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Abstract: The general aim of this study was to review the scientific literature concerning
the Internet and suicidality and to examine the different pathways by which suicidal risks
and prevention efforts are facilitated through the Internet. An online literature search was
conducted using the MEDLINE and Google Scholar databases. The main themes that were
investigated included pathological Internet use and suicidality, pro-suicide websites, suicide
pacts on the Internet, and suicide prevention via the Internet. Articles were screened based on
the titles and abstracts reporting on the themes of interest. Thereafter, articles were selected
based on scientific relevance of the study, and included for full text assessment. The results
illustrated that specific Internet pathways increased the risk for suicidal behaviours,
particularly in adolescents and young people. Several studies found significant correlations
between pathological Internet use and suicidal ideation and non-suicidal self-injury.
Pro-suicide websites and online suicide pacts were observed as high-risk factors for
facilitating suicidal behaviours, particularly among isolated and susceptible individuals.
Conversely, the evidence also showed that the Internet could be an effective tool for
suicide prevention, especially for socially-isolated and vulnerable individuals, who might
otherwise be unreachable. It is this paradox that accentuates the need for further research in
this field.
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1. Introduction
Suicidal behaviour is a compelling public health issue, particularly among adolescents and young
adults. In Europe, it represents the second leading cause of mortality in the 10–24 year age-group [1],
and among youths aged 15–29 years, the prevalence of suicide in the European region is approximately
20 per 100,000 [2]. Completed suicides among male youths account for over 66% of all suicide cases;
whereas, female youths account for over 66% of all suicide attempts [3]. Research shows that for every
completed suicide, there are approximately 10–40 suicide attempts [4], with some estimates reporting
rates up to 100–200 times higher [5]. There is evidence showing an overall standardized prevalence
of 10.5% for suicide attempts among adolescents aged 15–16 years in Europe, with large variations
between countries, ranging from 4.1% to 23.5% [6]. Among youths who have previously attempted
suicide, 24% attempt suicide again within the following year [7]. In addition to suicide and suicide
attempts suicidal ideation (SI) and non-suicidal self-injury (NSSI) levels also appear to be elevated.
Like in the case of attempts, there are considerable variations in the standardized prevalence of suicidal
ideation among the general population in Europe, ranging from 1.1% to 19.8% [8]. From a global
view, the estimated prevalence of suicide attempts, plans and ideation ranged from 0.4%–4.2%;
1.1%–15.6%; to 2.6%–25.4%, respectively [9]. The annual prevalence of NSSI is estimated to be
around 7%, with lifetime rates between 12–13% [10]. NSSI rates appear to be higher among females
than males [11].
The link between suicidal behaviour and psychopathology is relatively substantiated in the
literature [12-15]; however, the connection is multifaceted. External factors that may affect the
relationship between suicidal behaviour and mental health should be taken into consideration during
risk assessment and prevention efforts. Among those factors which have particular relevance today, is
Internet use. The Internet can serve as a channel with positive and/or negative effects on users’
psychological health and well-being. Alao et al. [16] and D’Hulster and Van Heeringen [17] shared
this ambivalence, and suggested that the Internet can encourage suicidal behaviour by its supply of
descriptions of suicide methods and pro-suicide websites, wherein individuals with severe mental
health problems are advised not to seek help and, at the same time, if the Internet is used properly, it
can also be a key resource for helping potentially suicidal individuals.
Referred to as the Internet paradox [18], both positive and negative effects of Internet use are
observed. Observed positive effects of the Internet include the ability to utilize and disseminate
information quickly and accessibly. In this context, Internet use appears very effective in a number of
areas such as providing health information [19], serving as a platform for education [20], social networks
and support [21], entertainment [22], and even mental health promotion and prevention programs [23].
The negative consequences of Internet use often coincide with social and risk-behavioural problems.
Research shows that adolescents who are susceptible to social exclusion, bully victimization and
substance abuse may utilize the Internet as a coping mechanism in an attempt to relieve stress [24]. It
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is under such conditions that adolescents become the most vulnerable for incipient online risks,
including cyber-bullying, pathological Internet use, pro-suicide websites, facilitation of suicide pacts,
and expedition of suicidal methods [25,26]. As global Internet user rates are rising, the reliance on the
Internet and ensuing online risks are increasing as well.
Internet use has grown exponentially worldwide, comprising now nearly two billion users [27].
With regards to geographic distribution, in 2010 the largest number of Internet users was located
within the Asian region, which accounted for 42% of global Internet users (Figure 1). Europe
accounted for the second highest region, with 24.2%, followed by North America (13.5%), Latin
America (10.4%), Africa (5.6%), Middle East (3.2) and Oceania/Australia (1.1) [27].
Figure 1. Internet users distributed by geographic region in 2010. Source: Internet World
Stats, 2010 [27].
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The increase in Internet usage is also illustrated predominantly among the adolescent age-groups. In
EU-27, statistics demonstrate that 90% of young people aged 16–24 years used the Internet regularly
during 2010 [28]. Due to the widespread use of the Internet on most continents, research concerning its
implications on mental health and suicidal behaviours necessitate scientific review.
The general aim of this study was to review the scientific literature concerning the Internet and
suicidality; and examine the different pathways by which suicidal risks and prevention efforts
are facilitated through the Internet. The main themes that were investigated included: pathological
Internet use and suicidality, pro-suicide websites, suicide pacts on the Internet, and suicide prevention
via the Internet.
2. Methods Section
An online literature search was conducted using the MEDLINE and Google Scholar databases.
There were no restrictions on language, time or on publication status, however, only articles published in
English were found. The main identifier used in the search was Internet combined with co-identifiers:
suicide or suicide attempt or suicidal thoughts or suicidal ideation or suicidal behaviour or suicide pacts
or pro-suicide or pathological use or addiction or mental health or prevention or intervention.
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The only criteria were to include studies reporting on one or more of the following main themes:
pathological Internet use and suicidality, pro-suicide websites, suicide pacts on the Internet, and/or
suicide prevention via the Internet. Articles were screened based on the titles and abstracts reporting on
the themes of interest. Thereafter, articles were selected based on scientific relevance of the study, and
included for full text assessment. An evaluation of the assessed papers was performed, and a synthesis
of the results was summarized for each main theme.
3. Results and Discussion
3.1. Pathological Internet Use and Suicidality
Pathological Internet use (PIU), also referred to as Internet addiction [29], has been gaining
attention in recent years, partly due to its potential inclusion in the Diagnostic and Statistical Manual
of Mental Disorders, 5th Edition (DSM-V) nosological system [30,31]. PIU has been conceptually
modelled as an impulse-control disorder [32] that shares characteristics similar to behavioural
addiction: salience, mood modification, tolerance, withdrawal symptoms, conflict and relapse [33,34].
In an attempt to define and classify PIU, Young developed an assessment tool entitled Young’s
Diagnostic Questionnaire for Internet Addiction (YDQ) [35]. The YDQ was developed according to
the DSM-IV diagnostic criteria for pathological gambling. In the YDQ, the diagnosis for addiction is
based on a pattern of Internet usage, over the past six months, which result in a clinical impairment or
distress as indicated by the following criteria: (i) preoccupation with the Internet; (ii) need for longer
amounts of time online to achieve satisfaction; (iii) repeated unsuccessful efforts to control, cut back,
or stop Internet use; (iv) restlessness, moodiness, depression, or irritability when attempting to cut
down or stop Internet use; (v) staying online longer than originally intended; (vi) jeopardizing or
risking the loss of a significant relationship, job, or educational or career opportunity because of the
Internet; (vii) lying to family members, therapists, or others to conceal the extent of involvement with
the Internet; and (viii) using the Internet as a way of escaping from problems or of relieving a
dysphoric mood [32,35]. The sum of the score is calculated based on the number of ‘Yes’ responses
and ranges between 0–8. Those scoring 3–4 are considered ‘at-risk’ for addiction and those individuals
scoring ≥5 are assumed to be pathological Internet users. The YDQ is utilized to measure pathology
concerning Internet use and not only excessiveness, and has also been validated in several
studies [36,37]. Despite the controversy surrounding non-standardized measures for PIU, there is
research showing significantly associated risks that are remarkably consistent [38].
PIU appears to have substantial negative effects in many aspects of an individual’s well-being, such
as cognition, emotion and social functioning [39,40]. Essentially, there are several cross-sectional
studies conducted in this area, which suggest a potential correlation between PIU and depression [41],
anxiety disorders [42], obsessive-compulsive disorders [41], and anti-social behaviours [43].
Three studies were identified in the literature that examined the direct link between PIU and
self-destructive behaviours related to suicidality (i.e., two on suicidal ideation [44,45] and one on
non-suicidal self-injury [46]). Both studies examining PIU and suicide ideation found significant
correlations, wherein pathological users had a three-to-four-fold higher risk of suicide ideation
compared to non-addicted individuals. Moreover, Lam and colleagues [46] examined an adolescent
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sample of 1618 high school students aged 13–18 years. The authors investigated the correlation
between PIU and non-suicidal self-injury (NSSI) behaviours. The results revealed that adolescents
categorized as moderately and severely addicted to the Internet had a significantly increased risk of
self-harm behaviours (OR: 2.0; 95% CI: 1.1–3.7) when compared with non-addicted adolescents [46].
For the reasons described above, PIU and suicidal behaviours can be considered as one of the
pathways in the multifaceted risks for suicidality. Other risks include pro-suicide content disseminated
on websites, which essentially jeopardizes suicide preventive efforts.
3.2. Pro-Suicide Websites
The Internet provides an assortment of viable websites providing endless access to information.
However, is the information persons are retrieving always correct, or even safe? At present, there are a
large number of pro-suicide websites in several different languages on the Internet, and they often rank
high on the search engines’ results pages [47]. These often interlinking websites feature similar
characteristics in offering content, wherein suicidal acts are promoted, and typically utilized as a
means for individuals to cope with problems in life. In some instances, while no motivation is given,
taking one’s life is encouraged as a form of rebellion against the prohibition of suicide [48]. Becker
and Schmidt [49] have termed this aspect as a clear ‘anti-psychiatric’ view, which manifests itself
through disseminating information on the most effective ways to commit suicide, as well as
propagating that suicide should be reflected as an individual choice. On pro-suicide websites, society
and its institutions are seen as a threat to the individual’s ‘natural rights’ to take their lives. These
messages reach a relatively large number of vulnerable persons, with social and psychological
problems, as well as those who are actually seeking help on the Internet.
The existing studies on pro-suicide websites have mainly focused on the classification of website
content. This is performed by entering keywords and phrases related to suicide into a search engine.
Websites ranking highest in the search are scrutinized for suicidal content and profiled as pro-suicide,
suicide-neutral or anti-suicide [49-52].
Biddle and colleagues [47] conducted a study in which they examined various search engines,
including Google, Yahoo!, MSN and ASK, and the outcomes each particular search engine displayed
when entering select keyword and phrases, e.g., (a) suicide; (b) suicide methods; (c) suicide sure
methods; (d) most effective methods of suicide, etc. [47]. Subsequently, as users seldom look beyond
the first ten hits on the results page, the study outcomes were thus confined to this criterion. This
generated a total of 480 results. The study indicated that nearly 30% of the content of web pages was
subjugated by material concerning suicide methods. Suicidal acts ranged from incitement, provocation
to non-rejection. Conversely, 25% of the webpage content focused on suicide prevention, with a
distinctive opposition to suicidal behaviours, while 40% were construed as embracing, to some extent,
a position of suicide prevention [47,48].
Recupero and colleagues [53] investigated the accessibility of harmful online resources for suicidal
persons. The authors utilized five popular search engines: Google, Yahoo!, ASK, Lycos and Dogpile.
The authors entered four suicide-related search terms: (a) suicide; (b) how to commit suicide; (c) suicide
methods; and (d) how to kill yourself. Search outcomes were categorized as pro-suicide, anti-suicide,
suicide-neutral, not a suicide site, or error (i.e., page would not load). Results showed 373 web pages
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comprising suicidal content. Among those web pages, 11% were considered to be contain obvious
pro-suicide material; 30% was deemed to be suicide-neutral, and 29% was anti-suicide [48,53].
It is important to note that pro-suicide communication on the Internet seems to have become more
common over time. A study using the Google search engine to investigate the prevalence of suiciderelated material on the Internet showed that there was a proportional increase in pro-suicide messages
and discussions between 2005 and 2009 [54].
In the 2009 study Internet monitoring of suicide risk in the population, McCarthy [55] utilized a
service provided by Google, entitled Google Trends. This service provides search volumes, i.e., data
about what information users have searched for over time. McCarthy compared the search volumes using
specific search terms as: (a) suicide, (b) teen suicide, (c) depression, (d) divorce and (e) unemployment
with statistics on suicide and NSSI from the US Center for Disease Control (CDC). The results showed
that the Google search volumes correlated with both suicide and NSSI; however, differed among
age-groups [55]. The population, as a whole, displayed an overall negative correlation, i.e., in periods
of higher search volumes for the above-mentioned keywords, there were a decrease in suicides and
self-harm acts. According to the author, this could be explained by the fact that most persons use the
Internet for help-seeking reasons. In contrast to the general population, there was a positive correlation
for young people between 15–25 years, i.e., in periods of high search volumes; there were an increase
in suicides and self-harm acts in this group. This indicates that young people, to a higher extent than the
general population, use the Internet for self-destructive purposes. The study supports the postulation of a
significant correlation between search activity on the Internet and suicide. Furthermore, the results
suggest that Internet searches on suicide-related terms can be a predictor of suicide and NSSI.
Pro-suicide websites are produced in opposition to socially dominant attitudes on the topic of
suicide [56]. In our society, the issue remains to question the primacy or sanctity of life. To advocate
the individual’s ‘right’ to end their life is the primary argument from the pro-suicide view. It is an
effective weapon in the struggle against society’s established morals and values. Descriptions of
suicide on pro-suicide websites are, thus, tools for distinguishing the self and the group from the
worldview of the dominant culture. Although construction of the pro-suicide approach can, in many
ways, reflects a destructive activity, it also constitutes a meaningful activity for its protagonists. The
reasons why pro-suicide content is produced and available for public access is perhaps conceived as a
meaningful identity-constructive role it fulfils for the producers.
Baker and Fortune [57] argued that discussions in various studies and media have been too
generalized, lacking in-depth knowledge concerning Internet communication on suicide and self-harm,
and its insinuation for those involved. Based on ten in-depth interviews, with people who regularly
visited self-injury and suicide forums, the authors concluded that these forums provided participants a
source of empathy, fellowship and coping with social and psychological problems.
Westerlund [58] noted that visitors on interactive suicide forums are provided with an opportunity
to discuss difficult experiences, which would not be possible in most other contexts. Participants are
not held accountable to institutional figures or regulations. Their discussions, however, can potentially
be destructive, wherein information concerning potent suicide methods are discussed and exchanged,
and participants exhort one another to follow through with their suicidal plans. The atmosphere can
also be aggressive, with elements of verbal insults and bullying, possibly having a negative impact on
individuals who already feel exposed and vulnerable. At the same time, a comforting, supportive and
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understanding attitude can be found in many exchanges. There is an opportunity to meet other people
who share similar experiences, wherein their thoughts and feelings are not condemned nor lectured
about. Supportive and consoling discussions, composited with aggressive and destructive elements,
become a flow of polyphonic voices. In view of this ambiguity, it is important to take a balanced view
and avoid focusing solely on the potential risks inherent in chat rooms such as these.
Notwithstanding, pro-suicide websites are detrimental among a subgroup of persons with mental
health problems, especially if the person is susceptible to social isolation and lacks a social network to
counterbalance the negative information they may receive from such harmful websites. Pro-suicide
websites often provide an open forum to discuss methods and plans for committing the suicidal act
itself. Under these types of settings and circumstances is where suicidal pacts can emerge.
3.3. Suicide Pacts on the Internet: “Net Suicides”
The definition of a suicide pact is a cooperative choice by two or more individuals who agree that
both, or all, will commit suicide together, in a prearranged place and at a designated time [59].
Research concerning the Internet and suicidal behaviour, in this aspect, investigates what is known as
“net suicides”, i.e., suicide pacts made on the Internet [60].
Evidence shows that suicide pacts often develop in chat rooms or on message boards, which
endorse suicidal behaviours [49]. This milieu attracts vulnerable persons feeling socially excluded
from society [60]. The socially-isolated individual can communicate interactively and anonymously,
thus, exposing him/herself to impending pro-suicidal incitement from one or more parties involved.
This could potentially lead to the coordination of a suicide pact.
An example of such a tragedy occurred in Japan during 2004 when nine people took their own
lives, in a suicide pact, initiated and coordinated over the Internet [60]. According to Naito [61], in
Japan alone some 60 persons a year are presumed to have died from ‘net suicides’ and these trends
appear to be on the increase. However, this occurrence is not only limited to Japan. Online suicide
pacts have been reported in other nations as well, including the United Kingdom, Norway and
South Korea [48].
Destructive communication through Internet websites has augmented the suicidal risks for
vulnerable individuals. In some cases, persons are coerced into consenting to a suicide pact by
unknown accomplices. In other cases, acquaintances or friends decide collectively to formulate a
suicide pact. Notwithstanding, this phenomenon may explicate the spread of new suicide methods
across continents [62]. In Japan, during 2008, there was a sudden increase in hydrogen sulphide
poisoning, which developed as a potential method for committing suicide. This was eventually linked
to a website that disseminated material on a new technique for manufacturing gas, which was then
transmitted through message boards on the Internet. As the trend rapidly spread through Internet
communication, the new suicide method began emerging in other parts of the world [63].
In contrast to the potential risks of cyber technology, there is a clear advantage to having the ability
to quickly access information and to interactively communicate with individuals in real-time, while
maintaining anonymity. This Internet pathway has significant potential for promoting prevention
efforts and reaching vulnerable risk-groups.
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3.4. Suicide Prevention via the Internet
The prevention of suicide and suicidal behaviour is an important public health concern, yet, the topic
of suicide is still subjected to stigmatization [64,65]. Suicidal behaviour has shown to significantly
correlate with multiple psychopathologies, such as: depression [66,67], schizophrenia [68],
anxiety [69,70], impulsivity [71], social phobias [72], obsessive-compulsive [73] and affective
disorders [74]. Adolescents and young people often share comorbid risk-factors associated with
suicidality, which are not always a diagnosable disorder, rather are often presented through
risk-taking behaviours. There is substantial evidence showing a strong correlation between suicidality
and different forms of risk-behaviours, including: NSSI [75], substance abuse [76], tobacco use [77],
delinquency [78], aggression [79], bullying [80-82], and promiscuous sexual behaviour [83]. These
groups are the most susceptible for incipient suicidal behaviours. Therefore, this group would be the
ones who would probably benefit the most from receiving anonymous treatment online, wherein they
can openly discuss their feelings without being exposed to the stigmatization and taboo of discussing
mental health issues and suicidality. The ability to remain anonymous in a conversational community
increases the willingness to confess and discuss thoughts and feelings related to suicide, mental pain
and vulnerability, while reducing the risk of self-censorship [54]. Given the uniqueness of this specific
risk-group, the Internet can prove invaluable in reaching those individuals, who otherwise are
unattainable, in order to promote mental health and prevent suicidal behaviours.
Effective prevention strategies targeting this particular risk-group should include components that
increase awareness and help-seeking behaviours, while decreasing risk-taking and suicidal behaviours,
thereby, reducing stigma [84-87]. Wasserman and Durkee [88] have delineated specific approaches often
utilized in suicide preventive interventions, among which, includes the Universal/Selective/Indicated
(USI) model. In the USI model, the universal intervention targets the general population, the selective
intervention targets subgroups at-risk for suicide, and the indicated intervention is aimed at high-risk
suicidal individuals who already begun self-destructive behaviours [89]. The USI model that adopts
the conceptual framework of increasing awareness, education and de-stigmatizing mechanisms would
be a theoretical basis in developing an effective Internet-based prevention program.
Literature suggests that web-based communication can provide support to suicidal individuals.
In one study, performed over a 11-month period, the results illustrated that the discussion members
on a website, converging on the theme of suicide, provided a supportive network, based on shared
experiences, sympathy, acceptance and encouragement [48].
In another study, a web-based intervention on treatment-seeking among college students at-risk
for suicidality was examined. Participants from two universities were invited to complete an online
survey that screened for depression and other suicidal risk-factors. Respondents received a modified
and personal assessment and were able to converse anonymously with an online clinical therapist.
Students classified as at-risk were advised to appear in-person for evaluation and treatment. Results
yielded 1162 students, in which 8% of invitees completed the screening questionnaire; 981 (84.4%)
were considered to be at high- or moderate-risk. Among this cluster, 190 (19.4%) joined a personal
examination session, and 132 (13.5%) entered therapy. Outcomes stipulated that students who engaged
in online discussions, with the clinical therapist, were three-times more likely than the in-person
attendees to come for evaluation and enter treatment [90].
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Although research on Internet-based suicide prevention is still fairly limited, there are examples of
promising suicide preventive interventions performed over the Internet [91,92]. There are many
advantages in using the Internet for prevention efforts; however, the theoretical concepts must be
developed pragmatically.
4. Conclusions
The Internet facilitates social and psychological interaction between individuals and enables easy
access to a broad array of information. This development has both positive and negative consequences
for suicidality. Given that adolescents constitute the majority of Internet users worldwide, they are
more likely to be influenced by the Internet. Individuals suffering from mental illness are already
predisposed to the dangers that lurk on the Internet, either on the basis of their psychological disorder,
or due to social isolation and/or limited social networks. On the other hand, they are also inclined to
receive the help that the Internet can provide. It is this paradox that encompasses research on Internet
pathways in suicidality.
Overall, the results of this review have illustrated specific Internet pathways that increase the risk
for suicidal behaviours, particularly in adolescents and young people. Several studies have found
significant correlations between PIU, suicidal ideation and NSSI. Pro-suicide websites and online
suicide pacts were observed as high-risk factors for facilitating suicidal behaviours, particularly among
susceptible individuals. Inversely, the evidence showed that the Internet could also be an effective tool
for suicide prevention, especially for socially-isolated and vulnerable individuals, who otherwise were
unattainable. This provides a basis to spread awareness, education and support required to promote
mental health and prevent suicidal behaviours.
Through the Internet, the preventive understanding of suicide is challenged by new voices, and the
battle over definitions of “right and wrong” and perceptions of “true and false” has intensified. The
possibility of reaching out to large groups of users is no longer monopolized by institutional senders.
These developments brought on by the wide spread use of the Internet have posed obstacles, as well as
benefits, in the field of suicide prevention.
Acknowledgments
The authors wish to thank staff at the National Swedish Prevention of Suicide and Mental Ill-Health
(NASP), Department of Public Health Sciences, Karolinska Institutet. In addition, special thanks to the
guest editors of this special issue, Prof Danuta Wasserman and Prof Gustavo Turecki.
Conflict of Interest
The authors declare no conflict of interest.
References and Notes
1.

World Health Organization. SUPRE: The WHO World Wide Initiative for Suicide Prevention,
2002. http://www.who.int/mental_health/management/en/SUPRE_flyer1.pdf (accessed on 15
August 2011).

Int. J. Environ. Res. Public Health 2011, 8
2.
3.
4.
5.
6.

7.

8.

9.

10.
11.
12.
13.

14.

15.
16.
17.

3947

World Health Organization. Mental Health, 2003. http://www.euro.who.int/en/what-we-do/healthtopics/diseases-and-conditions/mental-health (accessed on 15 February 2011).
Krug, E.G.; Mercy, J.A.; Dahlberg, L.L.; Zwi, A.B. The world report on violence and health.
Lancet 2002, 360, 1083-1088.
Bertolote, J.M.; Fleischmann, A.; Butchart, A.; Besbelli, N. Suicide, suicide attempts and
pesticides: A major hidden public health problem. Bull. World Health Organ. 2006, 84, 260-261.
Goldsmith, S.; Pellmar, T.; Kleinman, A.; Bunney, W. Reducing Suicide: A National Imperative;
National Academy Press: Washington, DC, USA, 2002.
Kokkevi, A.; Rotsika, V.; Arapaki, A.; Richardson, C. Adolescents’ self-reported suicide
attempts, self-harm thoughts and their correlates across 17 European countries. J. Child Psychol.
Psychiatry 2011, doi: 10.1111/j.1469-7610.2011.02457.x., in press.
Hulten, A.; Jiang, G.X.; Wasserman, D.; Hawton, K.; Hjelmeland, H.; De-Leo, D.; Ostamo, A.;
Salander-Renberg, E.; Schmidtke, A. Repetition of attempted suicide among teenagers in Europe:
Frequency, timing and risk factors. Eur. Child Adolesc. Psychiatry 2001, 10, 161-169.
Casey, P.; Dunn, G.; Kelly, B.D.; Lehtinen, V.; Dalgard, O.S.; Dowrick, C.; Ayuso-Mateos, J.L.
The prevalence of suicidal ideation in the general population: Results from the Outcome of
Depression International Network (ODIN) study. Soc. Psychiatry Psychiatr. Epidemiol. 2008, 43,
299-304.
Bertolote, J.M.; Fleischmann, A.; De-Leo, D.; Bolhari, J.; Botega, N.; De Silva, D.;
Tran Thi Thanh, H.; Phillips, M.; Schlebusch, L.; Varnik, A.; Vijayakumar, L.; Wasserman, D.
Suicide attempts, plans, and ideation in culturally diverse sites: The WHO SUPRE-MISS
community survey. Psychol. Med. 2005, 35, 1457-1465.
De-Leo, D.; Heller, T.S. Who are the kids who self-harm? An Australian self-report school
survey. Med. J. Aust. 2004, 181, 140-144.
Hawton, K.; Rodham, K.; Evans, E.; Weatherall, R. Deliberate self harm in adolescents: Self
report survey in schools in England. BMJ 2002, 325, 1207-1211.
Allebeck, P.; Varla, A.; Kristjansson, E.; Wistedt, B. Risk factors for suicide among patients with
schizophrenia. Acta Psychiatr. Scand. 1987, 76, 414-419.
Almasi, K.; Belso, N.; Kapur, N.; Webb, R.; Cooper, J.; Hadley, S.; Kerfoot, M.; Dunn, G.;
Sotonyi, P.; Rihmer, Z.; Appleby, L. Risk factors for suicide in Hungary: A case-control study.
BMC Psychiatry 2009, 9, 1-9.
Apter, A.; Horesh, N.; Gothelf, D.; Zalsman, G.; Erlich, Z.; Soreni, N.; Weizman, A. Depression
and suicidal behavior in adolescent inpatients with obsessive compulsive disorder. J. Affect.
Disord. 2003, 75, 181-189.
Beautrais, A.L.; Joyce, P.R.; Mulder, R.T. Risk factors for serious suicide attempts among youths
aged 13 through 24 years. J. Am. Acad. Child Adolesc. Psychiatry 1996, 35, 1174-1182.
Alao, A.O.; Soderberg, M.; Pohl, E.L.; Alao, A.L. Cybersuicide: Review of the role of the Internet
on suicide. Cyberpsychol. Behav. 2006, 9, 489-493.
D’Hulster, N.; Van Heeringen, C. Cyber-suicide: The role of the Internet in suicidal behaviour. A
case study. Tijdschr Psychiatr. 2006, 48, 803-807.

Int. J. Environ. Res. Public Health 2011, 8

3948

18. Kraut, R.; Patterson, M.; Lundmark, V.; Kiesler, S.; Mukopadhyay, T.; Scherlis, W. Internet
paradox. A social technology that reduces social involvement and psychological well-being?
Am. Psychol. 1998, 53, 1017-1031.
19. Borzekowski, D.L.; Leith, J.; Medoff, D.R.; Potts, W.; Dixon, L.B.; Balis, T.; Hackman, A.L.;
Himelhoch, S. Use of the Internet and other media for health information among clinic outpatients
with serious mental illness. Psychiatr. Serv. 2009, 60, 1265-1268.
20. Bove, A.A. Internet-based medical education. Perspect. Biol. Med. 2008, 51, 61-70.
21. Tillfors, M.; Carlbring, P.; Furmark, T.; Lewenhaupt, S.; Spak, M.; Eriksson, A.; Westling, B.E.;
Andersson, G. Treating university students with social phobia and public speaking fears: Internet
delivered self-help with or without live group exposure sessions. Depress. Anxiety 2008, 25,
708-717.
22. Watkins, S.C. The Young and the Digital: What the Migration to Social Network Sites, Games,
and Anytime, Anywhere Media Means for Our Future; Beacon Press: Boston, MA, USA, 2009.
23. Linke, S.; Murray, E.; Butler, C.; Wallace, P. Internet-based interactive health intervention for the
promotion of sensible drinking: Patterns of use and potential impact on members of the general
public. J. Med. Internet Res. 2007, 9, e10.
24. Davis, R.A.; Flett, G.L.; Besser, A. Validation of a new scale for measuring problematic Internet
use: Implications for pre-employment screening. Cyberpsychol. Behav. 2002, 5, 331-345.
25. Guan, S.S.; Subrahmanyam, K. Youth Internet use: Risks and opportunities. Curr. Opin. Psychiatry
2009, 22, 351-356.
26. Szumilas, M.; Kutcher, S. Teen suicide information on the Internet: A systematic analysis of
quality. Can. J. Psychiatry 2009, 54, 596-604.
27. Internet World Stats. Usage and Population Statistics, 2010. http://www.internetworldstats.com/
(accessed on 8 August 2011).
28. Eurostat Statistics. Computers and the Internet in households and Enterprises, 2010.
http://epp.eurostat.ec.europa.eu/portal/page/portal/information_society/data/main_tables (accessed
on 4 February 2011).
29. Shaw, M.; Black, D.W. Internet addiction: Definition, assessment, epidemiology and clinical
management. CNS Drugs 2008, 22, 353-365.
30. Block, J.J. Issues for DSM-V: Internet addiction. Am. J. Psychiatry 2008, 165, 306-307.
31. Pies, R. Should DSM-V designate “Internet Addiction” a mental disorder? Psychiatry (Edgmont)
2009, 6, 31-37.
32. Dowling, N.A.; Quirk, K.L. Screening for Internet dependence: Do the proposed diagnostic
criteria differentiate normal from dependent Internet use? Cyberpsychol. Behav. 2009, 12, 21-27.
33. Griffiths, M. Addiction, the tobacco industry and Nature. Nature 1998, 392, 122.
34. Griffiths, M. Behavioural addiction: An issue for everybody? J. Workplace Learn. 1996, 8, 19-25.
35. Young, K. Internet Addiction: The Emergence of a New Clinical Disorder. CyberPsychol. Behav.
1998, 1, 237-244.
36. Siomos, K.E.; Dafouli, E.D.; Braimiotis, D.A.; Mouzas, O.D.; Angelopoulos, N.V. Internet
addiction among Greek adolescent students. Cyberpsychol. Behav 2008, 11, 653-657.
37. Cao, F.; Su, L.; Liu, T.; Gao, X. The relationship between impulsivity and Internet addiction in a
sample of Chinese adolescents. Eur. Psychiatry 2007, 22, 466-471.

Int. J. Environ. Res. Public Health 2011, 8

3949

38. Durkee, T.; Kaess, M.; Carli, V. Prevalence of pathological Internet use among adolescents in
Europe: Demographic and health-related risk factors. Addiction 2011. Submitted for publication.
39. Young, K.S. Psychology of computer use: XL. Addictive use of the Internet: A case that breaks
the stereotype. Psychol. Rep. 1996, 79, 899-902.
40. Caplan, S.E. Relations among loneliness, social anxiety, and problematic Internet use.
Cyberpsychol. Behav. 2007, 10, 234-242.
41. Ha, J.H.; Kim, S.Y.; Bae, S.C.; Bae, S.; Kim, H.; Sim, M.; Lyoo, I.K.; Cho, S.C. Depression and
Internet addiction in adolescents. Psychopathology 2007, 40, 424-430.
42. Chen, S.H.; Yang, J.F. Internet addiction, social anxiety, and preference attribution of the virtual
world. Int. J. Psychol. 2004, 39, 512-512.
43. Whang, L.S.; Lee, S.; Chang, G. Internet over-users’ psychological profiles: A behavior sampling
analysis on Internet addiction. Cyberpsychol. Behav. 2003, 6, 143-150.
44. Kim, K.; Ryu, E.; Chon, M.Y.; Yeun, E.; Choi, S.Y.; Seo, J.S.; Nam, B.W. Internet addiction in
Korean adolescents and its relation to depression and suicidal ideation: A questionnaire survey.
Int. J. Nurs. Stud. 2006, 43, 185-192.
45. Fu, K.W.; Chan, W.S.; Wong, P.W.; Yip, P.S. Internet addiction: Prevalence, discriminant
validity and correlates among adolescents in Hong Kong. Br. J. Psychiatry 2010, 196, 486-492.
46. Lam, L.T.; Peng, Z.; Mai, J.; Jing, J. The association between Internet addiction and self-injurious
behaviour among adolescents. Injury Prev. 2009, 15, 403-408.
47. Biddle, L.; Donovan, J.; Hawton, K.; Kapur, N.; Gunnell, D. Suicide and the Internet. BMJ 2008,
336, 800-802.
48. Westerlund, M.; Wasserman, D. The role of the Internet in suicide prevention. In The Oxford
Textbook of Suicidology and Suicide Prevention: A Global Perspective; Wasserman, D.,
Wasserman, C., Eds.; Oxford University Press: UK, 2009; pp. 525-532.
49. Becker, K.; Schmidt, M.H. Internet chat rooms and suicide. J. Am. Acad. Child Adolesc.
Psychiatry 2004, 43, 246-247.
50. Prior, T.I. Suicide methods from the Internet. Am. J. Psychiatry 2004, 161, 1500-1501.
51. Dobson, R. Internet sites may encourage suicide. BMJ 1999, 319, 337.
52. Westerlund, M.; Hadlaczky, G.; Wasserman, D. The representation of suicide on the internet and
the future of psychiatry. BMJ 2011. Submitted for publication.
53. Recupero, P.R.; Harms, S.E.; Noble, J.M. Googling suicide: Surfing for suicide information on
the Internet. J. Clin. Psychiatry 2008, 69, 878-888.
54. Westerlund, M. Självmord och Internet. Kommunikation om ett livsfarligt ämne (English
translation: Suicide and the Internet. Communication of a deadly subject). Doctoral Thesis,
Stockholm University, Stockholm, Sweden, 2010.
55. McCarthy, M.J. Internet monitoring of suicide risk in the population. J. Affect Disord. 2010, 122,
277-279.
56. Westerlund, M. The production of pro-suicide content on the Internet. New Media Soc. 2011,
Submitted for publication.
57. Baker, D.; Fortune, S. Understanding self-harm and suicide websites: A qualitative interview
study of young adult website users. Crisis 2008, 29, 118-122.

Int. J. Environ. Res. Public Health 2011, 8

3950

58. Westerlund, M. Talking suicide: Intimate online conversations about a taboo subject. J. Comput.Med. Commun. 2011. Submitted for publication.
59. Rajagopal, S. Suicide pacts and the Internet. BMJ 2004, 329, 1298-1299.
60. Ozawa-de Silva, C. Too lonely to die alone: Internet suicide pacts and existential suffering in
Japan. Cult. Med. Psychiatry 2008, 32, 516-551.
61. Naito, A. Internet suicide in Japan: Implications for child and adolescent mental health. Clin.
Child Psychol. Psychiatry 2007, 12, 583-597.
62. Lee, D.T.; Chan, K.P.; Yip, P.S. Charcoal burning is also popular for suicide pacts made on the
Internet. BMJ 2005, 330, 602.
63. Morii, D.; Miyagatani, Y.; Nakamae, N.; Murao, M.; Taniyama, K. Japanese experience of
hydrogen sulfide: The suicide craze in 2008. J. Occup. Med. Toxicol. 2010, 5, 28.
64. Radke, A.Q. The last taboo. Talking to patients about suicide. Minn. Med. 1999, 82, 42-44.
65. Byrne, P. Stigma of mental illness. Changing minds, changing behaviour. Br. J. Psychiatry 1999,
174, 1-2.
66. Vitiello, B.; Brent, D.A.; Greenhill, L.L.; Emslie, G.; Wells, K.; Walkup, J.T.; Stanley, B.;
Bukstein, O.; Kennard, B.D.; Compton, S.; et al. Depressive symptoms and clinical status during
the Treatment of Adolescent Suicide Attempters (TASA) Study. J. Am. Acad. Child Adolesc.
Psychiatry 2009,48, 997-1004.
67. Large, M.; Sharma, S.; Cannon, E.; Ryan, C.; Nielssen, O. Risk factors for suicide within a year
of discharge from psychiatric hospital: A systematic meta-analysis. Aust. N. Z. J. Psychiatry 2011,
45,619-628.
68. Carlborg, A.; Winnerback, K.; Jonsson, E.G.; Jokinen, J.; Nordstrom, P. Suicide in schizophrenia.
Expert Rev. Neurother. 2010, 10, 1153-1164.
69. Pawlak, C.; Pascual-Sanchez, T.; Rae, P.; Fischer, W.; Ladame, F. Anxiety disorders,
comorbidity, and suicide attempts in adolescence: A preliminary investigation. Eur. Psychiatry
1999, 14, 132-136.
70. Khan, A.; Leventhal, R.M.; Khan, S.; Brown, W.A. Suicide risk in patients with anxiety disorders:
A meta-analysis of the FDA database. J. Affect Disord. 2002, 68, 183-190.
71. Kotler, M.; Iancu, I.; Efroni, R.; Amir, M. Anger, impulsivity, social support, and suicide risk in
patients with posttraumatic stress disorder. J. Nerv. Ment. Dis. 2001, 189, 162-167.
72. Perroud, N.; Baud, P.; Preisig, M.; Etain, B.; Bellivier, F.; Favre, S.; Reber, N.; Ferrero, F.;
Leboyer, M.; Malafosse, A. Social phobia is associated with suicide attempt history in bipolar
inpatients. Bipolar Disord. 2007, 9, 713-721.
73. Apter, A.; Krispin, O.; Bursztein, C. Psychiatric disorders in suicide and suicide attempters.
In The Oxford Textbook of Suicidology and Suicide Prevention: A Global Perspective;
Wasserman, D., Wasserman, C., Eds.; Oxford University Press: Oxford, UK, 2009; pp. 653-660.
74. Hall, R.C.; Platt, D.E. Suicide risk assessment: A review of risk factors for suicide in 100 patients
who made severe suicide attempts. Evaluation of suicide risk in a time of managed care.
Psychosomatics 1999, 40, 18-27.

Int. J. Environ. Res. Public Health 2011, 8

3951

75. Brunner, R.; Parzer, P.; Haffner, J.; Steen, R.; Roos, J.; Klett, M.; Resch, F. Prevalence and
psychological correlates of occasional and repetitive deliberate self-harm in adolescents. Arch.
Pediatr. Adolesc. Med. 2007, 161, 641-649.
76. Schneider, B.; Kolves, K.; Blettner, M.; Wetterling, T.; Schnabel, A.; Varnik, A. Substance use
disorders as risk factors for suicide in an Eastern and a Central European city (Tallinn and
Frankfurt/Main). Psychiatry Res. 2009, 165, 263-272.
77. Schneider, B.; Wetterling, T.; Georgi, K.; Bartusch, B.; Schnabel, A.; Blettner, M. Smoking
differently modifies suicide risk of affective disorders, substance use disorders, and social factors.
J. Affect. Disord. 2009, 112, 165-173.
78. Brent, D.A.; Bridge, J.A. Delinquent accounts: Does delinquency account for suicidal behavior?
J. Adolesc. Health 2007, 40, 204-205.
79. Workman, M.; Beer, J. Depression, suicide ideation, and aggression among high school students
whose parents are divorced and use alcohol at home. Psychol. Rep. 1992, 70, 503-511.
80. Brunstein Klomek, A.; Marrocco, F.; Kleinman, M.; Schonfeld, I.S.; Gould, M.S. Bullying,
depression, and suicidality in adolescents. J. Am. Acad. Child Adolesc. Psychiatry 2007, 46, 40-49.
81. Klomek, A.B.; Sourander, A.; Niemela, S.; Kumpulainen, K.; Piha, J.; Tamminen, T.;
Almqvist, F.; Gould, M.S. Childhood bullying behaviors as a risk for suicide attempts and
completed suicides: A population-based birth cohort study. J. Am. Acad. Child Adolesc.
Psychiatry 2009, 48, 254-261.
82. Kaminski, J.W.; Fang, X. Victimization by peers and adolescent suicide in three US samples.
J. Pediatr. 2009, 155,683-688.
83. Houck, C.D.; Hadley, W.; Lescano, C.M.; Pugatch, D.; Brown, L.K. Suicide attempt and sexual
risk behavior: Relationship among adolescents. Arch. Suicide Res. 2008, 12, 39-49.
84. Gainer, P.S.; Webster, D.W.; Champion, H.R. A youth violence prevention program. Description
and preliminary evaluation. Arch. Surg. 1993, 128, 303-308.
85. Olweus, D. Bullying at school. Basic facts and an effective intervention programme. Promot.
Educ. 1994, 1, 27-31.
86. Chou, C.P.; Montgomery, S.; Pentz, M.A.; Rohrbach, L.A.; Johnson, C.A.; Flay, B.R.;
MacKinnon, D.P. Effects of a community-based prevention program on decreasing drug use in
high-risk adolescents. Am. J. Public Health 1998, 88, 944-948.
87. Lochman, J.E.; Wells, K.C. The Coping Power program at the middle-school transition: Universal
and indicated prevention effects. Psychol. Addict. Behav. 2002, 16, S40-54.
88. Wasserman, D.; Durkee, T. Strategies in Suicide Prevention. In Oxford Textbook of Suicidology
and Suicide Prevention: A Global Perspective; Wasserman, D., Wasserman, C., Eds.; Oxford
University Press: Oxford, UK, 2009; pp. 381-388.
89. Nordentoft, M. Crucial elements in suicide prevention strategies. Prog. Neuropsychopharmacol
Biol. Psychiatry 2011, 35, 848-853.
90. Haas, A.; Koestner, B.; Rosenberg, J.; Moore, D.; Garlow, S.J.; Sedway, J.; Nicholas, L.;
Hendin, H.; Mann, J.J.; Nemeroff, C.B. An interactive web-based method of outreach to college
students at risk for suicide. J. Am. Coll. Health 2008, 57, 15-22.

Int. J. Environ. Res. Public Health 2011, 8

3952

91. Gilat, I.; Shahar, G. Emotional first aid for a suicide crisis: Comparison between Telephonic
hotline and Internet. Psychiatry 2007, 70, 12-18.
92. Hitosugi, M.; Nagai, T.; Tokudome, S. A voluntary effort to save the youth suicide via the
Internet in Japan. Int. J. Nurs. Stud. 2007, 44, 157.
© 2011 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0/).

