide scope for further,
more detailed analysis on other causes of health and mortality.
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satisfaction

gender, political orientation.

language, average level of trust. Control variables: Income group,

primary school, average climate in capital city, English as primary

enrolment in primary/secondary school, average IQ, gender ratio

expectancy, infant mortality, number of children per fertile women,

ethnic diversity, % major religious groups. Human development: life

(4) World Bank.

(3) CIA World Fact

Institutional: Quality of governance/legal system, lack of corruption,

index, number of chambers in parliament, number of years

components only)

(2) Freedom House;

97

individuals)
Survey;

Book;

Technological: Access to internet/mobile phones. Political: “Gastil”

(Economic

70 countries (90,000
(1) World Values

independent, right way political ideology, “Herfindal” index.

growth, public debt, KOF index, exports/imports, gov consumption.

KOF index

Fischer (2008)

DV= self reported life

IV= Economic: GDP per capita, Gini, unemployment, inflation, GDP

(4) World Bank;

low-income country, middle-income country, high-income country

(LE)

Yes. Uses the

income countries)

(3) FAO;

consumption, net income Gini Coefficient, urban population growth,

DV= Life expectancy

Bjørnskov, Dreher, &

income and 23 low-

Tables;

intake), dependency ratio, urban population, government

(5) Lutz et al., 2007.

income, 41 middle-

(2) Penn World

physicians (per 1000 persons), nutritional status (average calorie

index

(2009)

Sample
92 countries (28 high-

Data set used
(1) KOF index;

IV= KOF index, GDP per capita, years of education, number of

Independent variables (IV)

Measurement of
globalisation as a
multi-dimensional
phenomena
Yes. Uses KOF

Author(s) name(s)
and
dependent variable
(DV)
Bergh and Nilsson
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countries
(2) World Bank;
(3) Beck et al., (2001);
(4) OECD Statistics.

total labour, “Ghent” countries (i.e. high union density),
“Anglo Saxon” countries (i.e. usually have less union
membership and greater income inequality)

DV = change in union

density [the total union

membership (less self-

dependent workforce]

employed) weighted by the

KOF index

unemployment, inflation rate, industrial employment to

IV = KOF index, population density, left wing government,

Yes. Uses

17 OECD

Dreher et al., (2008)

(1) KOF index;

(5) capital

(4) consumption and

tax rates on labour,

(5) IMF.

relative to GDP, (3) effective

(3) Cusack (1998);

capita growth, cost of trade

(4) Beck et al. (1999);

countries

(2) World Bank;

government employment, government left wing, GDP per

KOF index
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Sample

17 OECD

Data set used

(1) KOF index;

IV = KOF index, age dependency ratio, unemployment,

Independent variables (IV)

Measurement
of
globalisation
as a multidimensional
phenomena
Yes. Uses

and (2) social spending

DV = (1) total gov. spending

Dreher et al., (2008)

Author(s) name(s)
and
dependent variable (DV)
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gov expend), religious denomination, gender, employment
status, relationship status, age, education level, size of town

components

only)

(2) the “willingness to help

immigrants” (from the

European Values Study)

National welfare spending (social spending as % of total

social

(4) IMF.

(3) The Euro- barometer;
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countries
(2) European Values Study;

EVS) which is comprised of: reliance on others, national

KOF index

(Economic and norms of giving, means level of trust. Control variables:

26 European

the sick and disabled” and,

DV = (1) “willingness to help

Koster (2007)

day.

population living below $2 a

below $1 a day, (3) % of the

of the population living

DV = (1) Gini index, (2) %

Inequality Database.

(2) World Income

60 countries

(1) KOF index;

variables

Kearney index

(2004)

(1) The Kearney index;

Sample

IV = “social structure” (from Eurobarometer survey and the

IV = Kearney index, weighted Kearney, regional indicator

Yes. Uses the

Heshmati,

Data set used

Yes. Uses the

Independent variables (IV)

Author(s) name(s)
and
dependent variable (DV)

Measurement
of
globalisation
as a multidimensional
phenomena
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and South
England) and
Germany (East
and West)

German Socio-economic
Panel (GSOEP) 1984-2001;
(3) British Household Panel
Survey (BHPS) (1991).

employment transition: (1)

from the education system to

the first job, and; (2) risk of

unemployment in youth.
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North, Middle
(2) Employment history=

United Kingdom

DV = Changes in

unemployment rate

GlobalIndex

(1) GlobalLife,

countries

(2) European Values Study.

(Scotland,

IV = GlobalIndex, age, gender, migrant status,

Yes. Uses the

26 European

Sample

(1) KOF index;

Data set used

GlobalIndex;

Raab et al,. (2008)

migrants

and disabled, and (3)

for the (1) elderly, (2) sick

governmental (compulsory)]

[individual (voluntary) and

level, resident town-size.

solidarity/helping-behaviours

spending). Individual control variables: Religious

KOF index
denomination, gender, relationship status, age, education

IV = the KOF index and welfare state (% of GDP on social

Independent variables (IV)

Measurement
of
globalisation
as a multidimensional
phenomena
Yes. Uses

DV = preferences for

Koster (2009)

Author(s) name(s)
and
dependent variable (DV)
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Indicators;
(3) IMF;
(4) World Bank.

growth rate). State power and social spending (as
% of total central gov finance, social spending
% of national spending). Control variables: Level

DV = quality of life

(measured through HDI).

regional indicator variables.

of development (GDP per capita), pop growth, and

(2) Human Development

Tsai (2007)
GDP deflator, unemployment rate, urban pop

(1) KOF index;

Data set used

KOF index

Independent variables (IV)

IV = societal instability (standard deviation of the

Measurement
of
globalisation
as a multidimensional
phenomena

Yes. Uses

Author(s) name(s)
and
dependent variable (DV)
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112 countries
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Abbreviated terms
EVS
European Values Study
GDP
Gross National Product
Gini
Gini Index
FAO
Food and Agriculture Organization of the United Nations
HDI
Human Development Index
IMF
International Monetary Fund
LE
Life expectancy
Pop
population
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Sources
Beck (1998): data taken from Beck, T., Demirguc-Kunt, A., & Levine, R. E. (1999). A new database on financial development and structure. World Bank Policy Research
Working Paper No. 2146.
Cusack (1998): data taken from Cusack, T.R. (1998). Data on public employment and wages for 21 OCED countries. Science Center Berlin, Mimeo.
Lutz et al., (2007): data taken from Lutz, W., Goujon, A., Samir, K. C., & Sanderson, W. (2007). Reconstruction of populations by age, sex and level of educational
attainment for 210 countries for 1970-2000 (pp. 193–235). Vienna: Yearbook of Population Research.

(1) Total and economic KOF sig (+) LE (p<0.001) (this is robust to
later sensitivity analysis)
(2) GDP sig (+) LE (however this result drops out of significance when

fixed-effect
regression

pooled time

series panel

communist, Middle East or North Africa.

(4) Aggregate life satisfaction Sig (–) years of independence, post-

parliament, and Latin America.

KOF, higher investment prices, % Catholic, % Protestant, bilateral

(3) Higher wellbeing (from aggregate life satisfaction) sig (+) Economic

ideology, confidence in parliament, trust, and income

denomination/service attendance), age, and unemployment,

Bounds Analysis

life satisfaction

variables (catholic/protestant/other Christian/Jewish/no

and Extreme

(1) Life satisfaction (individual level variables) sig (–) to religious

(2) Life satisfaction (individual level variables) sig (+) conservative

cross-sectional

(2008)

Probit regression

(5) Nutrition sig (+) to LE (p<0.001)

DV = self reported

Multi-level

Bjørnskov et al.,

(3) Political KOF (–) LE (p<0.10)

expectancy (LE)

(4) Physicians per capita sig (+) to LE (p<0.001)

other covariates are added)

DV = Life

1997–2003

1970–2005
standard errors and

Results

sectional,

(2009)

Statistical
technique
Results including control variables:

Time period

Panel-corrected

Cross-

Design

Author(s) name(s)
and
dependent variable
(DV)
Bergh and Nilsson
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Table 5.3: Design, time-period, statistical technique and results used in nine specific globalisation studies, listed alphabetically by author

social spending (p<0.05),

estimation

series panel

(3) Government employment sig (+) to total gov. consumption (p<0.01)
and taxes on consumption (p<0.01)
(4) GDP per capita growth sig (-) to total gov. consumption and gov.
social spending (p<0.001) 5) Cost of trade sig (+) to total gov.
consumption (p<0.001)

spending and 2)

social spending

relative to GDP, 3)

effective tax rates

on labour 4)

capital

consumption and 5)

(2) KOF sig (-) to consumption taxes (p<0.01)

DV= 1) total gov.

(2008)

1970–2000

unemployment sig (+) to gov. total consumption (p<0.001) and gov

Pooled crossdynamic GMM

Results

sectional time

Statistical
technique

(1) KOF sig (+) gov. consumption (p<0.001), labour taxes (p<0.05) 2)

Time period

OLS regression and

Design

Dreher et al.,

Author(s) name(s)
and
dependent variable
(DV)

(cont.)
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(4) Southeast Asia sig (+) (p<0.05) to Gini, Latin America sig (+) (p<0.001),
Sub-Saharan Africa sig (+) (p<0.001), East Europe sig (–) (p<0.001)

living below $2 a

day.

national income) when regional variables are included.
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poverty (% pop below $1 a day, % pop below $2 a day, share of 20% poorest in

variables continue to be significant. NS relationship to other measures of

used. Poverty (% pop below poverty line) Kearney sig (–) (p<0.01), regional

(6) There are several differences when different measures of inequality are

contact sig (–) (p<0.001), technology sig (+) (p<0.05)

regional dummy variables captures most of the variance apart from personal

(5) Model including all sub-indices and regional variables also shows that

included

(p<0.001)

(p<0.001), technology sig (–) (p<0.001), political engagement sig (–)

(2) Economic integration sig (–) (<0.001) to Gini , personal contact sig (–)

using the weighted Kearney index

(1) Kearney index sig (–) (p<0.001) to Gini. Was also sig (–) when measured

Results

% of the population

panel

population living

regression

Fixed-effects

Statistical
technique

(3) Kearney is not significant to Gini when regional dummy variables are

time series

(2) % of the

1995–1998

Time period

below $1 a day, (3)

sectional

cross-

Pooled

Design

DV = (1) Gini index,

Author(s) name(s)
and
dependent variable
(DV)
Heshmati (2005)
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(4) Effect on outcome variable with added effect of KOF. Willingness to
help sick and disabled has no relationship to Economic or Social KOF,
sig (+) social structure (higher reliance on other = more likely to help).
(5) Willingness to help immigrants (+) to Economic or Social KOF,
model improves when social structure variables are added (reliance on
other in the country mediates the relationship between KOF and helping
behaviours)

disabled” and (2)

the “willingness

to help

immigrants”

(from the

European Values

Study)
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education, sig (–) young and older age groups, sig (+) medium town.

help the sick and

religion, sig (+) women, sig (+) stable relationship, sig (–) less/ (+)

nested

“willingness to

Linear Modelling

analysis/Hierarchical (3) Effect on outcome variable (control model) willingness to help= sig (+)

multi-level

1995–1999

DV = (2)

Cross-

(2) Social KOF sig (+) to social structure variables.

Results

regression

Statistical technique

sectional

Time period

(1) Economic KOF no relationship to social structure variables.

Design

Multi-level

Author(s) name(s)
and
dependent
variable (DV)
Koster (2007)
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(p<0.10), sig (–) compulsory helping (p<0.05).
(4) Helping sick and disabled 1) economic KOF sig (–) compulsory
helping (p<0.05)
(5) Helping sick and disabled KOF social openness sig (+) not prepared to
help (p<0.01), sig (–) compulsory helping (p<0.01), sig (+) voluntary
helping (p<0.01).
(6) Helping immigrants economic KOF sig (–) not prepared to help
(p<0.10), sig (+) voluntary helping 2)

behaviours

[individual

(voluntary) and

governmental

(compulsory)] for

the (1) elderly, (2)

sick and disabled,

and (3) migrants

help (p<0.10), sig (+) compulsory helping (p<0.01).

(8) Helping immigrants KOF political openness sig (+) not prepared to

(p<0.05), sig (+) voluntary helping (p<0.01)
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(7) Helping immigrants KOF social openness sig (–) not prepared to help

(3) Helping elderly KOF political openness sig (–) not prepared to help

solidarity/helping-

(p<0.01)

nested

(2) Helping elderly KOF social openness sig (+) not prepared to help

analysis

for

(1) Helping elderly economic KOF sig (–) compulsory helping (p<0.05)

Results

Logistic multi-level

Statistical technique

(p<0.05), sig (–) compulsory helping (p<0.01), sig (+) voluntary helping

1995–1999

Time period

multi-level

sectional

Cross-

Design

DV = preferences

Author(s) name(s)
and
dependent
variable (DV)
Koster (2009)
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GlobalIndex (p<0.01).
(3) United Kingdom= job seeking sig (+) highest in 3 months following
leaving education (p<0.001), sig (+) GlobalIndex (p<0.001), sig (–)
unemployment.

system to the first

job; and (2) risk of

unemployment in

youth.

GlobalIndex (p<0.001)
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sig (+) migrant (p<0.001), sig (+) East German (p<0.001), sig (–)

the education

(4) United Kingdom= unemployment sig (+) female (p<0.001), sig (+)

(2) Germany= unemployment (-) longer time in workforce (p<0.001),

transition: (1) from

education (p<0.001), sig (+) female (p<0.001), sig (+) migrant, sig (+)

(1) Germany= job seeking sig (+) highest in 3 months following leaving

Results

sig (–) GlobalIndex (p<0.001)

exponential model

Piece-wise constant

Statistical technique

employment

1984–2001

Time period

East German (effects become NS after overall unemployment rate added),

Multi-level

Longitudinal

Design

DV = Changes in

Author(s) name(s)
and
dependent variable
(DV)
Raab et al., (2008)
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over three

waves

life (measured

through HDI).

Abbreviated terms:
GDP
Gross Domestic Product
Gov
government
GLS
Generalised Least Squares
GMM Generalised Method of Moments
LE
Life Expectancy
OLS
Ordinary Least Squares
Sig
significant result
NS
non-significant result
(+)
positive relationship
(–)
negative relationship

comparison

country

Cross-

Design

DV = quality of

Tsai (2007)

(DV)

Author(s) name(s)
and
dependent variable

(cont.)

1980, 1990, 2000

Time period

estimation modelling

GLS random-effect

Statistical technique

revenue spending

(6) Overall KOF Index (–) to the disruption of inflation and (+) state

(5) Overall KOF index sig (+) to HDI

(4) Social KOF NS (–) relationship to HDI

(3) Political KOF sig (+) to HDI

(2) Economic KOF NS and weak (+) to HDI

(1) HDI (+) economic growth, (–) pop growth.

Results
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Table 5.3: Design, time-period, statistical technique and results used in nine specific globalisation studies, listed alphabetically by author

6
Aims and conceptualisation
6.1 Introduction
The purpose of this chapter is to provide the overall rationale and theoretical
orientation of this project. As is discussed below, the motivation for this study has
been derived from an identified gap in research on the relationship between
globalisation and suicide. This chapter will also provide an overview of the aims,
hypotheses and anticipated outcomes of the project, and therefore forms the
foundation from which the association between globalisation and suicide can be
understood, both theoretically and empirically.

6.2 Problem overview and rationale
One of the most important observations from previous chapters is that globalisation is
a force capable of having a dramatic influence on the wellbeing of human
populations. As explained in health models of globalisation (section 3.5 in Chapter 3),
this relationship is likely to be complex and manifested through multiple direct and
indirect pathways (Huynen et al., 2005; Labonte & Schrecker, 2006, 2007; Woodward
et al., 2001). However, while this past work provides a good conceptual explanation
of the possible linkages between globalisation and its outcomes, thus far these models
only discuss population health in general, and consequently fail to draw distinctions
between different types of illness and mortality. This research is also yet to recognise
that the association between globalisation and changing patterns of human morbidity
and mortality is likely to be influenced by different causal agents, including both
those identified in the past and those yet to be discovered. Consequently, although this
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past work can provide a basic framework through which the possible implications of
globalisation on human wellbeing can be discussed, the conceptual pathways in these
models need to be altered to take account of different ecological determinants and
causes of death and illness.
Within suicidology, several aspects of the globalisation process (such as
international trade, social mobility, technology and communication) have already
been noted as having either a direct or indirect influence on suicide (Arnett, 2002;
Bhavsar & Bhugra, 2008; Chenhall & Senior, 2009; Gilchrist et al., 2007; Gunnell et
al., 2009; Kelly, 2003; Lam et al., 2004). However, as it stands, no research has
attempted to validate these claims by measuring the relationship between suicide and
a multi-dimensional globalisation index. Past studies also tend to focus on the impact
of the possible outcomes of globalisation, rather than aspects involved in the process
itself. These also are based on limited understandings of globalisation, which fail to
recognise it as an integrative process of economic, social and cultural change.
Given the complete lack of empirical research and the growing discussion of
the effects of globalisation on wellbeing, researching the possible role of this process
on suicidal behaviour seems timely and fully justified. Not only will this improve
understanding of the potential risk or protective influence that globalisation may pose
to human wellbeing, but future research in these directions will aid in progressing
conceptual understandings of the consequences of globalisation as a whole.

6.3 Theoretical framework
This thesis is most strongly related to the sociological tradition of suicide research. As
discussed in Chapter 2, the sociological approach, as influenced by Durkheim’s
theory of suicide (1897/1950), has been more widely concerned with investigating the
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influence of societal factors on suicide, as expressed through societal transition,
group-level integration, and changes in values and norms (Graeff & Mehlkop, 2007;
Mäkinen, 1997; Stack, 2000b; Thorlindsson & Gunnar Bernburg, 2004). This
perspective also recognises that societies have different cultural traditions determining
their rate of suicide (i.e. “each social group has a collective inclination for the act,
quite its own”) (Durkheim, 1897/1950, p. 299, emphasis added).
Although not an underpinning theoretical orientation, this thesis also has some
bearing on public health approaches to suicide prevention (Knox et al., 2004; Potter et
al., 1985; Rosenman, 1998) as the theoretical and empirical methods of investigation
used in this thesis may aid understanding of how globalisation may pose a “risk” or
“protective” factor for population-level suicide mortality. Combining these
approaches will not only facilitate an exploration of how globalisation may have
influenced suicide and its ecological risk/protective factors, but may also provide
directions for suicide intervention and prevention at both the national and
international levels.

6.4 Aims and hypotheses
The overall goal of this thesis is to investigate the impact of globalisation on one of
the most devastating of human outcomes: suicide. In order for this to be achieved, a
number of specific aims need to be addressed. These are to:

•

construct an empirical measure of globalisation that will enable quantification of
changes in levels of globalisation between countries and points over time;

•

confirm, by replication, the findings of previous studies that have identified the
ecological risk and protective factors for suicide mortality;
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•

establish whether there is a direct and independent effect of the globalisation
index on suicide;

•

determine whether the effect of the globalisation index varies at different levels of
globalisation; and

•

establish possible cultural or geographical influences on suicide.
In addressing the first aim, this thesis will provide an empirical measure of

globalisation applicable to countries that regularly provide suicide data to the World
Health Organization. The development of a new index is necessary for two reasons.
First, none of the indices created in the past has been conceived specifically in order
to understand possible ecological determinants of suicide; and second, past indices
have been criticised on conceptual grounds, as they attempt to measure both the
“outcomes” of globalisation concurrent with the “processes” that cause them (as
discussed in the introduction to this thesis and in Chapter 4) (De Lombaerde &
Iapadre, 2007). For this reason, the index developed here will remove some of the
variables seen to be an outcome of globalisation (e.g. the number of “IKEAs” and
“McDonalds” in a country). More information on the conceptual and methodological
approach to the development of this index is provided in Chapter 7 and 8.
The second aim of this project is to establish the ecological risk and protective
factors for suicide in a diverse sample of countries, using the variables discussed in
Chapter 2 as a basis. Considering that these variables have previously been identified
as important determinants of suicide, it is hypothesised that:
1. Ecological risk and protective factors will show independent effects on
suicide mortality after controlling for variation due to time and country.
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The third aim of this thesis is to evaluate whether globalisation has an effect
on suicide mortality in a large sample of countries. This analysis will control for the
influence of other ecological risk or protective factors on suicide. The literature
discussed in Chapter 3 already suggests the possible influence of globalisation on
suicide in many areas of the world. Based on this, it is hypothesised that:
2. Globalisation will have an independent effect on national suicide mortality
rates after controlling for other ecological predictors and variation due to
time and country.
Recognising that the relationship between globalisation and suicide is likely to
vary at different levels of the process (i.e. globalisation may have a non-linear effect
on suicide), the fourth aim seeks to investigate whether distinct levels of globalisation
have a quantifiably different outcome on suicide. Specifically, this will assess whether
the relationship between globalisation and suicide mortality is different at medium,
high and very high levels of globalisation compared with low levels. The hypothesis
associated with this is:
3. Different levels of the globalisation index will have distinct effects on
suicide mortality rates after controlling for other ecological predictors and
variation due to time and country.
The last aim is to establish whether there is an unmeasured geo-cultural effect
on suicide that persists after all other ecological predictors included in the study have
been taken into account. Based on this, it is hypothesised that:
4. Geo-cultural regions will have dissimilar effects on suicide after controlling
for the effect of globalisation, other ecological predictors and variation due to
time and country.
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6.5 The contribution of current project
There is substantial literature documenting the association between national-level
predictors of suicide over time and between countries. However, few researchers have
expanded the scope of study to include the possible implications of global processes
on suicide. Therefore, this study is the first to investigate whether globalisation has
influenced trends of suicide mortality.
The development of a globalisation index will also add support to the idea that
there is an underlying “globalisation” construct that can be tracked over time and by
country. However, unlike earlier indices, the measure developed for this study has
been created specifically to investigate the impact of the globalisation process on
suicide. As discussed in Chapter 8, the index is also based on a different conceptual
understanding from those that previously have been formulated.
Finally, from the perspective of suicide prevention, better understanding the
international and national contextual factors that influence suicide is important for the
future design of prevention strategies. As globalisation continues to change the
structure and functioning of society, it is likely to have implications for human
wellbeing. By identifying common risk and protective factors from a global
perspective, this study holds the potential to widen the current scope of populationbased suicide prevention initiatives from a national to a global level.

6.6 Chapter summary
This chapter has provided the rationale, aims and hypotheses for the study. One of the
hypotheses of this project is that the process of globalisation will have an effect on
suicide mortality, independent of any outcomes or existing ecological influences.
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Other hypotheses are that different levels of globalisation and geo-cultural regions
will have dissimilar effects on suicide mortality. The approach and methodology
through which these hypotheses will be examined are discussed in the next chapter.
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7
Study design and approach
7.1 Introduction
This chapter presents the overall conceptual and statistical approach taken in this
thesis, and aims to describe the methodology through which the relationship between
globalisation and suicide is measured. This includes a brief overview (more detail is
provided in the next two chapters) of the sample used in the study, variables used to
measure the relationship between globalisation and suicide, and data sources from
which these data were gathered. This chapter will also introduce the analytical
approach, statistical models and software used in this study.

7.2 Design and approach
This project could broadly be described as an observational ecological study. It has
used an unbalanced country-level panel (i.e. time-series cross-sectional data) to
estimate the relationship between globalisation, ecological risk and protective factors,
and suicide over time and between countries. While the format of this data set allowed
investigation of the relationship between key variables over a longitudinal time frame,
it required the use of specific statistical tools able to control for effects due to
individual variation (e.g. country differences) and time (Dreher, 2006; Lockwood,
2001).

7.2.1 Study sample
The countries included in the empirical analysis are those with data available for all
predictors over the time period 1980–2006 (n=35). This sample was drawn from a
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possible 73 countries for which the globalisation index was created (see Appendix 1).
The relevant variables can be seen in Table 9.1 (Chapter 9).

7.2.2 Data sources
The majority of the data used in this project were obtained from international
databases such as the World Health Organization Statistical Information System
(WHOSIS) (WHOc), the United Nations Data Retrieval System (UN Data) (United
Nations Statistical Division, 2009a), the World Development Indicators (WDI) (World
Bank, 2009), the United Nations Educational Scientific and Cultural Organization
Institute for Statistics (UNESCO) (2009), and the International Labour Organization
(ILO) (2009). These databases are all available online and provide a wide range of
information at the population-level.

7.3 Variables
7.3.1 Outcome variable
Country-level rates of suicide (e.g. number of suicide death per 100,000) for males
and females were calculated using detailed mortality data files available from
WHOSIS (WHOc). Population data provided by WHOSIS and the United Nations
Data Service (UN Data) (UNSD, 2009a) were used to calculate crude suicide rates for
males and females. Rates were then age-standardised using the WHO world
population estimates (Ahmad et al., 2001). More information on the process of data
selection, extraction and management is provided in Chapter 9.

7.3.2 Predictor variables
The ecological risk and protective variables used in this study were selected based on
the results of the literature review discussed in Chapter 2, which presented evidence
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on 16 commonly used predictors in suicide research. Unfortunately, not all of these
could be included in this study due to either a complete absence of data, or limited
availability for a large number of countries and over time. This meant that the analysis
was not able to control for the possible effects of mental illness or alcohol use within
or between populations.
The final predictors included: fertility rates, divorce (as a proportion of the
total population), tertiary education spending (as a proportion of GDP), the
international migrant population (as a proportion of the total population), rural
population (as a proportion of the total population), female labour force participation
(the proportion of female employees in the total employed workforce), religious book
production (number of titles published to the population), per capita health
expenditure, unemployment (as a proportion of unemployed persons in the total
workforce), agricultural workers (as a proportion of employees in agriculture to the
total employed workforce), income per capita and the proportion of the population
over 65 years.
Although not reviewed in Chapter two, the variable representing agricultural
workers was included to investigate whether trends in employment and job
specialisation are related to male and female suicide rates. Considering the shifts that
globalisation has brought to the labour market, the addition of this variable to
empirical analysis may be particularly important.. As mentioned in Chapter 1, most
Western countries have a higher rate of suicide in the elderly, the proportion of the
population over 65 years has been included to control for these possible age-related
effects.
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Although GDP is included in the globalisation index, per capita GDP was also
included as a “predictor” of suicide due to its use as an approximate measure of the
living standards in a country. The key difference between these two variables is that
GDP measures the total income of a country, while per capita GDP provides an
average account of the income of inhabitants of the country.
Further information about the processes of variable extraction, calculation and
data management are outlined in Chapter 9.
Globalisation was measured via a total “globalisation index”, which comprises
three sub-indices (economic globalisation; social movement and contact; and social
development). This index sought to investigate the processes of globalisation, rather
than its outcomes, and therefore used a different conceptual approach and variables
than other globalisation indices (Brahmbhatt, 1998; De Lombaerde & Iapadre, 2007;
Kudrle, 2004; Scholte, 2002). Proxy variables in this index included the following:
tourism; international telecommunication; mobile phone use; internet use; the
production of goods for technology and communication; remittances (i.e. migrant
income sent from a host country to the country of origin); cross-border flows of
finance and trade; international economic assistance (official developmental
assistance provided by national governments and international governance bodies,
calculated as a percentage of central government expenditure); and the number of
computers, cars and telephone lines. More information about the process used to
develop this index is provided in the following chapter.

7.3.3 Contextual and grouping variables
Countries were divided into categories based on their geographical locality and
cultural background. More information on these categories is provided in Chapter 9.
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7.3.4 Missing data
Linear interpolation was used in all variables that had missing datum (e.g. all those
excepting population over 65 years and GDP per capita). Missing values at t =t are
imputed by the average value at t=t−1 and t=t +1, assuming a linear development of
the variables with missing data (Twisk & de Vente, 2002).

7.4 Analytic approach
Panel data sets (or time-series cross-sectional data) are used throughout economics,
health research and sociology to estimate the relationship between outcomes and
predictors over time (Halaby, 2004). It is well documented that these are often limited
by problems relating to data quality such as missing data, auto-correlation and
misclassification (Baltagi, 2007; Hsiao, 2007). Despite these problems, these data can
provide a valuable source of information across countries and over time (Hsiao,
2007).
A Least-Square Dummy Variable (LSDV) fixed-effect model was used to
control for country-specific effects on suicide rates. Fixed-effects models have been
used in previous panel data investigations of suicide (Andrés, 2005; Brainerd, 2001;
Chen, Choi, & Sawada, 2009; Neumayer, 2003a, 2003b; Noh, 2009), and were also
used in several of the studies reviewed in Chapter 5. Essentially, this technique
creates a dummy variable for each country, which controls for country effects by
treating them as fixed parameters to be estimated. This model is therefore able to
account for unobserved heterogeneity associated “within” each country cluster. Fixedeffects models also allow unobserved individual effects to be correlated with
predictors (Greene, 2003).
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Variations in predictors and the outcome variable over time were transformed
into a deviation from the mean in that country unit. Therefore, the “within” group
estimator (i.e. the fixed effects model) explains the variation about the mean of the
dependent variable in terms of the variation in the means of the explanatory variables
relating to any given country (Wooldridge, 2003).2 Five-year dummy variables were
included to control aggregate time effects that may have affected suicide rates in any
period, but were not captured by other individual explanatory variables (Noh, 2009).
These models were estimated using robust standard errors, which are relatively
resistant to heteroskedasticity (Gutierrez & Drukker, 2007; Wooldridge, 2006;
Williams, 2000). A disadvantage of the fixed-effects approach is that it is inefficient
when using a large number of subjects (e.g. countries), as it increases the number of
parameters to be estimated.
This model was tested against a Generalised Least Squares (GLS) “randomeffects” model, which controls for variation due to time and across countries by
producing a weighted average of the fixed-effects and between estimators (i.e. the
between estimator tests differences over time, as opposed to within countries).
Because variation is included within a random error term (rather than a series of
dummy variables for each fixed country cluster), these random-effects models are
often more efficient than fixed-effects models. Random-effects models are also more
appropriate if the cross-sectional units can be assumed to have been drawn from a
larger population (Greene, 2003). However, if the individual effects are correlated
with predictors, estimates produced from this model are inconsistent.

2

Therefore, the R-squared of the fixed-effects estimation using time-demeaned suicide rates of
country i at time t, is interpreted as the proportion of time variation in the suicide data, SRti, that is
explained by the time variation in the explanatory variables, as discussed in Noh (2009).
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The decision about which of these two models was more appropriate was
made using the “xtoverid” program, which produces the equivalent of the Hausman
test for fixed- and random-effects models (Schaffer & Stillman, 2006). The Hausman
test assesses the orthogonality of the random-effects model. A significant result for
this test indicates that the coefficients in the random-effects model are different from
those produced in the fixed-effects models, which suggests that the latter model is
preferable.
The regional analysis was conducted using a population-level model as the
cluster-specific approaches (e.g. the fixed-effects model) automatically drop countrystable characteristics. This population analysis does not explicitly produce individual
country effects, instead producing coefficients that represent the average effect across
the total sample of countries (Twisk, 2004). This means that the model estimated the
marginal expectation of the outcome variables as a function of the covariates
(compared with subject-specific approaches, which model the probability distribution
of the dependent variable as a function of the covariates and a parameter specific to
each cluster) (Zorn, 2001).
Multicollinearity was assessed by examining the Variance Inflation Factors
(O’Brien, 2007).

7.5 Specification of analytic procedure
The outcome variables were age-standardised rates of suicide (for males and females)
within a country over the period 1980–2006. Log transformation (which returns the
natural logarithm of ln(x)) was applied to suicide rates to reduce possible
heterogeneity in the error term. The predictor variables were as follows: divorce (the
proportion of divorces in the total population); fertility (the number of births per
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woman in the country); per capita health expenditure; expenditure on tertiary
education (as a proportion of GDP); agricultural employment (the proportion of
employees in agriculture to the total employed workforce); rural population (the
proportion of the rural population to the total population); international migrants (the
proportion of overseas migrants to the total population); female labour force
participation (the proportion of female employees to the total employed workforce);
unemployment (proportion of unemployed persons to the total workforce); and
religious book production (the number of titles published to the total population). The
proportion of the population over 65 years and GDP per capita were also included in
the model. Five-year indicator variables (e.g. 1980–84, 1985–89, 1990–94, 1995–99,
2000–04, 2005–06) allowed each time period to have its own intercept, which thereby
accounts for aggregate time effects such as secular changes in suicide rates
(Neumayer, 2003). The last time period (2005–06) only accounted for two years, and
represented the reference group.
The total rank scores of the index for each country and year were included in
the analysis. Following this, the index was transformed into a dichotomous variable
(after ranking countries in ascending order) to examine the effect of medium (levels
27 to 49), high (levels 50 to 61) and very high (levels 62 and over) levels of
globalisation compared with low (levels 0 to 26) levels of the process. The basic
fixed-effect estimation models for these relationships are:
(1)

log(SR ti) = ß0 + ß1X ti + ß2G ti + ß3ct + ß4timei + µ ti

where SRti is the suicide rate for each country and year (calculated for males and
females); Xti represents the vector of explanatory/predictor variables; Gti is the
globalisation index for each country and year; ct is the country-specific effect; timei
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represents the five-year time effects; and µti is the residual term. ß0, ß1, ß2, ß3 and ß4 are
the coefficients to be estimated. The model regresses mean differenced values of the
predictor variables on suicide rates [e.g. (mean of ß1G ti – mean of Gi) on to (mean of
SR ti – mean of SRi)]. This “within” estimator therefore looks at how changes in the
explanatory variables cause the outcome variable to vary around a mean within the
unit.
The potential effect of different levels of globalisation can be seen in
equation (2). The terms in this model are the same as in equation (1), except for the
term (i.e. Glevel ti), which signifies discrete levels of the globalisation index.
(2)

log(SR ti) = ß0 + ß1X ti + ß2G level ti + ß3ct + ß4timei + µ ti

After testing the relationships between these factors, indicator variables
representing the eight world geo-cultural regions (South America, East-Central
Europe, the Baltic States, Western Europe, Southern Europe, Scandinavia, Asia, and
Anglo-Saxon countries such as the United Kingdom, United States, Australia, Canada
and New Zealand) are included to provide an indication of geo-cultural influences on
suicide rates. This was estimated using a population-level model and so did not model
country-specific effects (instead modelling the effect over the entire sample). This can
be seen in equation (3). Regions are included as indicator variables, where the region
of interest is coded as 1 and all other regions are coded as 0.
(3)

log(SR ti) = ß0 + ß1X ti + ß2G ti + ß3A ti+ ß4timei + µ ti

where SRti is the suicide rate for each country and year (calculated for males and
females); Xti represents the vector of explanatory/predictor variables; Gti is the
globalisation index for each country and year; Ati are the region-specific effects; timei
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represents the five-year time effects; and µti is the residual term. ß0, ß1, ß2, ß3 and ß4 are
the coefficients to be estimated.

7.6 Software used
The software used for this project was STATA 10. The fixed- and random-effect
analysis was undertaken using XTREG, fe and XTREG, re. The population model
was calculated using XTREG, pa.

7.7 Chapter summary
This chapter has described the statistical approaches that will be used to investigate
the aims and hypotheses (presented in the previous chapter) of this thesis. It also
briefly presented the variables that will be used to estimate the relationship between
globalisation and suicide, and described how globalisation will be measured. These
procedures will be discussed in greater depth in the next chapter.
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8
Developing the globalisation index
8.1 Introduction
The purpose of this chapter is to explain the approach and methodology used to
develop the globalisation index. The guiding conceptual approach underpinning the
choice of variables used in the index is described first, followed by a presentation of
the variables and specific methodological techniques that were implemented in the
development of this index.

8.2 Conceptual approach
The index developed for this thesis explicitly sought to assess “processes” of
globalisation that were either: (1) external to the country and influenced the
experience of globalisation within that context (e.g. Foreign Direct Investment); or
(2) internal to the country and facilitated the intensity, velocity and extensiveness of
globalisation (e.g. the number of internet users or computers). This explicitly tried to
exclude possible outcomes of globalisation. For example, the presence of international
businesses (e.g. “IKEA”) is the result of multi-national corporation investment and
marketing within a country, and is therefore an outcome rather a process of
globalisation. Further, due to conceptual difficulties in ascertaining variables used to
measure “cultural globalisation”, and the fact that reliable indicators were often not
available for a large number of countries over time, the “cultural” aspect of the
globalisation process was not included in this index.
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8.3 Variables chosen to be included in the globalisation index
The choice of variables used in the index was driven by a conceptual model
developed by Held, McGrew, Goldblatt, and Perraton (2009) and past globalisation
indices (e.g. Andersen & Herbertsson, 2005; Dreher et al., 2008; Foreign Policy & A.
T. Kearney, 2001; Heshmati, 2006; Lockwood & Redoano, 2005; Martens & Zywietz,
2006; Raab et al., 2008). Variable selection was also based on relevance to the
conceptual approach described above and the quality and coverage of the data.

8.4 The globalisation index: Process of development
8.4.1 Data sources
Variables were sought from online databases such as the World Bank online database,
the World Development Indicators (World Bank, 2009) and the United Nations Data
Retrieval System (United Nations Statistics Division, 2009a). Several other sources
(e.g. International Monetary Fund, Organisation for Economic Cooperation and
Development, United Nations Educational, Scientific and Cultural Organization
Institute for Statistics) contained the same or similar variables, in which case variables
were chosen based on the length of time and number of countries available in the
series. The final list of variables chosen for inclusion in the globalisation index can be
seen in Table 8.1 and the definitions and sources for these variables can be seen in
Appendix 2.

8.4.2 Sample
The index aimed to include the largest possible sample of countries. However,
due to missing or incomplete data, only 73 countries were able to be selected (see
Appendix 1).
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8.4.3 Data management
Relevant data were entered into Microsoft Excel by country and for the year 1980
onwards. After organising data files by variable, country and year available, a central
database was developed and transferred into STATA version 10.

8.4.4 Missing data
Following the practice of previous globalisation studies (Lockwood & Readano,
2005), linear interpolation was used to account for missing data. As explained in
Chapter 7, this process allows values of a variable to be estimated as an average of
values in the preceding and subsequent years (Twisk & de Vente, 2002).
It is also necessary to acknowledge that several of the countries in this sample
changed their political boundaries over the time period 1980–2006. This meant that
there was some missing time series for some of the countries included in the
calculation of the globalisation index. Countries that had more than two-thirds of the
data series missing were excluded.

8.4.5 The construction of the globalisation index

Panel normalisation
Panel normalisation was used to normalise data for each year included in the index
(Dreher et al., 2008; Lockwood & Redoano, 2005; Zuur et al., 2007). This technique
works by rescaling data between two specific and arbitrarily chosen data points
(e.g. 1 and 10), which allows the means and variances of values between countries
and years to be directly comparable with one another, and transforms scores to the
same scale of measurement. The limitation of this approach is that it needs to be re-
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calculated with the addition of every year added to the index. However, considering
that the process of globalisation is likely to vary between countries and over time,
annual normalisation is considered preferable to normalisation over the entire 26-year
period (Lockwood, 2001).

Data reduction: Principal components analysis
Initial statistical analysis revealed a high correlation between variables, thus providing
the rationale for the principal component (PC) method of data reduction. Based on
this analysis, three sub-indices of the globalisation process were found. These were
“economic globalisation”, “social movement and contact” and “social development”.
These are defined as follows:

•

Economic globalisation refers to a country’s integration into the world market
economy as measured through cross-border flows of goods and finances.

•

Social movement and contact provides an indication of the expanding scale of
human interactions and information flows, as seen in movement of people
between countries, and new ways of technology to communicate and to
exchange information.

•

Social development demonstrates processes occurring within countries that
display active engagement in globalisation, such as computer ownership,
expenditure on information and technology, and telephone mainlines in the
country.

130

Table 8.1: Variables used in the globalisation index and their weights
Sub-index
Economic
globalisation

Social
movement
and contact

Social
development

Variable
GDP, constant prices (USD)
Total imports, millions (USD)
Total exports, millions (USD)
Net direct investment, balance of payments (USD)
Net portfolio investment, balance of payments
(USD)
Foreign direct investment, net inflows (USD)
High-technology exports (USD)
Imports of services, Balance of payments (USD)
Exports of services, Balance of payments (USD)
International aviation, number of passenger flown
(thousands)
Daily newspapers: Total average circulation (per
1,000 people)
Internet users (per 100 people)
Fixed-line and mobile phone subscribers (per 100
people)
International tourism, expenditures (USD)
International voice traffic (out and in, minutes)
Workers’ remittances and compensation of
employees (USD)
Mobile phone subscribers (per 100 people)
Passenger cars (per 1,000 people)
Personal computers (per 100 people)
Research and development expenditure (% of
GDP)
Information and Communication Technology
expenditure (USD)
Telephone mainlines (per 100 people)
Official development assistance (ODA) and
official aid.

Weights
0.4680
0.4572
0.3907
0.1803
0.0331
0.4211
0.4564
0.1518
0.1479
0.3499
0.3256
0.3458
0.3556
0.3480
0.3397
0.3529
0.3458
0.5027
0.5024
0.2149
0.4608
0.4862
0.0853

Weighting of variables
Following the recommendations of other globalisation researchers, statistically
optimal weights were used in the construction of this index. Weights were established
by conducting a Principal Components (PC) analysis on the separate indicators
identified above. These were determined in a way that maximises the variation of the
resulting principal component, so that the indices capture the variation as fully as possible

(Dreher et al., 2008). As can be seen in Table 8.1, variables such as ‘official aid’ and
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‘net portfolio investment’ had a much smaller loading (i.e. based on the eigenvector
score on the first component of the principle components analysis) than many other
variables, which means that it had a lower weighting in the index.
Construction of the indices
The total globalisation indicator represents the summed average of all weighted subindices (including all the variables seen in Table 8.1). All countries (n=73) were
assigned a rank for the overall globalisation indicator based on their place in the
sample group by year.

8.5 Assumptions and limitations of the index
Limitations in the index developed for this project include the fact that it only
measures social and economic components of the process (social movement and
contact, economic globalisation and social development), and does not cover cultural
aspects of globalisation. The primary reason for this is the absence of data able to
quantitatively measure culture change. Further, the sample of countries to be included
in the index was restricted to those able to provide data in a consistent and reliable
way.
This globalisation index is also plagued by similar conceptual issues as
previously developed indices, such as the inability to distinguish globalisation from
related constructs such as internationalisation, social development, regionalisation or
Westernisation (Dreher et al., 2008; Martens & Zyweitz, 2005). Further, it is affected
by limitations in data availability, prompting the need for linear interpolation to
account for missing values.

132

8.6 Chapter summary
This chapter has discussed the various steps necessary in order to develop the
globalisation index. This has involved establishing an overall conceptual approach to
what should (and should not) be measured in the globalisation index. The chapter then
presented the specific variables, data sources and methodological procedures in the
index. Further description of the methodological approaches taken with other
variables used in this thesis will be described in the next chapter.
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9
Data selection, management and definition
9.1 Introduction
This chapter includes a description of the sample used in empirical analysis, as well as
an explanation of the process through which suicide data and predictor variables were
selected. The last part of this chapter acknowledges some of the limitations in the use
of population-level data, and particularly focuses on issues affecting the reliability and
validity of suicide data.

9.2 Sample
Although the globalisation index was available for a total of 73 countries, limitations
in data availability for the 12 other predictors (see below for a discussion of these)
used in this study meant that only a sub-sample (e.g. 35 countries) was able to be
included in the final analysis. The countries selected are shown in Table 9.2.

9.3 Selection of variables and data acquisition
9.3.1 Suicide data
Country-level suicide data from 1980–2006 were obtained from the World Health
Organization Statistical Information System (WHOSIS) (World Health Organization,
2009c). Two separate versions of the International Classification of Disease (ICD)
(Revision 9 and 10) were downloaded. Gender-specific suicide data (codes X60-X84
in the ICD-10 and E950-E959 in the ICD-9) were extracted for the sample of 35
countries for the period from 1980 onwards. The suicide data were then entered into
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Microsoft Excel. Data required prior to the implementation of ICD-9 were drawn
from De Leo and Evan (2004) and from the online WHOSIS database (WHO, 2009c).

9.3.2 Population-level data
Population-level data for all countries were obtained for males and females from 1980
onwards from the World Health Organization detailed data files (WHO, 2009c).
Projected population data (medium variant) were obtained for countries that had not
provided regular population counts3 to the WHO from the United Nations Data
Retrieval System (United Nations Statistics Division, 2009a) (i.e. at least five years
prior to the last mortality reporting period). Data were then entered into Microsoft
Excel.

9.3.3 Predictor variables
As stated, the choice of ecological risk and protective factors was driven by past
empirical and theoretical research in the area. Data were obtained for as many as
possible of the ecological risk and protective factors described in Chapter 2. However,
only a limited number of variables were able to be included in the final model due to a
lack of data availability over time. This meant that, out of the total sample (n=73),
data were only available for 35 countries. As explained in Chapter 7, this also meant
that the analysis was not able to control for possible confounders such alcohol and
mental illness. The definition and sources of these predictors can be seen in Table 9.1.

3

These countries included El Salvador, Costa Rica and Brazil.
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9.4 Data management
9.4.1 Suicide data
Suicide rates were calculated using the suicide mortality and population data
downloaded from WHOSIS. Age-standardised rates were calculated for the all-age
male and female suicide rates using the WHO World Standard Population 2000–25
(Ahmad et al., 2001). Data were then transported from Microsoft Excel into STATA
Version 10.

9.4.2 Predictor Variables
Several of the predictor variables had to be weighted by the population so they were
able to be compared between countries. Table 9.1 shows that final list of standardised
variables. Variables were able standardised to have a mean of 0 and a standard
deviation of 1.

9.4.3 Gaps in data series
Although several countries in the sample may have changed their political boundaries
over the period 1980–2006, many of them still reported country-level data to the
international data collection agencies. However, there were still large gaps in data
availability for some countries, particularly during the 1980s and early 1990s. As with
the globalisation index, those countries that had two-thirds of data missing were
excluded. Other circumstances of missing data were accounted for by linear
interpolation.
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Table 9.1: Definition and sources of predictor variables
Per capita expenditure on health (constant USD)
Definition

This refers to the total sum of the public and private per capita health care
expenditures. This includes preventative and curative health services, family
planning, nutrition and emergency services. The data were measured in annual
US dollars.

Source

(World Bank, 2009) World Development Indicators

Unemployment
Definition

Defined as members of the economically active population who are without
work but available and seeking work, including people who have lost their
jobs or have voluntarily left work. This was calculated as a share of the total
labour force.

Source

(World Bank, 2009) World Development Indicators

Expenditure on tertiary education (proportion of GDP per capita)
Definition

An indication of participation in higher education. This is measured through
expenditure per student enrolled in tertiary-level education. This is measured
as a proportion of annual GDP per capita.

Source

(United Nations Statistics Division, 2009a) United Nations Data Retrieval
System and (World Bank, 2009) the World Development Indicators

Fertility rate
Definition

Fertility is calculated as the number of births per woman in the population.
These data are reported yearly.

Source

(World Bank, 2009) World Development Indicators

Divorce
Definition

This variable refers to the number of divorces in a country as a proportion of
the total population. These data are reported yearly.

Source

(United Nations Statistics Division, 2009a) United Nations Gender Database

Rural population
Definition

Rural population refers to persons residing in rural areas of the country. This
is expressed as a proportion of the total population and is reported yearly.

Source

(United Nations Statistics Division, 2009a) United Nations Data Retrieval
System and (World Bank, 2009) the World Development Indicators
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Table 9.1: Definition and sources of predictor variables (cont.)
Employment in agriculture
Definition

This refers to the proportion of the total employed population who had work
in agriculture. Agriculture corresponds to division 1 (ISIC revision 2) or
tabulation categories A and B (ISIC Revision 3) and includes hunting,
forestry, and fishing. These data is expressed as a percentage of the total
employed workforce in a country and reported yearly.

Source

(International Labour Organization, 2009), Laborsta

International migrant population
Definition

This is measured as a proportion of the total population in a country who are
international migrants. These data are reported yearly.

Source

(World Bank, 2009), World Development Indicators

Religious book production
Definition

Religious book production is used as an indirect measure of religiosity. This is
comprised as the total number of books defined as religious or theological by
the country of publication. Data are annual and as a percentage of the
population.

Source

(United Nations Educational Scientific and Cultural Organization, 2009)
UNESCO Institute for Statistics

Female workforce
Definition

Female employees are taken as the total employed workforce in the country. It
is calculated as a proportion of the total number of employees in a country.

Source

(World Bank, 2009) World Development Indicators

Proportion of the population over the age of 65 years
Definition

This refers to the population of a country who are over the age of 65 years of
age as a proportion of the total population. This is calculated yearly.

Source

(World Health Organization, 2009c) WHO Statistical Information System
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Table 9.1 Definition and sources of predictor variables (cont.)
Per capita GDP (constant USD)
Definition

Per capita GDP is gross domestic product divided by mid-year population.
GDP is the sum of gross value added by all resident producers in the economy
plus any product taxes and minus any subsidies not included in the value of
the products. It is calculated without making deductions for depreciation of
fabricated assets or for depletion and degradation of natural resources. Data
are in constant US dollars.

Source

(World Bank, 2009) World Development Indicators

Year indicator variables
Definition

Indicator variables representing five-year periods (i.e. 1980-1984, 1985-1989
etc.)
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9.5 Accuracy and reliability of suicide data
While all the aggregate-level predictors described in this chapter may be subject to
bias and misreporting, researchers have most often raised concerns about the quality
of population-level accounts of suicide data (Douglas, 1967; Pearson-Nelson et al.,
2004; Pescosolido & Mendelsohn, 1986). This particularly refers to considerations
regarding the validity (e.g. accuracy of the number of suicides reported) and the
reliability (e.g. the stability of recording) of suicide data (Jougla et al., 2002).
Perhaps the most proximal source of bias can occur during judgment of the
cause of death, normally undertaken by a physician or a coroner (Jougla et al., 2002).
These persons may be reluctant to assign suicide as the cause of death due to the
stigma associated with the behaviour. Another source of bias can also be introduced
by the police, who are often called to investigate “reportable” deaths such as suicides
(Walker et al., 2008). Classification may also be influenced by numerous factors
related to death-reporting practices within a country, such as the type of physician
certifying the death, whether inquests and autopsies are held, rules regarding
confidentiality, and differences in the standards required in order for a death to be
classified as a suicide (Jougla et al., 2002; Overpeck & McLoughlin, 1999). This last
point relates to differences in the standard of evidence regarding proof that the death
was due to suicide. For example, in some contexts cases can only be determined as
suicide if a note was found at the scene, as this is thought to provide an indication of
“intent”. Other cases are determined to be suicide after meeting a criterion of
probability (Jougla et al., 2002).
Another source of bias can occur during the coding of suicide, particularly in
cases where the cause of death is ambiguous. Jougla and colleagues (2002) have
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reported that this may prompt those coding suicide data to seek more information on
cases where suicide is suspected, but not explicitly stated. However, ambiguity in the
assignment of cause of death may also mean that the cause is more likely to be
classified as “accident”, “undetermined intent” or under another residual category in
the ICD coding system (Connolly & Cullen, 1995; Elnour & Harrison, 2009).
Above and beyond these specific issues, practices for recording suicide will
also be affected by religious and cultural prohibitions on suicide (Hoven, Wasserman,
Wasserman, & Mandell, 2009; Lester, 2001; Overpeck & McLoughlin, 1999).
Although noted as an issue across countries, this is most pronounced in countries with
strong stigma against the behaviour (Okasha & Okasha, 2009).
The external sources of bias discussed above are generally found to result in
either an under-reporting or over-counting of suicide, depending on the country
context and coding practices (Connolly & Cullen, 1995; Jougla et al., 2002; PearsonNelson et al., 2004; Pescosolido & Mendelsohn, 1986). However, these biases are
generally recognised to be stable, as trends over time within and between countries
appear to be similar, even when potential sources of bias are taken into account
(Jougla et al., 2002; Pescosolido & Mendelsohn, 1986). This indicates that, although
imperfect, population-level suicide data can provide a relatively stable reflection of
the burden of suicide in the world.

9.6 Sample countries and geographical regions
Countries included in the empirical analysis (n=35) were grouped into one of eight
geo-cultural regions (South America, East-Central Europe, the Baltic States, Western
Europe, Southern Europe, Scandinavia, Asia, and Anglo-Saxon countries such as the
United Kingdom, United States, Australia, Canada and New Zealand), to allow
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investigation into the possible influence of cultural factors on suicide (Table 9.2). The
criteria for these geographical-cultural groupings originated from the United Nations
Group of Experts on Geographical Names (UNGEGN) (United Nations Statistics
Division, 2009b), and from previous work in suicidology (De Leo & Evans, 2004).
Table 9.2: Geographical grouping of the sample countries
Asia
China
Japan
Republic of Korea
Hong Kong SAR

South America
Brazil
Costa Rica
El Salvador
Mexico
Uruguay

The Baltic States
Estonia
Latvia
Lithuania

Southern Europe
Greece
Italy
Portugal
Spain

East-Central Europe
Bulgaria
The Czech Republic
Hungary
Poland
Russian Federation
Ukraine

Western Europe
Austria
France
Slovenia
Switzerland

Scandinavia
Denmark
Finland
Norway
Sweden

Anglo-Saxon countries
The United Kingdom
The United States of America
Australia
Canada
New Zealand
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9.7 Chapter summary
This chapter has presented an overview of how the outcome and predictor variables
used in this thesis were selected and managed. Particular issues were raised in relation
to the validity and reliability of suicide data, which was acknowledged as being
subject to various types of bias that may lead to its misreporting. While this is a
limitation, it does not inhibit suicide research, as these biases are generally seen as
stable within populations. This chapter also presented the sample countries included
in this study and the different geo-cultural regions in which they are embedded.
Missing data meant that it was necessary to restrict the sample used in empirical
analysis to 35 countries.

143

10
Suicide and globalisation in a sample of 35 countries
10.1 Introduction
This chapter describes two of the main variables employed in this thesis: suicide and
globalisation. This contributes to knowledge by presenting the trends in these key
variables within the sub-sample of 35 countries and eight geo-cultural regions. These
regions are: Asia (China, Japan, Hong Kong SAR and the Republic of Korea), the
Baltic States (Estonia, Latvia and Lithuania), East-Central Europe (Bulgaria, the
Czech Republic, Hungary, Poland, the Russian Federation and the Ukraine),
Scandinavia (Denmark, Finland, Norway and Sweden), South America (Brazil, Costa
Rica, El Salvador, Mexico and Uruguay), Southern Europe (Greece, Italy, Spain and
Portugal), Western Europe (Austria, France, Slovenia and Switzerland), and countries
of Anglo-Saxon background (the United Kingdom, the United States, Australia,
Canada and New Zealand). The chapter will then assess the reliability of the
globalisation index by examining its internal consistency and comparing it with three
other indices (e.g. Dreher et al., 2008; Lockwood & Redoano, 2005; Raab et al.,
2008).

10.2 Suicide rates in the sample countries and in five-year groupings
Tables 10.1 and 10.2 show the mean suicide rates for males and females in five-year
periods from 1980 until 2006 (the last time period is from 2005 to 2006) for the total
sample (n = 35) and each of the eight geo-cultural regions in the study. Several
countries have missing time series data in later periods, indicated by a blank space in
the cell (e.g. Canada, New Zealand, China, the Republic of Korea). The shaded
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column in both tables represents the unweighted mean rate of suicide over time in the
country (average of the suicide rates across the time periods) and the “regional mean”,
which is calculated as the average of the mean suicide rate of countries in that geocultural classification (e.g. the Anglo-Saxon regional mean is comprised of the
average total mean for Australia, Canada, New Zealand, the United Kingdom and the
United States). The last row in Tables 10.1 and 10.2 shows the total mean and
standard deviations (i.e. “SD”) for each five-year period across all countries.
As can be seen, the male suicide rate in the total sample (n = 35 countries)
increased slightly from 26.1 to 26.3, while the female suicide rate decreased from 9.4
to 7.2 over the period 1980–2006. There was less dispersion in suicide rates over the
time period, as can be seen by the smaller standard deviation in 2005–06 compared
with 1980–84 (Tables 10.1 and 10.2).
However, suicide trends varied within countries and regions of the sample.
Male suicide generally increased in countries of Asia, East-Central Europe and South
America. In comparison, male suicide decreased in Scandinavia and most of Western
Europe, but fluctuated in Anglo-Saxon countries, the Baltic States, South America
and Southern Europe (Table 10.1). Female suicide decreased in most areas, except
Hong Kong SAR, the Republic of Korea, Lithuania, Bulgaria, Poland, Finland,
Norway, Spain and Mexico (Table 10.2).
The country with the lowest suicide rate over the study period was Mexico,
which had an average rate of 0.9 for females and 4.7 for males. For males
(Table 10.1), Mexico is followed closely by Brazil (which had an average rate of 5.4
per 100,000), Greece (5.5 per 100,000), Costa Rica (9.6 per 100,000) and Spain
(10.9 per 100,000). Lithuania had the greatest burden of male suicide over the period
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1980–2006 (64.1 per 100,000), followed by the Russian Federation (59.6 per
100,000), Hungary (56 per 100,000), Latvia (52.5 per 100,000) and Estonia (47 per
100,000).
Apart from Mexico, countries with the lowest rates of female suicide (Table
10.2) were Greece (1.7 per 100,000), Costa Rica (1.7 per 100,000), Brazil (1.7 per
100,000) and Spain (3.6 per 100,000). The highest suicide rates for females over the
period 1980–2006 were in Hungary (mean of 19.1 per 100,000), China (17.4 per
100,000), Denmark (15.5 per 100,000), Estonia (13.3 per 100,000) and Slovenia (13.2
per 100,000). China is the only country in the sample where the female rate exceeds
the male rate of suicide.
As can be seen from Tables 10.1 and 10.2, there are clear variations in rates of
suicide between countries. There are also distinctive gender differences, with
countries in Asia having greater equality in the male-to-female suicide ratio than other
countries in the sample. This diversity in the burden of suicide is frequently
interpreted as being due to diversity in the social-cultural environment in which
suicide is embedded. For example, one explanation of the higher rates of suicide
among women in Asian countries is the more permissive and gender-specific cultural
norms regarding suicide (Canetto, 2008).
Attention will now be directed to the other key variable in this study, the
globalisation index.
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Table 10.1: Male suicide rates in 35 countries and eight geographical regions,
1980–2006
Country
AngloSaxon
Countries

Australia
Canada
New Zealand
UK
USA

Regional mean
Asia
China
Japan
Hong Kong
Repub. Korea
Regional mean
Baltic States Estonia
Latvia
Lithuania
Regional mean
East and
Bulgaria
Central
Czech Repub
Europe
Hungary
Poland
Russian Fed
Ukraine
Regional mean
Scandinavia
Denmark
Finland
Norway
Sweden
Regional mean
South
Brazil
America
Costa Rica
El Salvador
Mexico
Uruguay
Regional mean
Southern
Portugal
Europe
Greece
Italy
Spain
Regional mean
Western
Austria
Europe
France
Slovenia
Switzerland
Regional mean
Mean of 35 countries
SD of 35 countries

19801984
16.4
21.3
14.4
11.0
18.6
16.3
15.5
22.2
14.7
13.3
16.4
58.6
53.9
59.4
57.3
19.1
30.6
64.5
18.8
59.2
40.8
38.8
41.1
41.6
18.3
27.6
32.2
4.5
8.6
14.7
2.6
13.0
8.7
11.2
4.7
10.1
6.7
8.2
37.8
28.0
52.3
36.7
38.7
26.1
18.2

19851989
18.2
20.5
15.7
12.4
19.9
17.3
13.3
26.0
14.6
13.3
16.8
32.5
47.9
58.0
46.1
23.2
28.5
67.0
22.6
52.9
37.7
38.7
35.1
40.4
20.8
25.0
30.3
4.7
8.6
3.3
15.9
8.1
14.1
5.7
12.2
9.7
10.4
40.9
33.1
43.6
35.4
38.3
24.9
15.9

19901994
20.7
20.6
21.7
12.6
20.4
19.2
12.8
20.4
12.9
14.5
15.2
41.8
43.5
44.3
43.2
20.7
25.6
59.9
22.0
43.9
34.6
34.5
32.2
49.3
23.3
24.1
32.2
4.9
9.2
15.4
3.9
16.6
10.0
13.5
5.5
11.4
11.2
10.4
34.8
29.6
45.6
31.5
35.4
24.4
14.0

19951999
19.0
21.5
24.3
11.7
19.8
19.3

20002004
18.7
18.2
18.2
11.8
17.2
16.8

23.4
14.8
18.8
19.0
67.6
70.8
79.1
72.5
24.8
26.0
50.6
24.3
72.9
50.2
41.5
24.2
43.4
19.1
21.5
27.1
6.5
9.7
15.5
5.4
20.9
11.6
12.2
5.9
12.3
12.5
10.7
34.2
30.4
45.2
29.6
34.9
28.5
20.0

35.2
16.7
31.3
27.7
45.8
56.6
75.6
59.3
24.1
33.3
51.5
25.9
70.6
52.1
42.9
19.7
34.6
18.5
18.3
22.8
6.6
10.7
10.5
6.0
26.9
12.1
10.8
5.5
10.9
13.1
10.1
30.3
27.9
41.0
27.8
31.8
27.1
17.9

20052006
17.1

10.4
17.7
15.1
35.5
22
28.8
35.5
42.0
68.1
48.5

42.3
27.8
58.1
40.9
42.3
29.6
15.7
19.5
21.6
10.6
10.3
7.0
9.3
5.9
12.0
8.9
25.4
26.4
24.7
25.5
26.3
16.2

Mean
18.4
20.4
18.9
11.7
18.9
17.7
13.9
18.2
16.0
19.7
16.9
47.0
52.5
64.1
54.5
22.4
28.8
56.0
23.6
59.6
42.7
39.8
30.5
39.8
19.3
22.7
27.7
5.4
9.6
13.3
4.7
18.7
10
12.4
5.5
11.4
10.9
9.8
33.9
29.2
45.5
31.0
34.9
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Table 10.2: Female suicide rates in 35 countries and eight geographical regions,
1980–2006
Country
AngloSaxon
countries

Australia
Canada
New Zealand
UK
USA

Regional mean
Asia
China
Japan
Hong Kong
Repub. Korea
Regional mean
Baltic States Estonia
Latvia
Lithuania
Regional mean
East and
Bulgaria
Central
Czech Repub
Europe
Hungary
Poland
Russian Fed
Ukraine
Regional mean
Scandinavia
Denmark
Finland
Norway
Sweden
Regional mean
South
Brazil
America
Costa Rica
El Salvador
Mexico
Uruguay
Regional mean
Southern
Portugal
Europe
Greece
Italy
Spain
Regional mean
Western
Austria
Europe
France
Slovenia
Switzerland
Regional mean
Mean of 35 countries
SD of 35 countries

19801984
5.6
6.8
7.1
6.7
5.4
6.3
20.4
13.1
12.1
4.9
12.6
17.9
14.9
10.7
14.5
8.2
11.9
26.5
4.0
13.6
9.3
12.3
22.3
10.4
6.6
11.3
12.7
1.9
2.2
4.6
0.7
2.8
2.4
3.9
1.9
4.6
2.2
3.2
14.9
11.1
14.4
15.2
13.9
9.4
6.3

19851989
5.1
5.4
5.0
5.8
5.1
5.3
15.8
13.1
11.6
4.9
11.4
12.8
13.2
12.9
13.0
9.4
10.6
23.2
4.5
12.3
9.1
11.5
20.6
9.8
7.4
11.5
12.3
1.6
1.2
0.7
3.4
1.7
5.5
2.5
4.7
3.5
4.1
15.7
12.7
12.6
15.2
14.1
8.8
5.5

19901994
5.2
5.2
5.4
3.8
4.8
4.9
15.9
12.4
10.4
6.7
11.4
14.1
10.8
9.7
11.5
8.8
8.5
21.4
4.0
11.1
8.7
10.4
16.3
12.4
8.0
10.4
11.8
1.6
1.2
7.6
0.7
3.7
3.0
4.5
1.5
4.1
4.1
3.6
13.4
11.1
12.6
12.7
12.5
8.4
4.9

19951999
5.1
5.4
6.4
3.2
4.4
4.9

20002004
5.0
5.2
4.9
3.3
4.1
4.5

11.3
9.2
8.3
9.6
16.0
14.7
15.6
15.4
9.6
6.5
16.7
4.7
13.7
9.6
10.1
10.4
11.8
6.2
9.2
9.4
1.7
2.1
7.1
1.0
6.2
3.6
4.4
1.2
3.9
3.7
3.3
11.0
10.8
15.2
11.1
12.0
8.2
4.6

13.4
9.8
15.3
12.8
11.9
11.9
16.0
13.3
8.6
5.6
15.4
4.9
11.9
10.0
9.4
7.7
10.9
5.8
7.3
7.9
1.8
1.5
4.5
1.1
6.0
3.0
2.7
1.5
3.5
4.0
2.9
10.4
9.5
11.1
10.8
10.5
7.6
4.3

20052006
4.7

3.2
4.5
4.1
13.1
13.1
13.1
7.3
9.6
12.9
9.9

11.2
4.6
9.8
7.0
8.2
9.8
7.4
7.1
8.1
1.9
3.5
1.4
2.3
1.3
3.8
2.6
8.2
9.2
10.5
9.3
7.2
3.8

Mean
5.1
5.6
5.8
4.3
4.7
5
17.4
12.7
11.0
8.0
12.3
13.3
12.5
13.0
12.9
8.9
8.6
19.1
4.5
12.1
9.0
10.7
15.5
10.9
6.9
9.5
10.4
1.7
1.7
5.5
0.9
4.4
2.8
4.2
1.7
4.2
3.6
3.4
12.3
10.7
13.2
12.6
12.2
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10.3 Globalisation rankings in the sample countries and in five-year
groupings
Ranks of the globalisation index in the sub-sample of 35 countries are shown in
Table 10.3. These ranks are drawn from the total sample of countries for which the
globalisation index was available (n = 73) (please refer to Appendix 1 for this
information). These are assigned in ascending order of globalisation, whereby the
country with the lowest score of globalisation is ranked as “73” and the country with
the highest is ranked “1”. Data are shown in five-year periods and for the total time
period of 1980–2006 for each country and geo-cultural region. The unweighted
regional mean is calculated as the average of all mean ranks of countries and areas in
that classified region. These values can be seen in bold in the row “Regional mean”.
The shaded column “Mean” refers to the average rank across the time period for both
specific countries and the region. The last shaded column (“2006–1980”) indicates the
difference in the globalisation rank between 1980 and 2006 for each country and for
the eight regions. The last two rows in Table 10.3 show the total mean and standard
deviations (i.e. “SD”) for each five-year period across all countries.
As can be seen in the row “Mean of 35 countries”, globalisation (as measured
by the index developed for this project) has increased in this sample over the past 26
years. As described in Chapter 8, this measure was developed by normalising all
globalisation variables (panel normalisation), running a principal components analysis
to ascertain weights to be attached to key variables, and summing the weighted
variables into one of the three sub-indices (economic globalisation; social
development; and social movement and contact). The rank for each country and year
was found by calculating the summed average of the subindices, producing a score for
the total globalisation index.
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Table 10.3 reports information on the rank position of countries in the
globalisation index. It is important to recognise that these ranks represent a country’s
performance relative to all others in the total sample (n=73), which means that
although a country’s absolute level of globalisation may not change, its rank may
decrease or increase compared with others in the sample.
As shown in Table 10.3, Japan (73) has the highest rank of globalisation over
the period 1980–2006, followed by the United States (71.2), Australia (67.5), Austria
(67.3) and the United Kingdom (67). Those countries that scored the lowest in the
globalisation index were El Salvador (5.8), Uruguay (7.7) and Costa Rica (18.2).
Despite showing a low overall rank of globalisation, countries such as Estonia made
significant gains in globalisation over the time period 1980–2006 and increased their
overall rank of globalisation substantially during 1980–2006. Other noticeable
increases occurred in the Republic of Korea (+24 ranks), Hong Kong SAR (+16),
and China (+ 22 ranks). Countries that decreased their overall rank of globalisation
were Denmark (–7 ranks), and Bulgaria (–9 ranks).
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Table 10.3: Globalisation ranks in 35 countries and eight geographical regions,
1980–2006
Country
AngloSaxon
Countries

Australia
Canada
NZ
UK
USA
Regional mean
Asia
China
Japan
Hong Kong
Repub. Korea
Regional mean
Baltic
Estonia
States
Latvia
Lithuania
Regional mean
East and
Bulgaria
Central
Czech Repub
Europe
Hungary
Poland
Russian Fed
Ukraine
Regional mean
ScandDenmark
inavia
Finland
Norway
Sweden
Regional mean
South
Brazil
America
Costa Rica
El Salvador
Mexico
Uruguay
Regional mean
Southern
Greece
Europe
Italy
Portugal
Spain
Regional mean
Western
Austria
Europe
France
Slovenia
Switzerland
Regional mean
Mean of 35 countries
SD of 35 countries

19801984
66
65
60
67
71
65.8
26
73
41
30
42.5
8
20
28
18.7
52
36
27
49
39
23
37.7
62
58
54
64
59.5
33
19
6
46
7
22.2
53
68
44
59
56
69
63
40
61
58
45.3
20.0

19851989
67
61
53
69
72
64.4
29
73
19
37
39.5
9
18
22
16.3
48
31
26
49
52
24
38.3
60
57
59
70
61.5
35
20
5
43
6
21.8
50
63
46
62
55.3
65
64
45
68
61
45.1
20.6

19901994
71
61
56
64
72
64.8
39
73
34
52
49.5
21
26
22
23
36
31
33
48
46
34
38
57
60
67
65
62.3
41
14
6
44
7
22.4
53
62
49
55
54.8
68
66
40
69
61
46.9
19.0

19951999
69
60
55
62
71
63.4
45
73
52
58
57
41
29
25
31.7
36
43
39
49
47
34
41.3
56
63
68
70
64.3
32
15
6
40
11
20.8
51
64
48
53
54
66
65
37
67
59
48.6
17.6

20002004
70
61
55
69
71
65.2
45
72
55
64
59
43
31
36
36.7
40
44
41
49
37
33
40.7
54
58
60
66
59.5
34
22
6
47
7
23.2
52
62
46
56
54
68
65
39
63
59
49.2
16.8

20052006
62
66
56
71
70
65
48
73
57
54
58
46
35
39
40
43
41
40
50
42
34
41.7
55
58
61
65
59.8
31
19
6
53
8
23.4
49
64
45
57
53.8
68
67
36
60
58
49.4
16.6

Mean
67.5
62.3
55.8
67.0
71.2
64.8
38.7
72.8
43
49.2
51
28.0
26.5
28.7
27.7
42.5
37.7
34.3
49.0
43.8
30.3
39.6
57.3
59.0
61.5
66.7
61.2
34.3
18.2
5.8
45.5
7.7
22.3
51.3
63.8
46.3
57.0
54.7
67.3
65.0
39.5
64.7
59

20061980
-4.0
1.0
-4.0
4.0
-1.0
-0.8
22.0
0.0
16
24.0
8
38.0
15.0
11.0
21.3
-9.0
5.0
13.0
1.0
3.0
11.0
4.0
-7.0
0.0
7.0
1.0
0.3
-2.0
0.0
0.0
7.0
1.0
1.2
-4.0
-4.0
1.0
-2.0
-2.2
-1.0
4.0
-4.0
-1.0
1
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10.4 Comparison with other globalisation indices
A Cronbach’s alpha test of the three sub-scales and the total globalisation index found
a reliability coefficient of 0.81, suggesting a high level of internal consistency. The
index was then compared with three predecessors, the CSGR globalisation index
(Lockwood & Redoano, 2005), the KOF index (Dreher et al., 2008) and the
GlobalIndex (Raab et al., 2008). As shown in Table 10.4, the globalisation index is
positively and significantly correlated with each of these indices (p<0.001), and
shares the strongest correlation with the CSGR index.

Table 10.4: Correlation of the index developed in this project with other
globalisation indices
(a)

b)

c)

d)

a)

CSGR (mean over all years)

1

b)

Raab (mean over all years)

0.55***

1

c)

Dreher (mean over all years)

0.65***

0.77***

1

d)

Milner index (mean over all years)

0.60***

0.40***

0.48***

1

***p<0.001
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10.5 Limitations in the globalisation index
The sensitivity of this index may be impacted by the fact that measurement
was only undertaken at the country level, which means that the index is not able to
distinguish differences in the level of globalisation within countries. Limitations in
data availability also affect the reliability of the index, as the overall rank of a country
may be influenced by the quality and quantity of data over time. The relatively short
timeframe is also worth considering, as globalisation is likely to have begun far earlier
than 1980 in many of those areas that display a relatively static and high level of
globalisation (e.g. Western and Southern Europe, the Anglo-Saxon countries and
Scandinavia). To understand the dynamic nature of globalisation, analysis would need
to begin long before the time frame measured in this thesis. Lastly, as explained
earlier in the methodology chapters, this index does not include measurements of
cultural globalisation, which is acknowledged to be a central part of the globalisation
process (Held & McGrew, 2000).

10.6 Chapter summary
This chapter has shown the movement of the two main variables used in this thesis:
globalisation and suicide. Considerable variation was shown in the burden of suicide
between males and females, geo-cultural regions and over time. In general, the
greatest overall burden was in East-Central Europe and the Baltic States for males,
and in Asia and the Baltic States for females. The lowest rates of suicide over the time
period can be seen in South America and Southern Europe.
There were also notable differences between ranks of the globalisation index
amongst the countries included in the sample. The highest overall ranks were in

153

Western Europe, Scandinavia and Anglo-Saxon countries, while the lowest were in
South America, the Baltic States and East-Central Europe. These variations in both
suicide and globalisation indicate the importance of using a statistical methodology
able to control for influences due to time and country effects. The empirical analysis
in Chapter 13 presents three techniques for accounting for these issues: the fixedeffects, random-effects and population-averaged models.
The next chapter will continue descriptive analysis by examining the other
predictors used in this study.
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11
Ecological risk and protective factors for suicide:
Descriptive results
11.1 Introduction
This chapter provides an overview of the ecological predictors used in the empirical
analysis seen in Chapter 13. First, predictors will be presented in the overall sample (n
= 35 countries) before closer examination is given to mean scores of predictors in
eight regions and over five-year periods (from 1980–2006). Indicators are reported in
economic terms (e.g. GDP per capita, expenditure on health and tertiary education), as
a proportion of the total population (e.g. population over the age of 65 years, rural
population and the international migrant population) or as a proportion of the total
labour force (e.g. unemployment, agricultural labour market and females in the labour
force). Several variables were transformed into a population rates (e.g. divorce,
religious book production and fertility) to ensure that differences over time and
between the eight regions were discernible. Missing data are represented by blank
cells.
Information such as the total number of observations in the sample (Obs), the
standard deviation (SD), minima and maxima can be seen in Table 11.1. This shows
the average value across the entire time period and for all countries (n = 35). The
observations column (“Obs”) indicates the unbalanced nature of the sample, which
spanned from 123 (religious book production) to 999 (female labour force
participation) data points over time. Variations in predictors across the sample can be
seen in the minimum and maximum scores. Those with the greatest disparity were
divorce, unemployment, and international migrants. Those most similar across
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countries and over time included female labour force participation, the rural
population and tertiary education spending.

Table 11.1: Summary statistics of predictors, 35 countries, 1980–2006
Divorce (per 10,000 persons in the pop)
Rural population (% in the pop)
Unemployment (% employed pop)
Agricultural employ (% employed pop)
Female labour force (% employed pop)
International migrants (% pop)
Religion book production (% pop)
Fertility rate (per female in the pop)
Expenditure on health (per capita)
Tertiary education (% GDP per capita)
Population over 65 years (% pop)
GDP per capita
Source:
See Table 9.1 in Chapter 9.

Obs.
611
988
775
825
999
213
123
949
185
225
1,025
923

Mean
12.63
29.10
5.58
11.94
41.19
1.83
0.04
1.81
1,548.62
32.49
11.91
13,113.5

SD
10.27
2.24
3.61
2.76
1.63
3.80
0.12
0.26
275.14
6.06
1.24
2,231.07

Minimum
0.002
25.65
0.596
7.82
38.33
0.001
0.008
1.47
1,217.07
27.44
10.19
9,843.77

Maximum
26.31
33.02
12.57
16.66
43.67
11.50
0.37
2.30
1,847.58
34.96
14.01
17,116.14
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11.1 Divorce, eight regions, 1980–2006
Descriptive statistics for divorce per 10,000 persons (in the population) are presented
in Table 11.2. The highest rate of divorce in the sample was in the Baltic States (mean
of 28.64 per 10,000), East-Central Europe (mean of 23.30 per 10,000), Anglo-Saxon
countries (mean of 17.25 per 10,000) and Scandinavia (mean of 21.48 per 10,000).
The lowest proportion of divorce was in South America (mean of 10.83 per 10,000)
and Southern Europe (mean of 9.40 per 10,000). Divorce decreased in the Baltic
States (from 39.02 to 15.03), Western Europe (16.37 to 9.61) and Anglo-Saxon
countries (21.95 to 7.39), but increased in Asia (from 19.16 to 19.74) and South
America (8.92 to 12.97). It is possible that the low rates of divorce in the last time
period (e.g. 2005-2006) is due to mis-reporting. However, even if this data is underreported, it appears to follow the generally decreasing trend in divorce over the years
1980 to 2006.

Table 11.2: Divorce, by region and five-year periods, per 10,000 of population,
1980–2006
1990–
1994

1995–
1999

2000–
2004

2005–
2006

Mean
all years

39.02
19.16
8.92
25.06
16.37

32.20
21.10
9.12
22.80
16.88

28.52
25.48
12.33
27.16
18.62

15.03
19.74
12.97
18.16
9.61

28.64
21.62
10.83
23.30
15.37

Anglo-Saxon
21.95
21.19
18.46
Scandinavia
23.74
24.48
25.23
Southern Europe
7.56
9.68
14.72
Source:
United Nations Statistics Division (2009a), United Nations Data Retrieval System

7.39
12.48
5.65

17.25
21.48
9.40

1980–
1984
Baltic States
Asia
South America
East-Central Europe
Western Europe

1985–
1989
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11.2 Rural population, proportion of the total population, eight regions,
1980–2006
Although the rural population decreased across the sample, there were variations
between regions and over time (Table 11.3). The most marked reductions were in
Southern Europe (–14.17%), Asia (–10.95%) and South America (–6.65%). However,
countries within these areas still had the highest proportions of rural populations in
the sample. Within China, the maximum number of persons in rural areas was 79% in
1980 (decreasing to 59.3% in 2005–06). In El Salvador, the rural population
decreased from a maximum of 55% (1980–84) to 40% (2005–06). South America
(38.13%) and Western Europe (32.28%) had the overall greatest proportion of the
population residing in rural areas, while the Anglo-Saxon (16.83%) and Scandinavian
(24.06%) countries had the lowest proportion of the population in rural areas.

Table 11.3: Rural population, by region and five-year periods, % of total
population, 1980–2006
1980–
1984
33.15
33.39
41.63
34.09
35.30
18.53
25.58
37.67

1985–
1989
31.39
29.93
40.16
32.57
33.57
18.10
25.08
34.83

1990–
1994
30.92
26.40
38.69
31.81
32.23
17.48
24.41
31.67

1995–
1999
31.51
24.67
37.36
31.74
31.45
16.48
23.77
28.65

2000–
1904
31.90
23.35
35.98
31.54
30.79
15.49
23.07
26.33

2005–
2006
31.97
22.44
34.98
31.22
30.33
14.92
22.44
23.50

Mean all
years
31.81
26.70
38.13
32.16
32.28
16.83
24.06
30.44

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
United Nations Statistics Division (2009a), United Nations Data Retrieval System; World Bank (2009),
World Development Indicators.
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11.3 Unemployment, percentage of the total labour market, eight
regions, 1980–2006
The percentage of the unemployment decreased in the Baltic States (–5.49%),
Western Europe (–1.02%), Southern Europe (–0.61%) and East-Central Europe (–
0.06%) during the period 1980–2006 (Table 11.4). Despite this, these regions still had
the highest unemployment in the world, with the mean level of unemployment
ranging from 6.90% to 9.62% over the study period. Comparatively, while the
proportion of unemployed persons increased in South America (+0.63%), Asia
(+0.55%), the Anglo-Saxon countries (+0.48%) and Scandinavia (+0.30%), they still
had a relatively low number of unemployed persons, with the average percentage
being 6.60% (South America), 3.33% (Asia), 6.92% (Anglo-Saxon countries) and
5.77% (Scandinavia).

Table 11.4: Unemployment and the total workforce, by region and five-year
periods, 1980–2006 (%)

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source

1980–
1984
12.81
3.17
6.67
10.69
7.40
6.29
6.31
8.69

1985–
1989
9.43
2.80
5.93
10.14
7.82
6.32
4.85
11.23

1990–
1994
7.40
3.34
5.09
10.21
6.87
6.60
5.41
9.04

1995–
1999
9.99
3.24
7.60
7.34
6.74
7.91
5.47
9.65

2000–
2004
10.74
3.71
7.01
8.35
6.17
7.61
6.00
8.73

2005–
2006
7.32
3.72
7.30
10.63
6.38
6.77
6.61
8.08

Mean all
years
9.62
3.33
6.60
9.56
6.90
6.92
5.77
9.24

World Bank (2009), World Development Indicators.
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11.4 Agricultural employment, percentage of the total number of
employed persons, eight regions, 1980–2006
Regions with the greatest share of employment in the agricultural sector were
Southern Europe (mean of 15.85%), South America (mean of 14.74%), East-Central
Europe (mean of 12.68%) and Asia (mean of 11.63%) (Table 11.5). There was a
decrease in the number of agricultural employees in Western Europe (4.77% to
4.26%), Anglo-Saxon countries (5.81% to 3.64%), Scandinavia (7.58% to 3.63%) and
the Southern European region (22.59% to 11.11%). There was an increase in
agricultural employees in the Baltic States (+7.03%) and East-Central Europe
(+3.68%).

Table 11.5: Agricultural workers share of the total employed labour market, by
region and five-year periods, 1980–2006 (%)
1980–
1984
4.20
11.43
12.91
9.73
4.77
5.81
7.58
22.59

1985–
1989
7.57
13.62
13.62
11.76
4.97
5.28
6.74
21.39

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
International Labour Organization (2009), Laborsta.

1990–
1994
12.72
15.04
14.74
12.65
4.43
5.02
5.78
15.42

1995–
1999
15.26
13.08
19.00
14.89
5.00
4.50
4.43
13.29

2000–
2004
12.85
8.34
14.70
13.61
4.34
3.85
3.64
11.30

2005–
2006
11.23
8.26
13.49
13.41
4.26
3.64
3.63
11.11

Mean all
years
10.64
11.63
14.74
12.68
4.63
4.68
5.30
15.85
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11.5 Female participation in the labour market, percentage of the total
employed labour force, eight regions, 1980–2006
Female participation in the labour force increased in most regions, with the most
noticeable rises being in South America (+9.19%), Southern Europe (+7.33%) and
Anglo-Saxon countries (+5.24%) (Table 11.6). There was a slight decrease in the
proportion of females working in East-Central Europe (–0.54%) and the Baltic States
(–1.53%). Despite this, these two regions had the greatest percentage of females in
paid work, with means of 46.55% and 48.90% respectively. Western Europe (mean of
35.8%) and South America (mean of 35.35%) had the lowest percentage of females in
the workforce over the period 1980–2006.

Table 11.6: The female share of the total workforce, by region and five-year
periods, 1980-2006 (%)
1980–
1984
50.16
37.91
30.30
46.77
33.45
40.31
45.33
34.19

1985–
1989
49.62
39.21
33.34
47.01
34.46
42.08
46.20
36.33

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
World Bank (2009), World Development Indicators.

1990–
1994
48.63
40.03
34.96
46.93
35.48
43.44
46.39
38.15

1995–
1999
47.79
40.72
36.13
46.16
36.32
44.23
46.04
39.90

2000–
2004
48.58
41.52
37.87
46.21
37.17
44.97
46.60
41.13

2005–
2006
48.63
42.10
39.49
46.23
37.91
45.55
46.73
41.52

Mean all
years
48.90
40.25
35.35
46.55
35.80
43.43
46.21
38.54
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11.6 The international migrant population, percentage of the total
population, eight regions, 1980–2006
The proportion of permanent international migrants in the population rose in all
regions over the period 1980–2006. The greatest increases were in Asia (+6.39%),
Western Europe (+4.87%) and the Anglo-Saxon countries (+5.08%) (Table 11.7).
These regions and the Baltic States (mean of 4.44%) had the greatest overall
proportion of international migrants in their populations.

Table 11.7: International migrants’ share of the total population, by region and
five-year periods, 1980-2006 (%)
1980–
1984

1985–
1989

Baltic States
2.61
2.59
Asia
0.36
0.39
South America
0.27
0.23
East-Central Europe
1.05
1.16
Western Europe
2.56
2.68
Anglo-Saxon
0.72
0.81
Scandinavia
0.34
0.51
Southern Europe
Source
World Bank (2009), World Development Indicators.

1990–
1994
4.26
2.59
0.76
1.07
1.82
2.80
0.95
0.69

1995–
1999
3.82
2.80
0.44
1.06
2.09
3.09
1.12
0.87

2000–
2004
3.14
3.06
0.48
1.10
2.21
3.12
1.31
1.13

2005–
2006
6.56
9.00
1.41
2.81
5.92
7.64
3.75
4.51

Mean all
years
4.44
2.91
0.51
1.01
2.01
2.78
1.19
1.20
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11.7 Religious book production, eight regions, 1980–2006
Data on religious book production in the eight world regions are shown in Table 11.8.
This shows that the greatest rate of religious book publication (books defined as
religious and theological by the country of publication) was in the Baltic States (mean
of 0.47), South America (mean of 0.60) and Scandinavia (mean of 0.56). The lowest
number of religious book produced was in Asia (mean of 0.06), East-Central Europe
(mean of 0.23), Anglo-Saxon countries (mean of 0.23) and Southern Europe (mean of
0.24). The limitation of this variable is that it is only available for one five-year
period. Due to small numbers, this variable has been multiplied by 10,000 persons.

Table 11.8: Religious book production, by region and five-year periods, per
10,000 persons, 1980–2006
1980–
1984

1985–
1989

1990–
1994

1995–
1999
0.47
0.06
0.60
0.23
0.40
0.23
0.56
0.24

2000–
2004

2005–
2006

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
United Nations Educational Scientific and Cultural Organization (2009); UNESCO Institute for
Statistics.

Mean
all years
0.47
0.06
0.60
0.23
0.40
0.23
0.56
0.24
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11.8 Fertility rate, eight regions, 1980–2006
The fertility rate (number of births per female in the population) fell in most regions
over the period 1980–2006, with the greatest reductions being in South America
(–1.64) and Asia (–0.74) (Table 11.9). However, countries within these regions also
had the highest rate of fertility in the world (e.g. 3.21 in El Salvador and 1.91 in China
over the period 1980–2006). Scandinavia was the only region where fertility
increased, rising from 1.61 to 1.83 during the period 1980–2006. Regions with the
highest rates of fertility in the world were South America (2.96 births per female in
the population), the Anglo-Saxon countries (1.85 births per female in the population)
and Scandinavia (1.75 births per female in the population); the lowest fertility was in
Western Europe (1.50 births per female in the population) and Southern Europe
(1.49 births per female in the population).

Table 11.9: Fertility rate in the population, by region and five-year periods,
births per woman, 1980–2006
1980–
1984
2.03
2.02
3.92
2.03
1.62
1.84
1.61
2.01

1985–
1989
2.13
1.69
3.43
2.00
1.54
1.87
1.71
1.54

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
World Bank (2009), World Development Indicators.

1990–
1994
1.73
1.62
3.07
1.71
1.47
1.92
1.87
1.37

1995–
1999
1.30
1.46
2.69
1.30
1.42
1.83
1.73
1.30

2000–
2004
1.30
1.33
2.40
1.23
1.47
1.79
1.74
1.33

2005–
2006
1.38
1.28
2.28
1.29
1.50
1.84
1.83
1.35

Mean
all years
1.65
1.56
2.96
1.59
1.50
1.85
1.75
1.49
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11.9 Health spending per capita, eight regions, 1980–2006
Health spending increased in all regions in the sample, resulting in an overall mean of
US $630.51 (Table 11.10). The lowest amount of health spending per capita was in
South America (mean of US $247.76), the Baltic States (mean of US $347.81) and
East-Central Europe (mean of US $330.15). The highest amount of health spending
was in Scandinavia (US $3,445.14), the Anglo-Saxon countries (US $2,939.81) and
Western Europe (US $2,919.32).

Table 11.10: Health spending per capita, by region and five-year periods, US$,
1980–2006
1980–
1984

1985–
1989

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
World Bank (2009), World Development Indicators.

1990–
1994

1995–
1999

2000–
2004
286.45
837.42
253.35
279.80
2,631.62
2,627.25
3,017.29
1,391.92

2005–
2006
409.17
963.77
242.16
380.50
3,207.01
3,252.37
3,872.98
1,854.74

Mean
all years
347.81
900.59
247.76
330.15
2,919.32
2,939.81
3,445.14
1,623.33
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11.10 Tertiary spending per capita, eight regions, 1980-2006
Tertiary spending (as a proportion of GDP per capita) generally fell over the time
period 1980–2006, with the greatest decreases being in South America (–27.47%),
East-Central Europe (–10.62%) and the Baltic States (–8.83%) (Table 11.11). Asia
was the only area in which tertiary spending increased, rising from 26.81% to
46.07%. As can be seen from Table 11.11, the lowest amount spent on tertiary
spending was in the Baltic States (mean of 25.42%), South America (mean of
35.37%) and East-Central Europe (mean of 25.54%). The highest amount of tertiary
spending was in Scandinavia (mean of 48.92%) and Western Europe (mean of
38.89%).

Table 11.11: Tertiary spending per capita, by region and five-year periods, 1980–
2006, % of GDP per capita
1980–
1984

1985–
1989

1990–
1994

1995–
1999
31.61
26.81
50.06
32.27
41.15
33.27
50.68
26.64

2000–
2004
21.88
25.07
33.46
22.70
37.99
29.74
50.61
24.36

2005–
2006
22.78
46.07
22.59
21.65
37.52
25.82
45.45
25.74

Mean
all years
25.42
32.65
35.37
25.54
38.89
29.61
48.92
25.58

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
United Nations Statistics Division (2009a), United Nations Data Retrieval System; World Bank (2009)
World Development Indicators.
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11.11 GDP per capita, eight regions, 1980–2006
Scandinavia had the highest GDP per capita over the 26-year period (US$26,136),
followed by the Anglo-Saxon countries (US$20,847) and Western European countries
(US$20,743) (Table 11.12). The lowest GDP per capita was in East-Central Europe
(US$3,083). Despite these variations, all regions increased income per capita during
the period 1980–2006. The most noticeable increases were in South America (from
US$3,639 to US$4,610), Western Europe (from US$18,108 to US$23,617) and the
Anglo-Saxon countries (from US$16,224 to US$25,757).

Table 11.12: GDP per capita, by region and five-year periods, 1980-2006, $US
1980–
1984
$3,383
$10,387
$3,639
$2,663
$18,108
$16,224
$19,884
$8,179

1985–
1989
$3,896
$12,911
$3,595
$2,648
$19,908
$18,330
$22,818
$8,916

1990–
1994
$3,113
$16,222
$3,898
$2,755
$19,486
$19,199
$23,832
$10,088

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
World Bank (2009) World Development Indicators.

1995–
1999
$2,799
$18,262
$4,324
$2,804
$20,710
$21,424
$27,011
$11,073

2000–
2004
$4,181
$20,048
$4,512
$3,368
$22,629
$24,147
$30,452
$12,841

2005–
2006
$5,624
$22,805
$4,610
$4,263
$23,617
$25,757
$32,819
$13,785

Mean all
years
$3,833
$16,772
$4,097
$3,083
$20,743
$20,847
$26,136
$10,814
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11.12 Proportion of the population over 65 years, eight regions, 1980–
2006
The proportion of the population over the age of 65 years rose in all regions, with the
most noticeable increase being in Asia (+5.56%) and Southern Europe (+5.47%)
(Table 11.13). However, regions with the greatest proportion of persons over the age
of 65 during the years 1980–2006 were Western Europe (mean of 14.75%),
Scandinavia (mean of 15.51%) and Southern Europe (mean of 14.83%), while Asia
(mean of 8.62%) and South America (mean of 6.45%) had a comparatively smaller
proportion of older persons in the population.

Table 11.13: Proportion of the population over 65 years, by region and five-year
periods, 1980–2006 (%)
1980–
1984
11.84
6.04
5.35
11.49
13.32
11.24
14.76
11.92

1985–
1989
11.14
6.78
5.63
11.21
13.31
11.85
15.52
12.86

1990–
1994
12.04
7.73
6.03
12.38
14.23
12.49
15.78
14.17

1995–
1999
13.80
9.01
6.53
13.47
14.98
12.83
15.64
15.72

2000–
2004
15.36
10.53
7.05
14.37
15.95
13.11
15.56
16.90

Baltic States
Asia
South America
East-Central Europe
Western Europe
Anglo-Saxon
Scandinavia
Southern Europe
Source
World Health Organization (2009c), WHO Statistical Information System.

2005–
2006
16.25
11.60
8.11
14.98
16.71
13.40
15.80
17.39

Mean
all years
13.40
8.62
6.45
12.98
14.75
12.48
15.51
14.83
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11.2 Chapter summary
This chapter has presented descriptive results of the ecological variables used in
empirical analyses. It is possible that some of these are subject to the same problems
regarding reliability and validity as suicide data (please see Chapter 9 for an
explanation of these issues). Undoubtedly, this is an issue that affects most crosscountry ecological investigations, and highlights the need to acknowledge these
inconsistencies in data recording.
The chapter also showed substantial differences in these predictors between
countries and over time, which indicates the need to use statistical techniques
sensitive to these issues.
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12
Globalisation and suicide in eight world regions
12.1 Introduction
This chapter contains descriptive information on the globalisation index and genderspecific suicide rates in eight regions of the world over the period 1980–2006. This is
presented graphically in order to portray the differences in the globalisation index and
suicide over time. Each region is discussed separately, and includes a figure to
demonstrate changes in these key variables. The horizontal axis in each of these
figures represents the five-year periods, while the vertical axis represents both the
rank in the globalisation index and gender-specific suicide rates.

12.2 Graphical representations of the globalisation index and suicide in
eight world regions
12.2.1 Suicide and globalisation in East and Central Europe
Changes in the globalisation index and suicide rates in East and Central Europe over
the time period 1980–2006 can be seen in Figure 12.1. Countries included in this
group include Bulgaria, the Czech Republic, Hungary, Poland, the Russian Federation
and Ukraine. Male suicide increased from 38.8 deaths per 100,000 in 1980–84 to 42.3
in 2005–06, while female suicide decreased from an average rate of 12.3 to 8.2 over
the time period 1980–2006. Figure 12.1 shows that the total rank of globalisation
increased from a score of 37.7 in 1980 to 41.7 in 2006. Despite this, East-Central
Europe remains one of the least globalised areas compared with the other regions
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described in this chapter. Ukraine had the lowest globalisation rank (30.3) over the
period 1980–2006, while Poland (49), Russia (43.8) and Bulgaria (42.5) had the
highest overall ranks. It is interesting to note the increase in male suicide within this
region, which appears to coincide with the overall increase in globalisation. While this
descriptive analysis cannot presume to state that these two phenomena are in fact
related, the trends presented in Figure 12.1 clearly warrant greater attention.

Figure 12.1: Male and female suicide rates and globalisation index in EastCentral Europe, 1980–2006
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12.2.2 Suicide and globalisation in Western Europe
As shown in Figure 12.2, the suicide rate in countries of Western Europe (Austria,
France, Slovenia and Switzerland) decreased over the time period 1980-2006, falling
from 38.7 to 25.5 deaths per 100,000 for men and from 13.9 to 9.3 deaths for women.
Slovenia (39.5) had the lowest overall rank of globalisation, while Switzerland (64.7)
and Austria (67.3) had the highest rank. This region has one of the most consistent
levels of globalisation over the study period, which possibly reflects the wellestablished place of the countries in this region in the world economy.

Figure 12.2: Male and female suicide rates and globalisation index in Western
Europe, 1980–2006
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12.2.3 Suicide and globalisation in the Baltic States
Suicide showed a fluctuating trend in the Baltic States, as it decreased in the 1980s
then rose rapidly in the 1990s, before again falling in the period 2005–06 to a rate of
9.9 for females and 48.5 for males (Figure 12.3). In comparison, globalisation has
steadily risen in the region, increasing from a rank of 18.7 to 40 (Figure 12.3). As
described previously, countries such as Estonia made substantial gains in overall
levels of globalisation between 1980 and 2006 to obtain a rank of 46 in 2005–06.
Overall, there has been an average increase of 21.3 rank scores of globalisation during
the period 1980–2006. This overall increase in globalisation may reflect the transition
of countries in this region away from communism towards capitalism and democracy.
This perspective concurs with previous research linking recent social-political
changes to changing rates of suicide in the region (Brainerd, 2001; Mäkinen, 2000,
2006).
Figure 12.3: Male and female suicide rates and globalisation index in the Baltic
States, 1980-2006
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12.2.4 Suicide and globalisation in Asia
Male suicide has risen in Asia, the rate increasing from 16.4 to 28.8 over the period
1980–2006. Female suicide also increased from 12.6 deaths per 100,000 in 1980-1984
to 13.1 in 2005-2006. Asia made significant improvements in globalisation over the
period 1980–2006 rising from 42.5 to 58 (Figure 12.4). Japan (72.8) remains as the
highest achiever overall; while Hong Kong (43), China (38.7) and the Republic of
Korea (49.2) have also increased their overall rank of the globalisation index in the
past 26 years. These gains may indicate the greater prominence of countries in this
region in global economic, political and social functioning. It is also interesting to
note the drastically changing trends of suicide in the region. Past research has
suggested that global processes are connected to these changes (Chang et al., 2009;
Khang et al., 2005), which indicates the need for more research into this relationship.
Figure 12.4: Male and female suicide rates and globalisation index in Asia, 1980–
2006
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12.2.5 Suicide and globalisation in South America
There was an increase in male suicide in the South America countries (Brazil, Costa
Rica, El Salvador, Mexico and Uruguay) during the period 1980 (8.7 deaths per
100,000) to 2000–04 (12.1 deaths per 100,000). Rates declined slightly from the year
2004 onwards to a rate of 9.3 in 2005–06. The female suicide rate showed a similar
pattern, and increased from a rate of 2.4 in 1980–84 to 3.6 in 1995–99, before
declining to an average rate of 2.3 in 2005–06. The overall level of globalisation
increased from 22.2 in 1980 to 23.4 in 2006 (Figure 12.5), making South America one
of the least globalised areas in the world. Countries that achieved the highest ranks
over the period 1980–2006 were Mexico (45.5) and Brazil (34.3), while Uruguay
(7.7) and El Salvador (5.8) scored the lowest.

Figure 12.5: Male and female suicide rates and globalisation index in South
America, 1980–2006
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12.2.6 Suicide and globalisation in Anglo-Saxon countries
As shown in Figure 12.6, male suicide showed a fluctuating trend in the United
Kingdom, United States, Canada, Australia and New Zealand, first increasing from
16.3 in 1980–84 to 19.3 in 1995–99, before decreasing to 15.1 in 2005–06. By
comparison, female suicide decreased from an overall rate of 6.3 in 1980–84 to 4.1 in
2005–06. The total globalisation rank decreased slightly throughout the time period
1980–2006 (Figure 12.6). The countries that scored the highest overall globalisation
ranks were Australia (67.5), the United Kingdom (67) and the United States (71.2),
while New Zealand scored the lowest (55.8). Despite a slight drop in ranks of
globalisation, this region remains among the most globalised in the sample.

Figure 12.6: Male and female suicide rates and globalisation index in AngloSaxon countries, 1980–2006
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12.2.7 Suicide and globalisation in Scandinavia
Suicide decreased in Scandinavia over the period 1980–2006, falling from a rate of
32.2 per 100,000 to 21.6 for males and from 12.7 per 100,000 to 8.1 for females. In
comparison, globalisation increased steadily in the Scandinavian countries up until the
mid- and late 1990s (from 59.5 in 1980–84 to 64.3 in 1995–99), but decreased slightly
from the year 2000 and onwards (Figure 12.7). Despite this decrease, Scandinavia is
also one of the most globalised regions in the sample. The countries that scored the
highest rank in 2005–06 were Sweden (66.7) and Norway (61.5), while Denmark
(57.3) and Finland (59) had the lowest ranks.

Figure 12.7: Male and female suicide rates and globalisation index in
Scandinavia, 1980–2006
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12.2.8 Suicide and globalisation in Southern Europe
As demonstrated by the data presented in Chapter 10, countries in Southern Europe
(e.g. Greece, Italy, Portugal and Spain) have the lowest rates of suicide in the world
(see Tables 10.1 and 10.2). Despite this, the male suicide rates rose in this region from
8.2 per 100,000 in 1980–84 to 10.7 in 1995–99, before decreasing slightly to an
overall rate of 8.9 in 2005–06. The female rate fell throughout the time period from
3.2 to 2.6. The overall trends of globalisation have shown a slight decrease over the
period 1980–2006 from a rank of 56 to 53.8 (Figure 12.8). Overall, Italy (63.8) and
Spain (57) scored the highest ranks for globalisation, while Portugal (46.2) scored the
lowest rank.

Figure 12.8: Male and female suicide rates and globalisation index in Southern
Europe, 1980–2006
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12.3 Chapter summary
This chapter has shown clear differences in the trends of suicide and globalisation in
eight regions and over the period 1980–2006. There has been a notable increase in
male suicide within the sample countries comprising the regions of Asia, East-Central
Europe, South America, and Southern Europe. In comparison, female suicide
generally decreased in all regions excepting Asia.
In general, globalisation increased in the sample, particularly in the Baltic
States and Asia. Regions such as Scandinavia and Western Europe have shown a
slight reduction in overall levels of globalisation, despite generally stable and high
ranks over the period 1980–2006. The next chapter will describe the empirical
relationship between globalisation and suicide in the 35 sample countries, and seeks
to control for these differences in time and country trends.
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13
Testing the effect of globalisation and other ecological
predictors on suicide rate: Some empirical results
13.1 Introduction
The purpose of this chapter is to present an ecological analysis of the effects of
globalisation on suicide. This statistical analysis examines the influence of the
globalisation index on both male and female suicide rates across countries. The
analysis also shows the influence of 12 other ecological factors on suicide rates. All
the results shown in this chapter make an effort to control for variation in the outcome
and predictors variables over time and between countries.
Four major empirical analyses are presented in this chapter. The first shows
the “traditional” associations between ecological risk and protective factors and
suicide. The second analysis, reported in section 13.3, includes the globalisation index
as an explanatory variable, in addition to the “traditional” ecological predictors
reported in section 13.2. These analyses employ both fixed- and random-effects
models (Tables 13.1 and 13.2). The fixed-effects model accounts for stable country
characteristics by including within-country variation into the constant or intercept
term. Variations are subtracted off the mean of these variables within country units
(please refer to Chapter 7 for an explanation of this) (Wooldridge, 2002). The model
also uses robust standard errors to account for heteroskedasticity. By comparison, the
random-effects model includes both within- and between-country effects as part of the
error term. The Hausman test was used to determine which of these models was more
appropriate.
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The third major empirical analysis describes the effect of four specific levels
of the globalisation process by splitting the index and treating it as a discrete variable.
Unlike the previous models (section 13.2), this estimation was conducted using a
fixed-effects panel regression only, as the Hausman test indicated that it was superior
to the random-effects regression. As explained in Chapter 7, aggregate time effects on
suicide are accounted for by including a set of five-year dummy variables.
The final part of the chapter (section 13.5) will model geographical influences
on suicide by measuring the effect of the eight geo-cultural regions (i.e. East-Central
Europe, Western Europe, the Baltic States, Asia, South America, the Anglo-Saxon
countries, Scandinavia and Southern Europe). A different empirical approach was
required for this analysis, as it included characteristics that did not vary over time, and
was therefore collinear with the fixed-effects. Consequently, this analysis uses a
population-level model, which provides information about the effect of a predictor
(globalisation) across the total sample, rather within any one country (Twisk, 2004).
Regions were coded as dichotomous variables with the region of interest coded as “1”
and all other regions coded as “0”.

13.2 The effect of ecological predictors on suicide rates
Multi-collinearity was examined by investigating the Variance Inflation Factors (VIF)
test. This measures the impact of collinearity among the variables in a regression
model. As can be seen in Appendix 3, none of the scores exceeded the value of 3
(although it should be noted that there is no agreed ‘rule of thumb’ regarding critical
VIF values) (O’Brien, 2007).
Table 13.1 shows the effect of the standard ecological predictors on male and
female suicide. The fixed-effects analysis can be seen in models 1a (males) and 2a
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(females), while the random-effects analysis is presented in models 1b (males) and 2b
(females).
The fixed-effects (1a and 2a) analyses pass the F-test of significance for both
males and females, which suggest that the estimated coefficients in the equation are
jointly equal to zero. This indicates that the models are more appropriate to use than a
pooled ordinary-least-squared model (which does not account for correlation within
country groups). For males, the within R2 value is 0.3894 and the overall R2 is 0.3807.
For females, these comparable goodness-of-fit statistics are 0.2893 and 0.1930 for the
within and overall R2 respectively. The R2 is calculated on the regression of mean detrended datasets, and group effects (estimated as fixed-effects) are subtracted out of
the model before the model fit.
The estimated models are also significant when using random-effects analysis
(1b and 2b), as seen in the significant Wald statistic. The within R2 and overall R2 are
0.3867 and 0.4302 for males and 0.2820 and 0.3381 for females.
The fixed-effects models indicate that male suicide (model 1a) is positively
related to unemployment (coefficient = 0.03, p<0.05), female participation in the
work force (coefficient = 0.27, p<0.001), and the proportion of the population over
the age of 65 years (coefficient = 0.07, p<0.001). Expenditure on health (coefficient =
–0.10, p<0.05) is related to a reduction in male suicide. Variables associated with an
increase in female suicide (model 2a) include unemployment (coefficient = 0.06,
p<0.05) and the proportion of the population over the age of 65 years (coefficient =
0.06, p<0.05). Expenditure on health (coefficient = –0.11, p<0.10) and religious book
production (coefficient = –0.03, p<0.10) were related to a reduction in suicide rates.
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Attention is now turned to the results of the random-effects models. Like the
earlier analysis using fixed-effects, male suicide (model 1b) is adversely affected by
unemployment (coefficient = 0.03, p<0.05), females in the labour force (coefficient =
0.32, p<0.001) and the proportion of the population over 65 years (coefficient = 0.07,
p<0.001). Health spending is associated with lower male suicide (coefficient = –0.11,
p<0.001). The random-effects model also shows that employment in agriculture was
associated with an increase in male suicide (coefficient = 0.02, p<0.05), while
religious book production (coefficient = –0.01, p<0.10), fertility (coefficient = –0.05,
p<0.05), GDP per capita (coefficient = –0.10, p<0.001) and tertiary spending
(coefficient = –0.03, p<0.05) were associated with lower male suicide rates.
The random-effects model for females (model 2b) also shows similar results to
earlier analysis using fixed-effects, as unemployment (coefficient = 0.05, p<0.001),
and the population over 65 years (0.05, p<0.001) were associated with an increase in
suicide. Religious book production (coefficient = –0.03, p<0.001) and health spending
(coefficient = –0.12, p<0.001) were associated with lower suicide. However, randomeffects model also found a number of significant results that were not statistically
significant in the fixed-effects model. In particular, this refers to the influence of
employment in agriculture (coefficient = 0.04, p<0.05), female labour force
participation (coefficient = 0.26, p<0.001) and tertiary education spending (coefficient
= 0.03, p<0.05), which were associated with higher female suicide. The rural
population (coefficient = –0.11, p<0.05) and fertility (–0.08, p<0.05) were related to a
reduction in female suicide rates.
The results discussed above demonstrate the influence of ecological risk and
protective factors on gender-specific suicide rates. Indicators such as the participation
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of females in the workforce had a stronger relationship with male suicide, while
religious book production had a stronger relationship with female suicide. These
gender-specific findings indicate the need to distinguish between risk and protective
factors for males and female suicide. It is also necessary to note that females generally
had a lower R2 than males, which potentially supports the notion that they are less
sensitive to shifts in the social environment than men (Durkheim, 1897/1950; Steen &
Mayer, 2004).
Regardless of whether analysis was conducted using the fixed- or randomeffects models, a number of variables were not found to be significant in this analysis
(e.g. divorce and the international migrant population). One of the reasons for this
may be connected to the use of the population as a weight for these variables. These
were chosen due to a lack of data for other potential weights (e.g. number of
marriages in the country). The generally low prevalence of both these factors in
countries over time and the limited data series may also be connected to these nonsignificant findings.
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p<0.001

p<0.001

Female suicide
random-effects model
Model 2b
Stand.
Std.
coef.
Error
0.00
0.01
–0.11**
0.05
0.05***
0.01
0.04**
0.02
0.26***
0.05
0.01
0.01
–0.03***
0.01
–0.08**
0.03
–0.12***
0.04
0.03**
0.01
0.05***
0.01
-0.01
0.01
0.16
0.13
0.13
0.10
0.05
0.08
0.09
0.06
–0.03
0.05
1.19***
0.15
0.2820
0.3381
276.06
p<0.001

Male suicide
random-effects model
Model 1b
Stand.
Std.
coef.
Error
0.02
0.01
0.05
0.04
0.03**
0.01
0.02**
0.01
0.32***
0.03
0.01
0.01
–0.01*
0.01
–0.05**
0.02
–0.11***
0.03
–0.03**
0.01
0.07***
0.01
–0.01***
0.01
–0.08
0.09
–0.01
0.08
–0.05
0.06
0.01
0.05
–0.05
0.03
2.36***
0.11
0.3867
0.4302
464.98
p<0.001

Sources: See Chapter 7-9.
Notes: Dependent variable is age-standardised suicide rate (suicides per 100,000 inhabitants). “Stand.Coef.” refers to the Standardised Coefficient term. “Std. Error” refers to the
robust standard error of the Standardised Coefficient term. Coefficients of country specific dummies not shown
***p<0.001 **p<0.05 *p<0.10.

Divorce (% pop)
Rural population (% pop)
Unemployment (% pop)
Employment in agriculture (% employed pop)
Females in the labour force
International migrants (% pop)
Religious book production (% pop)
Fertility rate (per female in the pop)
Expenditure on health (per capita)
Expenditure on tertiary education (GDP per capita)
Population over 65 years (% pop)
GDP per capita
1980–84
1985–89
1990–94
1995–99
2000–2004
Constant
R2(within)
R2overall)
F(17,34)
Wald chi2(17)
p value

Female suicide
fixed-effects model
Model 2a
Stand.
Std.
coef.
Error
–0.01
0.03
–0.25
0.22
0.06**
0.03
0.04
0.03
0.19
0.13
0.01
0.01
–0.03*
0.01
–0.04
0.07
–0.11*
0.06
0.03
0.03
0.06**
0.02
–0.01
0.01
0.14
0.14
0.12
0.13
0.04
0.12
0.09
0.10
–0.03
0.07
1.14***
0.31
0.2893
0.1930
3.13

Male suicide
fixed-effects model
Model 1a
Stand.
Std.
coef.
Error
0.01
0.02
0.03
0.15
0.03**
0.02
0.02
0.02
0.27***
0.07
0.01
0.01
–0.01
0.01
–0.05
0.05
–0.10**
0.04
–0.02
0.02
0.07***
0.02
–0.01
0.01
–0.09
0.12
–0.02
0.11
–0.05
0.10
0.01
0.09
–0.05
0.06
2.35***
0.23
0.3894
0.3807
11.13
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Table 13.1: The association between ecological risk and protective factors and male and female suicide, fixed-effects (using robust standard
errors) and random-effects models

13.3 The effect of the globalisation index on suicide rates, controlling for
other ecological predictors
Table 13.2 shows the effect of the globalisation index on male and female suicide. As
can be seen, the models in this table retain the variables used in the analysis discussed
in Table 13.1.
The first two columns in Table 13.2 represent the results for the fixed-effects
analysis for male (model 3a) and female (model 4a) suicide. Both models are
significant, as indicated by the p value of the F-test. For males, the within R2 is 0.4170
and the overall R2 is 0.3362, while for females these are 0.3138 and 0.1805
respectively.
The last two columns of Table 13.2 represent the results of the random-effects
analysis. The overall Wald test indicated that the model was significant for males
(model 3b) and females (model 4b). The within and overall R2 are 0.4131 and 0.3380
in model 3b, and 0.3067 and 0.2916 in model 4b.
As in the previous fixed-effects analysis (i.e. model 1b in Table 13.1),
unemployment (coefficient = 0.03, p<0.10), the population over 65 years
(coefficient = 0.06, p<0.001) and the female workforce (coefficient = 0.26, p<0.001)
were related to an increase in male suicide, while expenditure on health was related to
a reduction in male suicide (coefficient = –0.09, p<0.05). However, this model also
showed some differences to previous fixed-effect models, as GDP per capita was
associated with a decrease in male suicide (coefficient = –0.01, p<0.10). Model 3a
also shows that increasing globalisation (as measured by the globalisation index) is
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related to a rise in male suicide. This fell just outside the 95% significance level
(coefficient = 0.01, p<0.10).
The results of the estimation of the fixed-effects model indicate that
globalisation is associated with higher female suicide rates, but this relationship does
not reach statistical significance (Model 4a). Unemployment (coefficient = 0.06,
p<0.05) and population over 65 years (coefficient = 0.05, p<0.05) were associated
with an increase in female suicide, while religious book production (coefficient =
–0.02, p<0.10) was associated with lower suicide.
Results of the random-effects analysis (model 3b and 4b) are similar to the
earlier analysis reported in Table 13.1 (models 1b and 2b). As shown in model 3b,
unemployment (coefficient = 0.02, p<0.05), female participation in the labour force
(coefficient = 0.31, p<0.001) and the population over 65 years (coefficient = 0.06,
p<0.001) were associated with a rise in male suicide. Fertility (coefficient = –0.05,
p<0.05), expenditure on health (coefficient = –0.10, p<0.001), tertiary education
spending (coefficient = –0.02, p<0.05) and GDP per capita (coefficient = –0.01,
p<0.001) were associated with a reduction in male suicide. Unlike the earlier model
(i.e. without the globalisation index), the rural population was associated with an
increase in male suicide (coefficient = 0.10, p<0.05), as in the fixed-effects models
globalisation is related to an increase in male suicide (coefficient = 0.01, p<0.001).
Results for females (model 4b) show some differences from the earlier
random-effects model (i.e. models 2b), as the rural population was no longer
significant. Aside from this, most other associations in the model are the same as the
analysis without the globalisation variable. Unemployment (coefficient = 0.05,
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p<0.001), employment in agriculture (coefficient = 0.04, p<0.05), female participation
in the labour force (coefficient = 0.25, p<0.001), tertiary education spending
(coefficient = 0.03, p<0.05) and the proportion of the population over 65 years
(coefficient = 0.05, p<0.001) were associated with an increase in female suicide.
Variables associated with a reduction in female suicide included religious book
production (coefficient = –0.03, p<0.05), fertility (coefficient = –0.08, p<0.001) and
expenditure on health (coefficient = –0.11, p<0.05). GDP per capita (coefficient =
–0.01, p<0.05) was associated with a decrease in female suicide. Unlike earlier
models, the globalisation index was associated with a significant increase in female
suicide (coefficient= 0.01, p<0.001).
The fixed-effects analysis suggests mixed support for Hypothesis 2, as
increasing globalisation was associated with an increase in male suicide, but had no
statistically significant effect on females. However, globalisation was associated with
an increase in both male and female suicide in the random-effects models.
The fact that fixed-effects models found fewer significant relationships may be
due to the use of a robust-error structure, which produces more conservative estimates
(e.g. refer to the differences in the globalisation index which is significant at p<0.10
in the fixed-effects model and at p<0.001 in the random-effects models).
These differences may also reflect variation in the underlying analytic
techniques and assumptions used in the fixed- and random-effects models. To restate
these differences (this was previously discussed in Chapter 7), the fixed-effects model
estimates individual effects by including dummy variables (and intercepts) for each
group. A fixed-group effect model therefore examines group differences in intercepts,
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assuming the same slopes and constant variance across entities or subjects. Since a
group (individual specific) effect is time invariant and considered part of the intercept,
individual group effects are allowed to be correlated to other regressors (as stated in
Park, 2009).
In random-effects models, the difference among groups (or time periods) lies
in their variance of the error term, not in their intercepts. Such a model therefore
assumes the same intercept and slopes across groups (Park, 2009). Compared with
fixed-effects models, random-effects models generally produce better p value
estimates, as they are more efficient.
However, random-effects models are based on the assumption that variation
across entities is random and uncorrelated with the independent variables included in
the model (Greene, 2003). This assumption can be tested using the Hausman test. If
individual effects are correlated with other regressors, the fixed-effects models are
more appropriate.
The Hausman test was conducted to assess which model was more appropriate
for the data used in this thesis. This tests the null hypothesis that the coefficients
estimated by the efficient random effects estimator are the same as the ones estimated
by the consistent fixed effects estimator. The test was found to be significant
(p<0.001), which suggests that the fixed-effects model was preferable over the
random-effects model (as the individual effects were correlated with the regressors).
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P<0.001

p<0.001

Female suicide
random-effects model
Model 4b
Stand.
Std.
coef.
Error
–0.01
0.01
–0.07
0.05
0.05***
0.01
0.04**
0.02
0.25***
0.05
0.01
0.01
–0.03**
0.01
–0.08*** 0.03
–0.11**
0.04
0.03**
0.01
0.05***
0.01
–0.01**
0.00
0.13
0.12
0.11
0.10
0.04
0.08
0.09
0.06
–0.02
0.04
0.01***
0.01
1.00***
0.16
0.3067
0.2916
301.66
P<0.001

Male suicide
random-effects model
Model 3b
Stand.
Std.
coef.
Error
0.01
0.01
0.06*
0.04
0.02**
0.01
0.02*
0.01
0.31***
0.03
0.01
0.01
–0.01
0.01
–0.05**
0.02
–0.10***
0.03
–0.02**
0.01
0.06***
0.01
–0.01***
0.01
–0.10
0.09
–0.02
0.07
–0.05
0.06
0.01
0.05
–0.05
0.03
0.01***
0.01
2.22***
0.11
0.4131
0.3380
496.64
p<0.001

Sources: See Chapter 7-9. Notes: Dependent variable is age-standardized suicide rate (suicides per 100,000 inhabitants). “Stand.Coef.” refers to the Standardised Coefficient term.
“Std. Error” refers to the robust standard error of the Standardised Coefficient term. Coefficients of country specific dummies not shown ***p<0.001 **p<0.05 *p<0.10.

Divorce (% pop)
Rural population (% pop)
Unemployment (% pop)
Employment in agriculture (% employed pop)
Females in the labour force
International migrants (% pop)
Religious book production (% pop)
Fertility rate (per female in the pop)
Expenditure on health (per capita)
Expenditure on tertiary education (GDP per capita)
Population over 65 years (% pop)
GDP per capita
1980–84
1985–89
1990-1994
1995–99
2000–2004
Globalisation index
constant
R2(within)
R2overall)
F(18,34)
Wald chi2(17)
p value

Female suicide
fixed-effects model
Model 4a
Stand.
Std.
coef.
Error
–0.03
0.03
–0.20
0.20
0.06**
0.02
0.04
0.02
0.17
0.14
0.01
0.01
–0.02*
0.01
–0.05
0.07
–0.10
0.06
0.03
0.03
0.05**
0.02
–0.01
0.01
0.10
0.15
0.10
0.13
0.04
0.12
0.08
0.10
–0.02
0.07
0.01
0.01
0.90**
0.40
0.3138
0.1805
2.64

Male suicide
fixed-effects model
Model 3a
Stand.
Std.
coef.
Error
–0.01
0.02
0.07
0.14
0.03*
0.01
0.03
0.02
0.26***
0.07
0.01
0.01
–0.01
0.01
–0.05
0.05
–0.09**
0.04
–0.02
0.02
0.06***
0.02
–0.01*
0.01
–0.11
0.13
–0.03
0.11
–0.05
0.09
0.01
0.09
–0.04
0.05
0.01*
0.01
2.15***
0.27
0.4170
0.3362
9.69

Table 13.2: The association between ecological risk and protective factors, globalisation, and male and female suicide, fixed-effects (using
robust standard errors) and random-effects model
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13.4 The effect of medium, high and very high levels of the globalisation
index on suicide rates, compared with low levels
Table 13.3 shows the associations between male (model 5) and female (model 6)
suicide mortality, ecological risk factors and different levels of the globalisation
index. This seeks to establish whether globalisation has a different effect on suicide at
varying stages of the process. The discrete levels of globalisation used to test this
were as follows: medium (levels 27 to 49), high (levels 50 to 61) and very high (levels
62 and over), which are compared with low levels of the process (levels 0 to 26).
Analysis was conducted using fixed-effects analysis, as the Hausman test found it to
be more appropriate than the random-effects model.
As can be seen, both the models in Table 13.3 are significant, as the F-test
shows that all estimated the coefficients in the equation as jointly equal to zero
(p<0.001). This is not surprising, as these are actually variants of models seen in
Tables 13.1 and 13.2.
Model 5 displays results for male suicide. The within R2 is 0.4377 and the
overall R2 0.3903, which explains significantly more variance than earlier models.
Predictors associated with an increase in male suicide include the female workforce
(coefficient = 0.30, p<0.001) and the population over 65 years of age (coefficient =
0.06, p<0.001). Predictors associated with a reduction in suicide are religious book
production (coefficient = –0.02, p<0.10) and health spending (coefficient = –0.09,
p<0.05). There is no significant difference between the effect of medium and high
levels of globalisation on male suicide compared with low levels of globalisation.
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Very high levels of globalisation are associated with significantly higher suicide rates
than low levels (coefficient = 0.24, p<0.05).
The results for females are indicated in the column headed “Model 6”. The
within R2 is 0.3410 and the overall R2 is 0.2464. Corresponding to earlier findings,
religious book production (coefficient = –0.04, p<0.05) and health spending
(coefficient = –0.10, p<0.10) are associated with a decrease in female suicide.
Variables associated with an increase in female suicide include unemployment
(coefficient = 0.06, p<0.05), employment in agriculture (coefficient = 0.05, p<0.10),
female labour force participation (coefficient = 0.24, p<0.10) and the population over
65 years of age (coefficient = 0.05, p<0.05). There is no significant difference
between the effects of medium and high levels of globalisation compared with low
levels. However, consistent with earlier findings for males, very high levels of
globalisation are associated with an increase in female suicide compared with low
levels of the process (coefficient = 0.21, p<0.05).
These findings indicate that the highest levels of the process pose a greater
risk for male and female suicide than low levels of the process. These differing effects
at varying levels of globalisation suggest support for Hypothesis 3.
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Table 13.3: Different levels of globalisation, ecological risk and protective factors and
male suicide, fixed-effects model using robust standard errors

Divorce (% pop)
Rural population (% pop)
Unemployment (% pop)
Employment in agriculture (% employed pop)
Females in the labour force
International migrants (% pop)
Religious book production (% pop)
Fertility rate (per female in the pop)
Expenditure on health (per capita)
Expenditure on tertiary education (GDP per capita)
Population over 65 years (% pop)
GDP per capita
1980–84
1985–89
1990–94
1995–99
2000–2004
Globalisation medium (27 to 49)
Globalisation high (50 to 61)
Globalisation very high (62 and over)
Constant
R2(within)
R2(overall)
F test
P value

Male suicide
Model 5
Stand.
Stand.
Coef.
Error
–0.01
0.02
0.08
0.14
0.02
0.01
0.03
0.02
0.30***
0.07
0.01
0.01
–0.02*
0.01
–0.04
0.05
–0.09**
0.04
–0.01
0.02
0.06***
0.02
–0.01
0.01
–0.12
0.13
–0.04
0.11
–0.06
0.09
0.01
0.08
–0.05
0.05
0.01
0.05
0.07
0.05
0.24**
0.08
2.34***
0.23
0.4377
0.3903
F(20,34) 13.51
p<0.001

Female suicide
Model 6
Stand.
Stand.
Coef.
Error
–0.02
0.03
–0.19
0.20
0.06**
0.02
0.05*
0.02
0.24*
0.12
0.01
0.01
–0.04**
0.01
–0.04
0.06
–0.10*
0.06
0.04
0.03
0.05**
0.02
–0.01
0.01
0.10
0.15
0.09
0.14
0.03
0.12
0.09
0.09
–0.02
0.07
–0.09
0.08
–0.01
0.09
0.21*
0.12
1.18***
0.29
0.3410
0.2464
F(20,34) 5.88
p<0.001

Sources: See Chapters 7- 9.
Notes: Dependent variable is age-standardised suicide rate (suicides per 100,000 inhabitants). “Stand.Coef.”
refers to the Standardised Coefficient term. “Std. Error” refers to the robust standard error of the
Standardised Coefficient term. Coefficients of country specific dummies not shown
***p<0.001 **p<0.05 *p<0.10.
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13.5 The effect of geo-cultural regions on suicide rates
Having established that higher levels of the globalisation process are associated with
an increase in suicide, attention will now be turned to the geo-cultural regional
effects. These are assessed through the eight indicator variables discussed previously.
Analysis also includes the variables presented in Tables 13.1 and 13.2. Results for
males and females (Tables 13.4 and 13.5 respectively) are presented as variations on
eight models, one for each geo-cultural region (e.g. models 7a to 7h for males and
model 8a to 8h for females). Row and column titles have been abbreviated to allow all
eight geographical regions to be presented on a single page.
Time-variant predictors such as the geo-cultural region cannot be implemented
in the fixed-effects analysis. For this reason, regional effects are estimated using a
population-averaged model with robust standard errors, which measures the withinpanel dependence (e.g. correlation within country clusters) by averaging effects over
all panels (Hardin & Hilbe, 2003).4 This can be used to estimate both continuous and
binary variables and utilises the Wald test to assess the appropriateness of the model.
The Wald test for each of the variations indicates that the joint coefficients are
significant for males (Table 13.4) and females (Table 13.5). Across all models for
males (models 7a to 7h), unemployment (p<0.10), female labour force participation
(p<0.001), and population over the age of 65 years (p<0.001) were associated with an
increase in male suicide. Health spending (p<0.05) and GDP per capita (p<0.10) were
associated with a decrease in male suicide across the sample. Globalisation remains as
4

This is obtained by introducing a parametisation for panel level correlation, estimated by averaging

the effect across the panel. These are commonly known as marginal models.
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an important determinant of suicide in all models, with the significance level falling
just above the p<0.05 cut-off.
Only two regions exert significant effects on male suicide: The Baltic States,
an area that was associated with higher male suicide rates (coefficient=0.63, p<0.05),
and the Southern Europe indicator variable, which was associated with a reduction in
male suicide (coefficient = –1.13, p<0.001). This probably reflects the variation from
the average male suicide rates in the sample, as the Baltic States have the highest rates
in the sample, while some Southern European countries have some of the lowest.
The results for female suicide (Table 13.5) show similarities to earlier
analyses. Across all models (i.e. 8a to 8h), unemployment (p<0.05), employment in
agriculture (p<0.10) (except in Southern Europe, where it was non-significant) and
the population over 65 years (p<0.05 and p<0.001) are associated with an increase in
suicide. Religious book production (p<0.10) and health spending (p<0.10) were
associated with lower female suicide. Female labour participation was related to an
increase in female suicide in Asia and Southern Europe (p<0.10). The globalisation
index had no significant effect on suicide.
Compared with other regions, the Baltic States (coefficient = 0.48 p<0.05) and
the Asia indicators (coefficient = 0.83, p<0.001) were associated with higher female
suicide rates. The Southern European (coefficient = –1.07, p<0.001) and the AngloSaxon (coefficient= –0.55, p<0.05) indicators were related to a reduction in female
suicide.
These results indicate that areas with an especially low (e.g. Southern Europe)
or high (e.g. the Baltic States) suicide rate have a significant influence on suicide,
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even after controlling for the effect of other ecological predictors. Providing support
for Hypothesis 4, this analysis suggests that characteristics embedded in the socialcultural context influence both male and female suicide.

13.6 Chapter summary
This chapter has shown an empirical relationship between ecological predictors and
suicide mortality for both women and men. First, an analysis was conducted between
ecological predictors and suicide. This produced support for Hypothesis 1, in that a
number of ecological predictors had a relationship with suicide mortality. The second
major analysis brought the globalisation index into the empirical model. This found
mixed support for Hypothesis 2, in that the index had a relationship with male suicide
rates, but no relationship with female suicide rates. The next analysis found support
for Hypothesis 3, in that higher levels of the globalisation index had a significantly
greater effect on suicide mortality than lower levels. This result was found for both
women and men. The fourth analysis sought to investigate the effect of eight different
geo-cultural regions on suicide. Supporting Hypothesis 4, some regions had a
statistically significant effect on male and female suicide mortality, while others did
not.
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2.16***
199.77
0.000

0.23

SE
0.01
0.12
0.01
0.02
0.07
0.01
0.01
0.02
0.03
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01
0.23

0.22

0.25

0.21

2.17***
217.26
0.000

SE
0.01
0.12
0.01
0.02
0.07
0.01
0.01
0.02
0.03
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01

Model 7b
Std coef
0.01
0.06
0.03*
0.03
0.27***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*

2.14***
281.16
0.000

0.63**

Model 7c
Std coef
0.01
0.07
0.03*
0.03
0.26***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*

0.24

0.20

SE
0.01
0.13
0.01
0.02
0.07
0.01
0.01
0.02
0.04
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01

2.19***
190.39
0.000

0.07

Model 7d
Std coef
0.01
0.07
0.03*
0.03
0.27***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*

0.22

0.24

SE
0.01
0.12
0.01
0.02
0.07
0.01
0.01
0.02
0.03
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01

2.23***
257.42
0.000

–0.19

Model 7e
Std coef.
0.01
0.07
0.03*
0.03
0.27***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*

0.27

0.31

SE
0.01
0.12
0.01
0.02
0.07
0.01
0.01
0.02
0.04
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01

2.21***
188.46
0.000

–0.12

Model 7f
Std coef
0.01
0.06
0.03*
0.03
0.27***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*

0.22

0.22

SE
0.01
0.12
0.01
0.02
0.07
0.01
0.01
0.02
0.04
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01

2.18***
192.99
0.000

0.15

Model 7g
Std coef
0.01
0.07
0.03*
0.03
0.27***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*

0.22

0.24

SE
0.01
0.12
0.01
0.02
0.07
0.01
0.01
0.02
0.04
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01

–1.13***
2.28***
520.21
0.000

Model 7h
Std coef
0.01
0.09
0.03*
0.02
0.29***
0.01
–0.01
0.01
–0.01**
–0.03
0.06***
–0.01**
–0.10
–0.03
–0.05
0.01
–0.05
0.01*

0.23
0.18

SE
0.01
0.09
0.01
0.02
0.06
0.01
0.01
0.02
0.03
0.02
0.01
0.01
0.12
0.11
0.09
0.08
0.05
0.01
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Sources: See Chapter 7-9.
Notes: Dependent variable is age-standardised suicide rate (suicides per 100,000 inhabitants). “Stand.Coef.” refers to the Standardised Coefficient term. “Std. Error” refers to the robust standard
error of the Standardised Coefficient term. Coefficients of year and country specific dummies not shown
***p<0.001 **p<0.05 *p<0.10.

Divorce
Rural population
Unemployment
Employ. agriculture
FLFP
International migrants
Religion books
Fertility rate
Expenditure on health
Expend. tertiary edu
Pop. over 65 years
GDP per capita
1980–84
1985–89
1990–94
1995–99
2000–04
Globalisation
East-Central Europe
Western Europe
Baltic States
Asia
South America
Anglo-Saxon
Scandinavia
Southern Europe
Constant
Wald chi2(19)
p value

Model 7a
Std coef
0.01
0.07
0.03*
0.03
0.27***
0.01
–0.01
0.01
–0.09**
–0.02
0.06***
–0.01*
–0.11
–0.03
–0.05
0.01
–0.04
0.01*
0.21

Table 13.4 the relationship between globalisation, ecological predictors, regional effects and male suicide, population-level model

0.02
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.15
0.13
0.12
0.10
0.07
0.01
0.29

0.36

0.04*
0.20
0.01
–0.06*
–0.06
–0.10*
0.03
0.05**
–0.01
0.11
0.11
0.04
0.08
–0.02
0.01
0.18

0.96**
46.30
0.000

0.33

0.31

0.39

0.96**
57.46
0.000

0.02
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.14
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.17
0.02

0.04*
0.20
–0.01***
–0.03*
–0.06
–0.10*
0.03
0.05**
–0.01
0.11
0.11
0.04
0.08
–0.02
0.01

Model 8b
SE Std coef
0.03 –0.02
0.17 –0.15
0.02 0.06**

0.96**
93.3
0.000

0.48**

0.04*
0.19
0.01
–0.06*
–0.06
–0.10*
0.03
0.05**
–0.01
0.11
0.11
0.04
0.08
–0.02
0.01

Model 8c
Std coef
–0.02
–0.16
0.06**

0.35

0.23

0.02
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.15
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.17
0.02

0.89***
76.89
0.000

0.83***

0.04*
0.23*
0.01
–0.02*
–0.06
–0.10**
0.03
0.05***
–0.01
0.12
0.11
0.04
0.08
–0.02
0.01

Model 8d
Std coef
–0.02
–0.12
0.06**

0.29

0.21

0.02
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.14
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.15
0.02

1.11**
89.27
0.000

–0.59

0.04*
0.19
0.01
–0.03*
–0.06
–0.10*
0.03
0.05**
–0.01
0.11
0.10
0.04
0.08
–0.02
0.01

Model 8e
Std coef.
–0.02
–0.17
0.06**

0.42

0.55

0.02
0.13
0.01
0.01
0.06
0.06
0.03
0.02
0.01
0.14
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.18
0.02

1.07***
47.48
0.000

–0.55**

0.04*
0.20
0.01
–0.03*
–0.06
–0.10**
0.03
0.05**
–0.01
0.11
0.11
0.04
0.08
–0.02
0.01

Model 8f
Std coef
–0.02
–0.16
0.06**

0.33

0.27

0.02
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.14
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.17
0.02

0.98***
47.18
0.000

0.21

0.04*
0.20
0.01
–0.03*
–0.06
–0.10**
0.03
0.05**
–0.01
0.11
0.11
0.04
0.08
–0.02
0.01

Model 8g
Std coef
–0.02
–0.15
0.06**

0.33

0.27

0.02
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.14
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.17
0.02

–1.07***
1.07***
133.05
0.000

0.04
0.22*
0.01
–0.03*
–0.08
–0.10**
0.03
0.05**
–0.01
0.12
0.11
0.05
0.08
–0.02
0.01

Model 8h
Std coef
–0.02
–0.08
0.05**

0.23
0.31

0.03
0.13
0.01
0.01
0.06
0.05
0.03
0.02
0.01
0.15
0.13
0.12
0.10
0.07
0.01

SE
0.03
0.15
0.02
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Sources: See Chapter 7-9.
Notes: Dependent variable is age-standardised suicide rate (suicides per 100,000 inhabitants). “Stand.Coef.” refers to the Standardised Coefficient term. “Std. Error” refers to the robust standard
error of the Standardised Coefficient term. Coefficients of year and country specific dummies not shown
***p<0.001 **p<0.05 *p<0.10.

Employ. agriculture
FLFP
International migrants
Religion books
Fertility rate
Expenditure on health
Expend. tertiary edu
Pop. over 65 years
GDP per capita
1980–84
1985–89
1990–94
1995–99
2000–2004
Globalisation
East-Central Europe
Western Europe
Baltic States
Asia
South America
Anglo-Saxon
Scandinavia
Southern Europe
Constant
Wald chi2(19)
p value

Divorce
Rural population
Unemployment

Model 8a
Std coef
–0.02
–0.15
0.06**

Table 13.4 the relationship between globalisation, ecological predictors, regional effects and female suicide, population-level model

14
Conclusion
This ecological study investigated the link between globalisation and suicide in a
sample of 35 countries over the period 1980–2006. A number of empirical steps were
undertaken in order to do this. One of the most important was the development of a
globalisation index, which was used to measure the construct of globalisation over a
26-year period at the country level. The empirical analyses, presented in Chapter 13,
estimated the effect of globalisation (and other ecological predictors) on male and
female age-standardised suicide rates using three estimation techniques: fixed-effects,
random-effects and population-averaged models. The aim of this chapter is to draw
together the results from these models and provide possible explanations for
significant associations. The chapter will also discuss the contribution this thesis has
made to research in the area, the limitations that may have affected results, and the
potential for future research stemming from the findings of this study.

14.1 Ecological risk and protective factors and suicide
Empirical analysis found support for the hypothesis that suicide would be related to
the ecological risk and protective factors identified in previous studies (Hypothesis 1).
These relationships were established after controlling for time-trends (e.g. trends in
suicide over the period 1980–2006) and individual characteristics associated with
country context, as tested by both the fixed- and random-effects models. Overall,
empirical analysis using random-effects models found a larger number of significant
relationships between ecological predictors and suicide than the fixed-effects models.
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However, the discussion below will focus on the results of the fixed-effects model, as
the Hausman test indicated that it was superior to the random-effects model.
Like past studies, this thesis found that male and female suicide rates were
related to unemployment (Blakely et al., 2003; Gilchrist et al., 2007; Preti & Miotto,
1999b; Qin, Mortensen, Agerbo, Westergard-Nielsen, & Eriksson, 2000), and the
proportion of the population aged over 65 years (Shah, 2009). The fixed-effects
analysis also found that health spending was associated with lower female and male
suicide rates. This relationship has been reported in past studies (e.g. Minoiu &
Andrés, 2008; Tondo et al., 2006; Zimmerman, 1995, 2002).
Female labour force participation had a more observable effect on males,
which may indicate that men are more influenced by changes in gender roles (e.g. the
increasing number of females moving into paid employment) than women (Stack,
1998). Males were also affected by per capita GDP, which was associated with a
decrease in male suicide rates (Neumayer, 2003b).
Results for females indicated that religious book production was associated
with a decrease in suicide rates, which confirms the protective effect of this variable
reported in past research (Cutright & Fernquist, 2004; Fernquist & Cutright, 1998).
As discussed in Chapter 2 of this thesis, traditional explanations in suicidology
view those factors associated with decreasing suicide (e.g. religious book production)
as proxies for the protective effect of social integration. Those that are related to an
increase in suicide (e.g. unemployment and female labour force participation) are
commonly thought to symbolise the adverse effects of changing norms, values and
expectations in society. The finding of this thesis support these perspectives, and thus
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concurs with the large amount of the literature that suggests society influences human
wellbeing and suicide (e.g. Berkman et al., 2000; Fernquist, 2007; Fernquist &
Cutright, 1998; Graeff & Mehlkop, 2007; Turner, 2003).
A number of other risk and protective factors were not found to be significant
(e.g. fertility, divorce, migrant population). This may because the meaning and value
of familial and romantic bonds– and the connection these have to suicidality– are
culturally specific. If the value of social relationships is different between the
countries included in this study, these effects may have been accounted for by the
fixed effect regression, which controls for the influence of country-specific omitted
variables. In comparison, it appears that the influence of economic and labour market
predictors act as general indicators of suicide in all countries of the sample over time.
However, as explained in Chapter 13, another reason for the small number of
significant relationships may be connected to the quality of the data, as there were a
number of missing observations in these variables. Diversity in the distribution of the
variables between countries may also explain these results, as there was substantial
variation between the minimum and maximum values of these predictors between
countries. This may mean that a strong relationship between a variable and suicide in
one country may be diluted by a weak association in another country. This point will
be discussed further in the “Limitations” section of this chapter.
The inclusion of the globalisation index in the analysis (models 3a and 3b in
Table 13.2) changed the influence of three variables: health spending, agricultural
employment and GDP per capita. Agricultural employment was associated with an
increase in female suicide, while health spending dropped out of significance. GDP
per capita was associated with a reduction in male suicide. This is likely to reflect
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changes in the statistical composition of how these variables affect suicide. However,
it is also possible that these findings represent the changes that globalisation (as
measured by the globalisation index) has brought to health and employment. For
example, income may be protective against the adverse effects of globalisation, while
globalisation changes the relationship between female suicide, employment trends and
health services. However, as this thesis was focused on measuring the effect of these
variables on suicide (rather than the relationship between globalisation and these
ecological predictors) more research is needed before any firm conclusions can be
drawn.

14.2 Globalisation and suicide
As stated in Chapter 1 and 6, the main contribution of this thesis is that it assesses
globalisation as a process, rather than only focusing on its possible outcomes. This
perspective also conceptualises globalisation as a multi-dimensional phenomenon that
involves greater exchange between national economies, cultures, technologies and
governances (Dreher et al., 2008, p. 43).
Globalisation was measured though an “index”, which enabled countries to be
ranked over a 26-year period. The main components of this were: economic
globalisation (e.g. cross-border flows of goods and finance); social movement and
contact (e.g. the movement of people between countries, and of the use of technology
to communicate and exchange information); and social development (e.g. computer
ownership, expenditure on information and technology, and telephone mainlines in
the country).
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The results of this thesis found mixed support for Hypothesis 2, which sought
to establish whether the globalisation index would have an independent effect on
national suicide rates. Specifically, results suggested that the globalisation index was
associated with an increase in male suicide, but had no significant effect on female
suicide. This suggests that, in general, rising levels of globalisation in the sample were
associated with an increase in male suicide. The following explanation comments on
both the possible influence of the outcomes of globalisation and the effects of the
process itself.
As discussed in Chapter 3 of this thesis, globalisation may affect suicide rates
in a number of ways. For example, there is evidence to suggest that shifts toward
“flexible” labour markets (e.g. part-time or contract employment) and greater job
insecurity (i.e. instability of career trajectories) are associated with stress and mental
illness (Burgard et al., 2009; D’Souza et al., 2003; Kim et al., 2008; Lewchuk et al.,
2008). This has been found to particularly affect men (Cheng et al., 2005; Kim et al.,
2008). Globalisation may also influence male suicide through the changes it brings to
the composition of the workforce, as past research has linked gender and ethnic
diversification of employment to gender role ambiguity, a devaluation of self-esteem,
mental illness and suicide (Fernquist & Cutright, 1998; Möller-Leimkühler, 2003;
Stack, 1998).
Aside from these possible relationships, the process of globalisation
(e.g. flows of people, information and ideas, capital and goods) may have much wider
effects on suicide by changing the structure and form of how people live, work and
relate to one another. More than ever before, economic conditions in one country may
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have implications for human populations in others (Horton, 2009; Marmot & Bell,
2009). This exposure can generate vulnerabilities by creating income and employment
insecurity and changing access to resources such as education and health care
(Huynen et al., 2005; Labonte & Schrecker, 2007; Woodward et al., 2001).
Globalisation also involves exposure to goods and technology. A number of
researchers have argued that this has led to a rise in materialistic values, leading to
dissatisfaction and feelings of relative deprivation compared with others (Brockmann
et al., 2008; Cornwell & Drennan, 2004; Graham & Pettinato, 2002). It is also
necessary to consider the possible implications of population mobility on suicide, as
greater links between countries and the invention of rapid forms of travel have
allowed humans to move across the globe at relative ease, decreasing the permanency
of residence and presenting challenges to the wellbeing of migrants (Bhugra, 2004;
Castles, 2007). This higher rate of mobility may contribute to the increasingly
transitory nature of social relationships and reduce social capital (Anderson &
O’Dowd, 1999; Crawford & Prince, 1999; Ishiyama, 2004). This is relevant because
past research finds that social isolation and high community mobility both have an
adverse effect on suicidal behaviour (Thorlindsson & Bernburg, 2009).
Consequently, the widespread changes associated with globalisation may have
unsettled societies around the world, leading to a greater sense of insecurity,
uncertainly and “anomie” (Sjödin, 2006). According to traditional perspectives in
suicidology, these changes may affect males because they are more sensitive to shifts
in the social environment than women, who tend to be buffered by their roles in the
family (Durkheim, 1897/1950; Steen & Mayer, 2004). Males also tend to have
smaller social networks and experience greater social isolation than females – both of
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which are recognised as risk factors for male suicide (Hawton, Harriss, Hodder,
Simkin, & Gunnell, 2001). Adding to these problems is the fact that males avoid
seeking help for mental distress because this violates masculine norms of strength and
dominance (Möller-Leimkühler, 2003; O’Brien et al., 2005). This lack of helpseeking behaviour may therefore place males at more of a direct risk from the social
problems associated with the globalisation process.
Results also found support for Hypothesis 3, as very high levels of the
globalisation index were associated with a significantly greater increase in male and
female suicide rates compared with low levels of the process. This implies that being
the most “globalised” brings unique risks not seen at lower levels of the process.
These problems appear to affect women and men equally in “globalised” areas, which
mean that both genders are affected by the multi-dimensional changes brought about
during the process.
Although it is possible for globalisation to affect suicide through any number
of pathways in areas at high levels of the index, changing forms of social contact and
greater use of technology are argued to be particularly important. This refers to the
growth of the “24-hour” society, as seen in increased use of computers, the internet,
and other forms of “instant” communications (such as SMS text messages on mobile
phones), which are now integral to the way society functions at high levels of
globalisation (Di Maggio et al., 2001; Dutton, 2005). This technology has been linked
to greater work pressures, increased expectations about work hours, and stressors
associated with a greater need to compete in a global marketplace (Bradley, 2000;
Moore-Ede, 1993; Perrons, Fagan, McDowell, Ray, & Ward, 2005; Schabracq &
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Cooper, 2000). The demands of a “24-hour” society may also create interference with
other areas of human life, such as domestic responsibilities, leading to less available
time for family life and considerably more stress (Moore-Ede, 1993; van der Lippe,
Jager, & Kops, 2006). The widespread use of the internet and computers is argued to
have reduced face-to-face contact and overall social integration in areas at the highest
levels of the globalisation index, as relationships are more frequently likely to be
transitory and conducted online (Guillen & Suarez, 2005; Kraut et al., 1998; Moody,
2001). As suggested previously, the stability of human relationships is also likely to
be affected by increasing population mobility. This may be detrimental to social
integration in areas at high levels of globalisation, creating greater risks for suicide in
both males and females.
Aside from these considerations, globalisation brings with it exposure to a
number of other risks, such as value shifts, cultural clash and a greater prevalence of
drugs and alcohol (Arnett, 2002; Marsella et al., 2005; Nizamie & Desarkar, 2005).
These elements may combine with the other pressures discussed above, compounding
a sense of ambiguity, stress and feelings of insecurity about the future.
Therefore, along with traditional risk and protective factors, the results of this
project confirm the hypothesis that globalisation acts as an ecological determinant of
suicide. As has been discussed, this may be because globalisation brings about
stressors such as employment insecurity, greater work pressures and more transitory
relationships. Apart from these outcomes, the process of globalisation may affect
suicide by creating a wider sense of uncertainty and “anomie” in societies around the
world. Therefore, beyond the possible outcomes of globalisation, the process itself
may pose a risk for suicide. The effect of globalisation appears to become more
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harmful to suicide as it becomes more entrenched in society, with the most
detrimental effects being apparent in areas at the highest levels of globalisation. This
suggests that, in addition to considering the overall increase in globalisation within
countries of the sample, it is also necessary to consider the unique aspects associated
with different stages of the process.

14.3 The effect of geo-cultural regions on suicide
As hypothesised, characteristics associated with the geo-cultural region also
influenced results. Regions associated with higher suicide include the Baltic States
(male and female suicide) and Asia (female suicide). Those associated with lower
suicide include Southern Europe (male and female suicide) and Anglo-Saxon
countries (female suicide).
These geographical differences may signify the influence of cultural effects
embedded in the social context, such as the degree to which suicide traditionally has
been condemned or condoned by religious practices throughout history (Neeleman,
1998; Neeleman & Lewis, 1999; Rasicc et al., 2009; Stack, 1983). Regional
differences appear to affect female suicide more than male suicide, which suggests
that women are more sensitive to cultural and social norms about suicide than males,
who instead are more affected by social-environmental changes such as globalisation.
Religious traditions are increasingly recognised as playing a role in explaining
differences in suicide rates between countries. For example, a condemnatory attitude
towards suicide in Western religions has been used as an explanation for the lower
rates of suicide in countries that are traditionally Catholic (e.g. Southern Europe and
South America) (Colucci & Martin, 2008). In comparison, non-Western religions in
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countries of Asia are generally thought to have permissive attitudes towards suicide,
which (in some cases) may actually sanction suicide (particularly for females) as an
acceptable social response to shameful social circumstances (Canetto, 2008; Pearson
& Liu, 2002; Pettit et al., 2002). This may explain the statistically significant effect of
the “Asia” indicator variable on female suicide.
Geographical variations may also reflect disparities in other risk and protective
factors. For example, strong family bonds and greater emotional expressiveness in
countries in Southern Europe have been suggested as an explanation for the lower
prevalence of suicide in these locations (Scoccoa, Girolamob, Vilagutc, & Alonsoc,
2008; Zacharakis, Madianos, Papadimitriou, & Stefanis, 1998), while greater access
to high-lethality methods may explain the increase in suicide in the countries of Asia
(Gunnell & Eddleston, 2003; Mishara, 2007). Research into the higher rates of suicide
in the Baltic States has focused on issues arising from political and social upheaval
experienced in these locations in recent decades (Brainerd, 2001; Mäkinen, 2000,
2006), as well as the role of alcohol (Pridemore, 2006). Other perspectives indicate
that climatic variations account for difference in suicide rates between world regions
(Heerleina et al., 2006; Lawrynowicz & Baker, 2005; Petridou et al., 2002).
These results may also be the result of differences in attitudes and normative
behaviours about suicide, particularly as past research shows that those residing in
areas with a high suicide rate have a more permissive attitude towards suicidal
behaviour (Stack & Kposowa, 2008). This may indicate that greater exposure to
suicide in areas with higher rates of suicide creates greater acceptability and
awareness of the behaviour. Regardless of these specific mechanisms, the results of
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this project suggest that cultural or social elements embedded within these regions
continue to act as an influence on suicide.
It is also necessary to comment on several differences between regions with
regard to female suicide. In particular, the effect of female employment in Southern
Europe and Asia was associated with an increase in suicide rates. This may reflect
differences in social norms towards female labour force participation in these areas;
however, it may also be a consequence of the statistical approach used in this thesis.
This indicates the need for more research on these possible relationships.

14.4 Limitations
Various researchers have highlighted the potential pitfalls and methodological
problems associated with ecological research. This project is also affected by many of
these, particularly the influence of unmeasured factors, the failure to control for
confounders, and data limitations (Blakely & Woodward, 2000; Diez Roux, 2004).
Related to this, it is assumed that changes in suicide rates are due to the
influence of globalisation, when in fact they may the result of another unmeasured
variable. This study has tried to control for this possibility by including a wide range
of social and contextual predictors and using a methodology sensitive to these
problems. Despite this, it is possible that there are unmeasured variables that continue
to affect these results, such as levels of mental illness and alcohol use in a population.
Further, even though this study used a statistical model able to control issues arising
from the use of longitudinal clustered data, it is likely that there is still measurement
error due to time and country differences.
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The sample used in this thesis was based on data availability. This means that
the globalisation index described in the thesis is specific to the 73 countries for which
data were available. Clearly, the rankings of countries in the index may change if a
different sample group were used. Similarly, the empirical analysis in Chapter 13 used
a sample of 35 countries. The relationship between globalisation and suicide (or any
of the other predictor variables) may be subject to similar issues relating to the
sample.
The distal and rather generalised variables used in the thesis may also have
affected results. For example, “all ages” male and female suicide was investigated,
presuming the explanations for suicide are the same across all age groups and
cultures. The main problem with this is that there may be different determinants of
suicide between countries or within different country contexts and age groups. This
clustered approach also did not take into account the changing nature of variables
over the time period. For example, a variable such as divorce may have a more
detrimental effect in earlier time periods, but become non-significant as it becomes
“normalised” in society.
There were also a number of issues relating to data quality that affected this
thesis. For example, missing data represented a major problem that restricted the
sample size and number of predictors in the study. Further, as has been discussed, the
decision to use the total population as a weight may have affected the significance
level of these variables. It would perhaps be more appropriate to use different and
more representative weights for these variables, such as using the ratio of divorces to
marriages within a population rather than the number of divorces within a population.
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A further problem is the explicit exclusion of cultural components of
globalisation, which means that the index can only present a limited perspective of the
process. Also, the measure used in this thesis was relatively “blunt”, in that it was not
sensitive to possible fluctuations and changes within countries. Like other indices, the
measure could also be criticised on conceptual grounds, as it fails to distinguish
globalisation from other concepts such as “internalisation” or “regionalisation”
(Dreher et al., 2008).
The results of this study may also have been influenced by the number and
type of variables used, the level of measurement and the cultural contexts included in
the study. This refers to the heterogeneity of cultural, economic and social
backgrounds of the countries included in this project, which was controlled for in the
empirical analysis. This diversity may create problems, as explanations for significant
results may differ depending on the country being studied. This indicates the need for
more country-specific investigations.
The limitations discussed above indicate that much more research is needed in
this area of work before globalisation can be regarded as either a positive or negative
influence on suicide. Despite these limitations, this study fills an important gap in the
literature, as it is the first to attempt to investigate a link between globalisation and
suicide.

14.5 Areas of debate and future research
As discussed previously, several researchers have speculated about the relationship
between globalisation and suicide, and have drawn particular attention to the risks
associated with: greater exposure to fluctuations in the global economic market
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(Gunnell, 2009), population mobility (Bhugra, 2004; Bhugra & Mastrogianni, 2004),
cultural shifts and relationship changes (Arnett, 2002; Eckersley & Dear, 2002;
Marsella et al., 2005), greater access to risk factors (e.g. alcohol and drugs), and lethal
means used to suicide (Gunnell & Eddleston, 2003). Most of these past perspectives
hypothesised that the social changes associated with globalisation would have an
adverse effect on suicide, a premise that reflects Durkheim’s (1897) argument that
societal change would produce a sense of “anomie” and lead to higher suicide rates.
The findings of this study support this premise. However, as empirical investigation
did not investigate all possible pathways linking globalisation to suicide, this
conclusion must be seen as tentative rather than conclusive. More research on these
potential relationships needs to be conducted using a larger sample and a
methodology able to assess changes within and between countries. As suggested in
Chapter 12, a particularly important area of future research would be to assess the
effect of globalisation on suicide in those regions that have experienced political,
social or cultural upheaval, such as East-Central Europe, the Baltic States and Asia.
This study finds no support for the “adjustment hypothesis” (whereby society
should adjust to the changes brought by globalisation, meaning it will no longer have
an effect on suicide mortality) (Pampel, 1998; Stack, 1987; Stack, 2000b). In fact,
contrary to this premise, the findings of this study indicate that globalisation has
continued to have an adverse effect on male suicide, particularly in areas where it has
remained at high and stable levels over the past 26 years examined in the study. On
the basis of this, it is argued that higher levels of globalisation are associated with
greater stress and insecurity in society compared with lower levels of the process.
Another explanation of these findings could be that the globalisation process is yet to
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be incorporated into the cultural values of society, and consequently continues to be
detrimental to suicide rates. Examining globalisation over a longer time period would
be a way of assessing this, as it would enable researchers to discern the dynamic
effects of globalisation in areas that now appear to have a stable level of globalisation.
The findings of this thesis are substantially different from those studies
reported in Chapter 5, which generally indicated that globalisation was beneficial to
human wellbeing. This may be because the index developed in the thesis was different
to those developed in the past. It is also likely that these variations are due to
differences in the outcome variables studied. As stated in Chapter 5, past research has
mainly discussed broad conditions of wellbeing, such as life expectancy and life
satisfaction. Compared with this approach, this thesis measured the effect of
globalisation on one specific cause of mortality: suicide. The finding that the
influence of globalisation changes when examining one specific type of human
mortality indicates the need for research to move towards more detailed investigations
of morbidity and mortality.
This thesis did not assess the effect of cultural globalisation on suicide. The
primary reason for this was the complete lack of adequate indicators to measure the
cultural process involved in globalisation. Clearly, more research is needed to develop
a measure that can effectively gauge reliable proxies of the cultural change associated
with or representing globalisation. This would be an area of substantial importance,
considering that research is increasingly recognising national culture as an important
influence on suicide (De Leo, 2009).
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14.6 Contribution of this thesis to knowledge
The main contribution of this research is that it is the first to associate a multidimensional measure of globalisation with changes in suicide rates. This is potentially
important for both research and suicide prevention, as discussed below.
This study adds support to the idea that globalisation is a measurable construct
(Dreher et al., 2008). The index developed for this project took a slightly different
perspective on what should and should not be included in the measurement of
globalisation. As was argued in Chapter 8, indices should measure the process of
globalisation (i.e. elements that are external to the country and influence the
experience of globalisation within that context, or internal to the country and facilitate
the intensity, and velocity of globalisation) rather than outcomes of the process. This
research also highlighted the issues involved with measuring cultural globalisation,
and it is hoped that these remarks will inspire future research into cultural
globalisation.
As stated in Chapter 5, other studies using globalisation indices have measured
general outcomes relating to human wellbeing (e.g. life satisfaction, the Human
Development Indicator), rather than specific causes of illness and mortality. This is
problematic because these perspectives fail to recognise that human health and
wellbeing comprise a wide range of physical and psychological conditions, each of
which has a different set of determinants. This thesis advances this area of research by
investigating the effect of the globalisation index on a single (albeit highly complex)
cause of human mortality: suicide.
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From the perspective of a suicide researcher, this study adds to the theoretical
and empirical understandings of the relationship between social conditions and
suicide. As discussed in Chapter 2, a long history of research has shown that social
conditions have the ability to influence population-level suicide mortality. The
literature discussed in Chapter 3 demonstrates the possibility for globalisation to act
as an ecological determinant of both general human wellbeing and population-levels
of suicide. However, past research has focused on the perceived outcomes of
globalisation, rather than the process itself. Further, these have been speculative and
have lacked empirical research, which is perhaps due to past limitations in
understanding how to quantify globalisation.
This project is the first to explain the possible links between globalisation and
suicide using empirical findings, rather than theoretical speculation. This empirically
driven approach constitutes a contribution to public health, and supports the idea that
globalisation is an important social determinant of human wellbeing (Huynen et al.,
2005; Labonte & Shrecker, 2007; Woodward, 2001). Further, unlike earlier studies,
the study measured the effect of different levels of globalisation. This found that
higher levels of the globalisation index were associated with worse outcomes than
lower levels of the index.
The most obvious finding of this thesis is that globalisation is associated with
higher suicide rates. This is important, considering the increasing importance of
globalisation in the world and the movement of many national governments towards
privatisation, financial deregulation and international trading. However, perhaps more
significantly, globalisation appears to have gender-dependent effects, and is
detrimental to males suicide at all stages of the process, while only affecting females
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at the highest levels. As Chow (2003) has commented, most research has presented
globalisation as an over-arching, abstract and gender-neutral concept, and has
generally ignored the fact that the process may have different effects on males and
females. The gender-specific findings revealed in this thesis indicate the need for
research to move away from generalised theoretical understandings, to an
appreciation of globalisation as a process that has real implications and relevance for
both males and females in the world.
In terms of suicide prevention, this study indicates the need to extend current
conceptualisations of suicide as an individual or even national concern, to viewing it
as an international problem. Researchers, health practitioners and policy-makers need
to be aware of the global factors that may influence risk and protective factors for
suicide, and develop appropriate suicide prevention strategies to combat these. Some
examples could include providing welfare and protection policies to shield vulnerable
populations against the turbulence of a global world market, or allowing a greater
proportion of the population access to education, health services and technology,
thereby reducing problems related to inequality and fragmentation. In Australia, this
could be addressed by lowering the cost of technology and by building stronger,
publicly funded health and education services. It is also necessary to strengthen
community and social relationships, which could be done by promoting community
organisations, groups and networks. Employers also need to be encouraged to
organise ways in which individuals can better reduce the stresses associated with the
“24-hour” work culture.
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In conclusion, this project has shown that globalisation is an important
influence on suicide mortality and has highlighted the potential benefits and risks
associated with greater global economic, social and technological integration. This
study has thereby moved the focus of research on globalisation indices away from the
economic or policy-related outcomes used in the past, and expanded its utility to the
study of human wellbeing. In order to progress this field of work, more empirical
research is needed within different cultural contexts, over time, and at different levels
of analysis. It also only once globalisation is recognised as a complex but real
determinant of human wellbeing, that its adverse effects can begin to be mitigated.
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Appendix 1: Globalisation in 73 countries
1980–1984
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1990–1994
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2000–2004

2005–2006

Country

rank
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rank

score

rank

score
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13

0.51

14

0.51

37

0.61

44

0.62

42

0.62

32

0.46
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43

0.62

36

0.60

30

0.58

26

0.57

21

0.54

22

0.43

Armenia

45

0.62

44

0.62

42

0.62

30

0.58

25

0.57

24

0.43

Australia

66

0.83

67

0.83

71

0.91

69

0.88

70

0.90

62

0.72

Austria

69

0.88

65

0.80

68

0.84

66

0.83

68

0.84

68

0.80

Azerbaijan

41

0.62

41

0.62

28

0.57

22

0.55

26

0.57

26

0.43

Barbados

34

0.59

38

0.61

38

0.61

24

0.57

28

0.57

30

0.46

Belarus

21

0.54

27

0.57

23

0.56

8

0.41

14

0.51

23

0.43

Belgium

70

0.90

66

0.83

63

0.78

57

0.74

51

0.66

51

0.55

Belize

18

0.53

16

0.51

12

0.51

14

0.51

3

0.37

3

0.27

Brazil

33

0.59

35

0.60

41

0.62

32

0.58

34

0.59

31

0.46

Bulgaria

52

0.66

48

0.65

36

0.60

36

0.60

40

0.61

43

0.50

Canada

65

0.80

61

0.77

61

0.77

60

0.77

61
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66

0.77

Chile

42

0.62

30

0.58

32

0.58

28

0.57

32

0.58

27

0.44

China

26

0.57

29

0.57

39

0.61

45

0.62

45

0.62

48

0.51

Colombia

35

0.60

32

0.58

24

0.57

21

0.54

17

0.52

21

0.42

Costa Rica

19

0.53

20

0.53

14

0.51

15

0.51

22

0.55

19

0.42

Croatia

22

0.55

21

0.54

18

0.53

27

0.57

38

0.61

38

0.48

Cuba

14

0.51

10

0.45

2

0.35

2

0.35

2

0.35

2

0.25

Czech Republic

36
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31
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31

0.58

43

0.62

44

0.62

41
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Denmark

62

0.77

60

0.77

57

0.74

56

0.71

54

0.68

55

0.62

Dominica

10

0.45

7

0.40

4

0.38

5

0.39

15

0.51

16

0.40

Dominican Republic

37

0.61

34

0.59

27

0.57

31

0.58

23

0.56

7

0.30

Ecuador

48

0.65

47

0.63

45

0.62

33

0.59

24

0.57

18

0.42

Egypt
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0.71

54

0.68

47

0.63

42

0.62

27

0.57

28

0.44

El Salvador

6

0.39

5

0.39

6

0.39

6

0.39

6

0.39

6

0.30

Estonia

8

0.41

9

0.42

21

0.54

41

0.62

43

0.62

46

0.50

Fiji

20

0.53

18

0.53

17

0.52

17

0.52

13

0.51

13

0.37

Finland

58

0.75

57

0.74

60

0.77

63

0.78

58

0.75

58

0.67

France

63

0.78

64

0.78

66

0.83

65

0.80

65

0.80

67

0.80

1

0.13

1

0.13

3

0.37

3

0.37

9

0.42

10

0.34

Germany

72

1.05

71

0.91

70

0.90

72

1.05

73

1.23

72

0.99

Greece

53

0.66

50

0.66

53

0.66

51

0.66

52

0.66

49

0.55

Guam

5

0.39

4

0.38

5

0.39

13

0.51

19

0.53

14

0.38

Guatemala

17

0.52

17

0.52

13

0.51

18

0.53

16

0.51

17

0.41

Guyana

12

0.51

12

0.51

8

0.41

4

0.38

8

0.41

5

0.28

Hong Kong

16

0.51

23

0.56

50

0.66

54

0.68

57

0.74

59

0.68

Hungary

27

0.57

26

0.57

33

0.59

39

0.61

41

0.62

40

0.48

India

25

0.57

25

0.57

29

0.57

38

0.61

30

0.58

25

0.43

French Polynesia

score

score

score

score
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Ireland

51

0.66

51

0.66

54

0.68

52

0.66

53

0.66

44

0.50

Italy

68

0.84

63

0.78

62

0.77

64

0.78

62

0.77

64

0.76

Japan

73

1.23

73

1.23

73

1.23

73

1.23

72

1.05

73

1.38

Korea

30

0.58

37

0.61

52

0.66

58

0.75

64

0.78

54

0.58

Latvia

32

0.58

28

0.57

26

0.57

29

0.57

31

0.58

35

0.46

Lithuania

28

0.57

22

0.55

22

0.55

25

0.57

36

0.60

39

0.48

Luxembourg

57

0.74

58

0.75

59

0.76

61

0.77

59

0.76

63

0.73

9

0.42

15

0.51

20

0.53

23

0.56

29

0.57

37

0.48

Mexico

46

0.63

43

0.62

44

0.62

40

0.61

47

0.63

53

0.56

Netherlands

55

0.71

55

0.71

58

0.75

59

0.76

67

0.83

69

0.81

New Zealand

60

0.77

53

0.66

56

0.71

55

0.71

55

0.71

56

0.66

Nicaragua

11

0.50

8

0.41

16

0.51

16

0.51

18

0.53

20

0.42

Norway

54

0.68

59

0.76

67

0.83

68

0.84

60

0.77

61

0.71

Panama

24

0.57

19

0.53

15

0.51

9

0.42

5

0.39

15

0.39

Philippines

47

0.63

42

0.62

35

0.60

35

0.60

35

0.60

29

0.46

Poland

49

0.65

49

0.65

48

0.65

49

0.65

49

0.65

50

0.55

Portugal

44

0.62

46

0.63

49

0.65

48

0.65

46

0.63

45

0.50

2

0.35

2

0.35

11

0.50

19

0.53

11

0.50

11

0.36

Romania

38

0.61

33

0.59

19

0.53

20

0.53

20

0.53

33

0.46

Russian Federation

39

0.61

52

0.66

46

0.63

47

0.63

37

0.61

42

0.50

3

0.37

3

0.37

1

0.13

1

0.13

1

0.13

1

0.11

Singapore

50

0.66

56

0.71

51

0.66

50

0.66

50

0.66

47

0.51

Slovenia

40

0.61

45

0.62

40

0.61

37

0.61

39

0.61

36

0.47

Spain

59

0.76

62

0.77

55

0.71

53

0.66

56

0.71

57

0.66

Sweden

64

0.78

70

0.90

65

0.80

70

0.90

66

0.83

65

0.77

Switzerland

61

0.77

68

0.84

69

0.88

67

0.83

63

0.78

60

0.69

Tajikistan

4

0.38

11

0.50

10

0.45

7

0.40

10

0.45

9

0.31

Thailand

29

0.57

39

0.61

43

0.62

46

0.63

48

0.65

52

0.56

Trinidad & Tobago

31

0.58

40

0.61

25

0.57

12

0.51

12

0.51

12

0.37

UK

67

0.83

69

0.88

64

0.78

62

0.77

69

0.88

71

0.84

Ukraine

23

0.56

24

0.57

34

0.59

34

0.59

33

0.59

34

0.46

Uruguay

7

0.40

6

0.39

7

0.40

11

0.50

7

0.40

8

0.31

USA

71

0.91

72

1.05

72

1.05

71

0.91

71

0.91

70

0.82

Venezuela

15

0.51

13

0.51

9

0.42

10

0.45

4

0.38

4

0.28

Malta

Puerto Rico

Samoa

260

Net portfolio investment, balance
of payments (USD)

Net direct investment, balance of
payments (USD)

Net current transfers, balance of
payments (USD)

Total exports (USD)

Total imports (USD)

GDP, constant prices (USD)

Variable name

Economic globalisation

Net current transfers are recorded in the balance of payments whenever an
economy provides or receives goods, services, income, or financial items
without a quid pro quo. Data is presented as a share of gross domestic product
for US dollars. Original data gathered from World Bank national accounts
data, and OECD National Accounts data files.
Direct investment reflects only payments made through the banking system,
including equity capital and intra-company loans. Data is presented as a share
of gross domestic product for US dollars. Original data gathered from World
Bank national accounts data, and OECD National Accounts data files.
Portfolio investment flows are net and include non-debt-creating portfolio
equity flows (the sum of country funds, depository receipts, and direct

Total amount of exports into the country in USD, calculated as a share of the
gross domestic product. Original data gathered from World Bank national
accounts data, and OECD National Accounts data files

Definition
GDP at purchaser’s prices is the sum of gross value added by all resident
producers in the economy plus any product taxes and minus any subsidies not
included in the value of the products. It is calculated without making
deductions for depreciation of fabricated assets or for depletion and
degradation of natural resources. Data are in constant 2000 U.S. dollars.
Dollar figures for GDP are using consumer price index (year 2000 was the
base). Original data gathered from World Bank national accounts data, and
OECD National Accounts data files.
Total amount of imports into the country in USD, calculated as a share of the
gross domestic product. Original data gathered from World Bank national
accounts data, and OECD National Accounts data files.

(International Monetary
Fund, 2009)

(International Monetary
Fund, 2009)

(International Monetary
Fund, 2009)

(United Nations Statistics
Division, 2009a) “United
Nations Data Retrieval
System”
(United Nations Statistics
Division, 2009a) “United
Nations Data Retrieval
System”

(World Bank, 2009)
“World Development
Indicators”

Source

Appendix 2: Data sources and definitions for the globalisation index
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International aid (USD)

High-technology exports (USD)

Foreign direct investment, net
inflows (USD)

purchases of shares by foreign investors). Data is presented as a share of
gross domestic product for US dollars. Source: World Bank national accounts
data, and OECD National Accounts data files. Original data gathered from
World Bank national accounts data, and OECD National Accounts data files.
Foreign direct investment is net inflows of investment to acquire a lasting
management interest (10 percent or more of voting stock) in an enterprise
operating in an economy other than that of the investor. It is the sum of equity
capital, reinvestment of earnings, other long-term capital, and short-term
capital as shown in the balance of payments. Data is presented as a share of
gross domestic product for US dollars. Source: World Bank national accounts
data, and OECD National Accounts data files. Original data gathered from
World Bank national accounts data, and OECD National Accounts data files.
High-technology exports are products with high R&D intensity, such as in
aerospace, computers, pharmaceuticals, scientific instruments, and electrical
machinery. Data is presented as a share of manufactured exports for US
dollars. Original data gathered from United Nations, Comtrade database
Aid includes both official development assistance (ODA) and official aid.
Ratios are computed using values in U.S. dollars converted at official
exchange rates. Original data gathered from Development Assistance
Committee of the Organisation for Economic Co-operation and Development,
and IMF government expenditures estimates. Calculated as a share of central
government expenditure for US dollars.
(World Bank, 2009)
“World Development
Indicators”

(World Bank, 2009)
“World Development
Indicators”

(International Monetary
Fund, 2009)
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International tourism,
expenditures (USD)

Daily newspapers

International tourism expenditures are expenditures of international outbound
visitors in other countries, including payments to foreign carriers for
international transport. These expenditures may include those by residents
travelling abroad as same-day visitors, except in cases where these are

Daily newspapers refer to those published at least four times a week and
calculated as average circulation (or copies printed) per 1,000 people.

Definition
Workers’ remittances are current transfers by migrants who are employed or
intend to remain employed for more than a year in another economy in which
they are considered residents. Some developing countries classify workers’
Workers’ remittances and
remittances as a factor income receipt (and thus as a component of GNI). The
compensation of employees,
World Bank adheres to international guidelines in defining GNI, and its
receipts (USD)
classification of workers’ remittances may therefore differ from national
practices. This item shows receipts by the reporting country. Data presented as
a percent of GDP for US dollars. Source: World Bank national accounts data,
and OECD National Accounts data files.
The export/import of services (previously nonfactor services) refers to
economic output of intangible commodities that may be produced, transferred,
and consumed at the same time. International transactions in services are
Export/import of services
defined by the IMF’s Balance of Payments Manual (1993), but definitions may
(USD)
nevertheless vary among reporting economies. Original data gathered from
World Bank national accounts data, and OECD National Accounts data files.
Air passengers are comprised on international aircraft passengers of air carriers
International aviation, passenger registered in the country. Original data gathered from World Bank national
flown, thousands
accounts data, and OECD National Accounts data files.

Variable name

Social movement and contact

(World Bank, 2009)
“World Development
Indicators”

(United Nations Statistics
Division, 2009a) “United
Nations Data Retrieval
System”
(United Nations
Educational Scientific
and Cultural
Organization, 2009)
“UNESCO Institute for
Statistics”

(United Nations Statistics
Division, 2009a) “United
Nations Data Retrieval
System”

(World Bank, 2009)
“World Development
Indicators”

Source

263

Mobile phone users

Phone line subscribers

Internet users

International voice traffic

Mobile and fixed-line subscribers are total telephone subscribers (fixed-line
plus mobile). This is calculated per 100 of the persons in the populations.
Source: International Telecommunication Union, World Telecommunication
Development Report and database, and World Bank estimates. Original data
gathered from the International Telecommunication Union for third-party use of
these data.
Mobile telephone subscribers are subscribers to a public mobile telephone
service using cellular technology. This is calculated per 100 of the persons in
the populations. Original data gathered from the World Bank national accounts
data, and OECD National Accounts data files.

important enough to justify separate classification. The data is presented as
share of total imports for US dollars. For some countries they do not include
expenditures for passenger transport items. Original data gathered from World
Bank national accounts data, and OECD National Accounts data files.
International voice traffic is the sum of international incoming and outgoing
telephone traffic (in minutes). This is calculated per 100 of the persons in the
populations.
Internet users are people with access to the worldwide network per 100 of the
population. This is calculated per 100 of the persons in the populations

(World Bank, 2009)
“World Development
Indicators”

(World Bank, 2009)
“World Development
Indicators”

(World Bank, 2009)
“World Development
Indicators”
(World Bank, 2009)
“World Development
Indicators”
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Passenger cars refer to road motor vehicles, other than two-wheelers, intended
for the carriage of passengers and designed to seat no more than nine people
(including the driver). This is calculated as cars per 1,000 persons.
Personal computers are self-contained computers designed to be used by a
single individual. This is calculated as computers per 100 persons.

Passenger cars

Personal computers

Telephone mainlines

Research and development
expenditure

Definition
Information and communications technology expenditures include computer
hardware (computers, storage devices, printers, and other peripherals);
computer software (operating systems, programming tools, utilities,
applications, and internal software development); computer services
(information technology consulting, computer and network systems integration,
Web hosting, data processing services, and other services); and
communications services (voice and data communications services) and wired
and wireless communications equipment. This is calculated as a share of GDP
for US dollars.
Expenditures for research and development are current and capital expenditures
(both public and private) on creative work undertaken systematically to
increase knowledge, including knowledge of humanity, culture, and society,
and the use of knowledge for new applications. R&D covers basic research,
applied research, and experimental development. This is calculated as a share of
GDP for US dollars.
Telephone mainlines are fixed telephone lines connecting a subscriber to the
telephone exchange equipment. This is calculated as line per 100 persons.

Variable name
Information and
communications technology
expenditures (USD)

Social development

(World Bank, 2009)
“World Development
Indicators”
(World Bank, 2009)
“World Development
Indicators”
(World Bank, 2009)
“World Development
Indicators”

(World Bank, 2009)
“World Development
Indicators”

Source
(World Bank, 2009)
“World Development
Indicators”
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Appendix 3: Variance inflation factors
Divorce (% pop)
Rural population (% pop)
Unemployment (% pop)
Employ. in agriculture (% employed
pop)
Females in the labour force
International migrants (% pop)
Religion book production (% pop)
Fertility rate (per female in the pop)
Expenditure on health (per capita)
Expend. on tertiary edu. (GDP per
capita)
Population over 65 years (% pop)
GDP per capita
Globalisation index

VIF
1.64
2.72
1.04

1/VIF
0.610
0.367
0.959

1.1
2.35
1.03
1.11
2.17
1.82

0.909
0.426
0.974
0.904
0.460
0.550

1.43
1.61
2.84
2.4

0.7019
0.621
0.352
0.417
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