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Abstract 

Background: Suicide is one of the leading causes of death in children and youth. Using a sample of fatal suicides 
among school-aged students in Hong Kong, this study aimed to demonstrate how the classification of children and 
adolescent suicides into distinct subgroups using cluster analysis can alert us to the heterogeneous nature of the 
student suicide population and increase our understanding of multidimensional underlying causes. 

Methods: Deaths by suicide of Hong Kong primary and secondary school students occurring between 2013–16 
were identified. Reports were acquired from the Coroner’s Court, Police Force, and Education Bureau in Hong Kong. 
Information about students’ sociodemographic characteristics, suicide circumstances, stressors, and risk factors was 
extracted and organized for analysis. Based on the indicated stressors (school, family, close relationship, social chal-
lenge, finance, risk behaviour, suicide exposure, others) and risk factors (health and mental health, history of self-harm, 
suicidality, and psychological maladjustment), cluster analysis was conducted to derive distinct profiles of student 
suicides.

Results: A four-cluster solution was found. Patterns of stressors, risk factors, background characteristics and suicide 
circumstances within each cluster were examined. Four distinct and meaningful profiles of student suicides were 
characterised as “school distress”, “hidden”, “family and relationship”, and “numerous issues”.

Conclusions: Findings highlighted the need to approach student suicides in meaningfully differentiated ways. 
Gathering suicide report data and generating evidence that advances our knowledge of student suicide profiles are 
important steps towards early identification and intervention.
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Background
Research has shown that distinct subgroups of suicides 
and suicidal behaviours exist within heterogenous popu-
lations. Using the cluster analysis approach, research-
ers have differentiated greater risk re-attempters from 
attempters [1], identified fatal attempters with low 

expressed deliberation [2], and broadened the profiles of 
suicidal individuals beyond limited demographic char-
acteristics [3]. Furthermore, studies have consistently 
revealed a two- to four-cluster structure and the exist-
ence of an “unlikely” subtype – one that was difficult 
to identify due to the absence of psychiatric diagnosis, 
professional help-seeking, or a lack of expressed intent 
and preparation. Such evidence-based understanding of 
distinct student subgroups’ characteristics is needed to 
improve early identification and avoid one-size-fits-all 
prevention. 
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A review of research on children and adolescents’ sui-
cides reveals further important gaps. There are fewer 
studies on suicides compared to suicidal ideation, 
attempt, and self-harm. Using Medical Subject Headings 
(MeSH) to search the PubMed database for suicide stud-
ies in 2018–2021, there are 252 studies on completed sui-
cide, 21,537 on non-fatal suicidal behaviour, and 9878 on 
suicidal ideation. This may be due to researchers’ primary 
interest in pathways leading to suicidal behaviour and 
prevention strategies that target these behaviours earlier 
on. Moreover, studying suicides requires data from mul-
tiple governmental departments such as the coroner’s 
court, which are not accessible to all researchers. None-
theless, studies of suicidal behaviour and retrospective 
studies of suicides are both needed for advancing our 
prediction and prevention strategies [3].

In Hong Kong, there is a widespread concern that aca-
demic pressure is a prominent risk factor contributing to 
student suicide, as confirmed by local research studies 
which found academic pressure and school distress to be 
associated with depression and, in turn, suicidality [4, 5]. 
This concern is in line with international findings, where 
academic stress was reported in 59.1% of suicides aged 
10–14 in Singapore [6], 38% of suicides among children 
under 18 in the UK [7], and 18.7–22.7% of suicides under 
age 15 in Turkey [8]. Family factors [9] and mental health 
conditions such as depression [10] have also received 
attention, yet few recent studies on local students’ sui-
cides have looked at multiple domains of stressors and 
risk factors together. To obtain a more comprehen-
sive understanding of their suicides and to identify any 
underlying pattern or distinct profiles, an investigation 
into stressors and risk factors in multiple domains among 
school-aged suicides in Hong Kong is warranted.

This study aimed to extend current understanding of 
student suicide by identifying distinct profiles of stressors 
and risk factors of suicide using cluster analysis and to 
derive implications for suicide detection and prevention.

Methods
Study population and data sources
Thirty-five  registered cases of suicide among primary 
and secondary school students (aged 10 to 20) in Hong 
Kong were included in this study. Cases spanned three 
consecutive academic years from September 2013 to 
August 2016. We contacted the Coroner’s Court, Police 
Force, and Education Bureau requesting copies of offi-
cial documentation and reports on the registered cases. 
Sources of evidence included observation and recall 
by witnesses (e.g. family, peer, teacher, social worker) 
recorded by the police, official reports on school per-
formance and participation, medical history, post-mor-
tem examination, and death circumstances. Together, 

they informed our picture of the antecedents and cir-
cumstances of their suicides. This study was approved 
by the Human Research Ethics Committee of the Uni-
versity of Hong Kong.

Sociodemographic characteristics of the deceased 
were recorded, including the student’s sex, age, local/
non-local status (born outside Hong Kong), family 
income (low income was indicated by receipt of finan-
cial assistance under the government’s social welfare 
scheme), and family intactness (non-intact family was 
indicated by single parent family, divorce or remarriage 
in parent’s marital status). Circumstances of suicide, 
namely the presence of a suicide note or communica-
tion on social media prior to suicide and the suicide 
method, were also documented.

Analysis
Cluster analysis is a statistical approach that groups data 
points into subsets such that points within each subset 
are highly similar to each other and each subset is highly 
distinct from the others, thus forming clusters. Apply-
ing cluster analysis in the study of student suicides cat-
egorizes them into distinct subgroups that present as 
meaningful profiles, each with its own set of patterns 
and characteristics. Informed by research literature and 
the available data on risk factors for suicide, 25 indica-
tors were generated and merged into 13 major areas of 
stressors, health and psychological issues, and suicidality 
identified as the basic units of a coding framework (See 
Table 1). All available data were coded according to this 
standardized checklist of 13 variables, resulting in 35 stu-
dent records that indicate the presence or absence of any 
issue under the major areas of concern.

Next, two-step cluster analysis was conducted to 
derive distinct and meaningful clusters based on the 13 
areas of indicated issues. First, Ward’s method was used 
to estimate the optimal number of clusters, a process of 
merging the closest, most similar pair of clusters mul-
tiple times until a minimum increase in within-cluster 
variance is found after merging [11, 12]. Next, based on 
the estimate, several solutions were generated and com-
pared using K-means clustering algorithm. Finally, boot-
strapping technique was employed to identify the most 
robust solution, while characteristics of each cluster for 
that solution were also examined to ensure the classifi-
cation was meaningful. Analysis of variance and Fisher’s 
exact test (2-sided) were used as appropriate to test for 
between-cluster differences in the 13 variables. Observa-
tions were made about each cluster, including students’ 
background characteristics, type of stressors experi-
enced, health and mental health status, history of self-
harm and suicidality, and psychological adjustment.
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Results
Three-, four-, and five-cluster solutions were suggested. 
After testing the solutions in 2000 bootstrap samples, the 
four-cluster solution was found to be the most robust. 
The classification was also deemed meaningful after 
examining characteristics of the four clusters. Fisher’s 
exact test revealed significant group differences in nine 
variables, namely school, family, close relationship, social 
challenge, finance, risk behaviour, suicidality, mental 
health issue, and psychological maladjustment. Overall, 

no significant group difference was found in sociodemo-
graphic characteristics, suicide circumstance, unspecified 
issue, suicide exposure, physical health issue, and history 
of self-harm. The distribution of all variables across the 
four clusters are summarized in Table 1.

Sociodemographic characteristics and suicide 
circumstances
The majority of deceased students were male (65.7%) and 
the mean age was 15.6. Most came from an intact family 

Table 1 Background characteristics, suicide circumstance, stressors and risk factors by cluster and between-cluster difference

N = sample size
a Jumping and Not Jumping were compared for between-cluster difference in suicide method

Count (% within Cluster) Count (%) Significance (p)

Cluster 1 
School distress
(N = 14)

Cluster 2 
Hidden
(N = 9)

Cluster 3 
Family and 
relationship
(N = 7)

Cluster 4 
Numerous issues
(N = 5)

ALL
(N = 35)

Between-cluster

BACKGROUND CHARACTERISTICS
 Mean age 15.7 14.4 15.9 16.4 15.6 0.531

 Sex, male 7 (50.0%) 8 (88.9%) 5 (71.4%) 3 (60.0%) 23 (65.7%) 0.287

 Intact Family 11 (78.6%) 6 (66.7%) 7 (100%) 2 (40.0%) 26 (74.3%) 0.113

 Non-local student 5 (35.7%) 3 (33.3%) 1 (14.3%) 2 (40.0%) 11 (31.4%) 0.752

 Low Income Family (Received government 
assistance)

1 (7.1%) 1 (11.1%) 0 (0%) 2 (40.0%) 4 (11.4%) 0.228

SUICIDE CIRCUMSTANCE
 Suicide method
  Jumpinga 10 (71.4%) 5 (55.6%) 6 (85.7%) 4 (80.0%) 25 (71.4%) 0.628

  Hanging 2 (14.3%) 3 (33.3%) 0 (0%) 1 (20.0%) 6 (17.1%) -

  Others (drowning, suffocation, electrocution) 2 (14.3%) 1 (11.1%) 1 (14.3%) 0 (0%) 4 (11.4%) -

  Left a suicide note/message on social 
media

8 (57.1%) 4 (44.4%) 7 (100%) 2 (40.0%) 21 (60.0%) 0.076

STRESSORS AND RISK FACTORS
 School (academic, poor relations, SEN, disen-
gagement)

14 (100%) 5 (55.6%) 2 (28.6%) 5 (100%) 26 (74.3%) 0.001

 Family (poor family relations or conflict, non-
conflict issue)

0 (0%) 6 (66.7%) 4 (57.1%) 5 (100%) 15 (42.9%) 0.000

 Close relationship (poor peer or romantic rela-
tions or conflict)

0 (0%) 1 (11.1%) 5 (71.4%) 4 (80.0%) 10 (28.6%) 0.000

 Social challenge (bullying, dislocation) 0 (0%) 0 (0%) 0 (0%) 4 (80.0%) 4 (11.4%) 0.000

 Finance 0 (0%) 0 (0%) 0 (0%) 2 (40.0%) 2 (5.7%) 0.017

 Risk behaviour (smoking, substance abuse, 
delinquency)

0 (0%) 0 (0%) 1 (14.3%) 2 (40.0%) 3 (8.6%) 0.018

 Suicide exposure 0 (0%) 0 (0%) 0 (0%) 1 (20.0%) 1 (2.9%) 0.143

 Unspecified issue 1 (7.1%) 1 (11.1%) 0 (0%) 0 (0%) 2 (5.7%) 1.000

 Physical health issue (diagnosed or complaint) 7 (50.0%) 1 (11.1%) 2 (28.6%) 3 (60.0%) 13 (37.1%) 0.187

 Self-harm 2 (14.3%) 0 (0%) 1 (14.3%) 1 (20.0%) 4 (11.4%) 0.536

 Suicidality (ideation or attempt history) 7 (50.0%) 0 (0%) 7 (100%) 3 (60.0%) 17 (48.6%) 0.000

 Mental health issue (diagnosed, complaint, or 
used services)

9 (64.3%) 0 (0%) 2 (28.6%) 3 (60.0%) 14 (40.0%) 0.007

 Psychological maladjustment (emotional 
distress, problem coping)

14 (100%) 2 (22.2%) 6 (85.7%) 5 (100%) 27 (77.1%) 0.000
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(74.3%). About a tenth came from a low-income fam-
ily (11.4%). Almost a third had a non-local background 
(31.4%). The most common method was jumping from 
height (71.4%), followed by hanging (17.1%). Over half 
of the students left a suicide note or message on social 
media prior to their suicide (60.0%).

Stressors and risk factors
In terms of stressors, school issues were the most preva-
lent, indicated in 74.3% of the students, followed by issues 
of family (42.9%), close relationship (28.6%), and social 
challenge (11.4%). Financial issue, unspecified issue, risk 
behaviour, and suicide exposure were indicated in under 
10% of the students.

In terms of health and psychological risk factors, the 
most frequently reported was psychological maladjust-
ment (77.1%), followed by having a mental illness diag-
nosis, complaint, or contact with psychological services 
(40.0%), and having a physical illness diagnosis or com-
plaint (37.1%). Almost half the students had a history of 
suicidal ideation or attempt (48.6%), about one tenth had 
self-harmed (11.4%). A significant percentage (37.1%) 
was documented with neither suicidality nor mental 
health issues.

Characteristics of each cluster
Cluster 1 “school distress” (n = 14)
All students in this cluster were documented with school 
issues only. Examining school-related issues at the indi-
cator level, 11 students were documented with academic 
issues, nine with school engagement issues, and four had 
special educational needs. At the stressor and risk factor 
level, nine students from this group had mental health 
issues (64.3%) and seven students had a history of sui-
cidal ideation and/or attempt (50.0%). Three students 
were exceptions and had no suicidal or mental health 
issues documented (21.4%). All 14 students from Clus-
ter 1 showed psychological maladjustment, which means 
that prior to their suicide, all exhibited signs of emotional 
distress or problem coping. This cluster has the highest 
proportion of female students (n = 7, 50%) compared to 
other clusters.

Cluster 2 “hidden” (n = 9)
The majority of students in this cluster were docu-
mented with family issues (n = 6, 66.7%) and/or school 
issues (n = 5, 55.6%), while one student was also docu-
mented with a romantic relationship problem (11.1%). 
No other known stressors were reported in this cluster. 
One student, due to not having any indication of a known 
stressor, was documented with “unspecified issue”. 
None of the students had a history of self-harm, sui-
cidal ideation/attempt, or mental health issue. Only two 

students showed psychological maladjustment (22.5%) 
and another student had a physical health issue (11.1%). 
This cluster has the highest proportion of male students 
(n = 8, 88.9%).

Cluster 3 “family and relationship” (n = 7)
Students in this cluster were documented with close rela-
tionship (n = 5, 71.4%) and/or family issues (n = 4, 57.1%). 
Two students also had additional school issues (28.6%). 
One student was documented with risk behaviour related 
to a close relationship issue. All students in this cluster 
had a history of suicidal ideation/attempt, one student 
had previously self-harmed (14.3%), two had mental 
health issue (28.6%), and two had physical health issue 
(28.6%). Six out of seven students in this cluster were 
documented with psychological maladjustment (85.7%). 
Notably, compared with other clusters, Cluster 3 consists 
of the highest proportion of students from an intact fam-
ily (100%) and the lowest proportion from a low-income 
family (0%) and a non-local background (14.3%). All left 
behind a suicide note or message on social media prior to 
their suicide (100%).

Cluster 4 “numerous issues” (n = 5)
Students from this cluster had a median of seven indi-
cated issues per student, the highest of all clusters. Four 
out of five students in this cluster were documented 
with all three of school, family, and close relationship 
issues (80%). The remaining student had school and fam-
ily issues (20%). All students experienced stressors in 
other areas, including social challenge (i.e. bullying, dis-
location), financial issue, risk behaviour (i.e. substance 
abuse, delinquency), and exposure to suicide in family 
or friends. Three out of five students were documented 
with a history of suicidal ideation/attempt (60.0%), three 
had a mental health issue (60.0%), and three students had 
a physical health issue (60.0%). All five students in this 
cluster were documented with psychological maladjust-
ment (100%). Cluster 4 consists of the highest proportion 
of students from non-intact (60%) and low-income (40%) 
families and a non-local background (40%).

Discussion
To better understand the heterogeneous nature and 
underlying causes of student suicides, cluster analy-
sis was conducted to identify distinct profiles. A four-
cluster solution was found. Patterns of stressors, risk 
factors, background characteristics and suicide circum-
stances within each cluster were examined. Four dis-
tinct and meaningful profiles of student suicides were 
characterised as “school distress”, “hidden”, “family and 
relationship”, and “numerous issues”. In the first cluster, 
the “school distress” group, school-related issues were 



Page 5 of 7Wong et al. BMC Public Health          (2022) 22:693  

accompanied by overwhelmingly adverse states of men-
tal wellness. Although academic issues were most preva-
lent in this cluster, a considerable proportion of students 
also experienced interpersonal problems and disengage-
ment at school. Research has shown that school and 
individual factors may accumulate and interact with one 
another and impact on students’ perception of school 
climate, a significant factor influencing suicidal ideation 
and attempt [13, 14]. Future research may examine these 
interactions further to understand suicidality of students 
who are overwhelmed by school problems, since school 
distress appears to be a prevalent issue in Hong Kong. 
Moving away from a narrow focus on academic attain-
ment towards a broader focus on student’s wellbeing 
may mitigate some of the academic stress placed on stu-
dents [15]. This study also revealed a high proportion of 
the deceased with special educational needs, reaffirming 
the necessity to better understand their socio-emotional 
wellness and to review their suicide risk [16, 17], since 
the school challenges they face can differ significantly 
from those affecting students without special education 
needs.

Students in the second cluster, the “hidden” group, 
presented an alarming picture since the deceased had 
no prior history of mental health complaints, disorders 
or suicidal ideation. This is in line with previous suicide 
classification studies that consistently identified clusters 
difficult to detect due to the absence or low occurrence 
of critical signs such as psychiatric diagnosis, expressed 
suicide intent, or help-seeking behaviour [1–3]. Cluster 
two highlights the problem of relying heavily on mental 
health professionals for risk detection, given the many 
barriers – stigma, lack of trust, self-reliance – that pre-
vent young people from seeking formal help [18, 19]. Yet, 
detection of their warning signs in informal settings may 
have been hindered by their family and/or school issues, 
while the complexity and ambiguities around suicide 
communication may also have prevented their true intent 
from being understood correctly [20]. Therefore, more 
research is needed to improve help-seeking and under-
stand suicide communication in the student population.

Students in the third cluster, the “family and relation-
ship” group, had primarily family and close relationship 
issues, although none came from non-intact or low-
income families, and all had a history of suicidal ideation 
and/or attempt. Research findings on close-knitted fam-
ily relations and suicidality are mixed. While familism, a 
Latino cultural value that prioritizes the family over the 
individual, was found to be associated with adolescents’ 
internalizing behaviour that led to suicidal attempts [21], 
seeing family responsibility as a reason for living was 
protective against suicide ideation among adolescents in 
Hong Kong [4]. Thus, the role of family requires deeper 

understanding. Finally, all students in cluster three left 
behind a suicide message on social media, a much higher 
proportion than other clusters. Some suicide theories 
view suicidal behaviour as extreme acts of communica-
tion intended to convey an important message to signifi-
cant others [22]. Further research is needed to investigate 
reasons for young people resorting to suicide for that 
purpose.

Students in the fourth cluster, the “numerous issues” 
group, had a distinctly noticeable profile. With the high-
est proportion of students from non-intact and/or low-
income families and the highest total number of indicated 
issues, they presented a wide range of stressors (including 
school, family, close relationship, social challenge, finan-
cial issue, risk behaviour, exposure to suicide), health and 
psychological risk factors, and recognisable signs, i.e. a 
history of self-harm and suicidal behaviour. Research has 
shown that exposure to multiple levels of risk factors can 
increase the risk of suicide among adolescents [23]. In 
contrast with the “hidden” group, risk factors and warn-
ing signs are obvious in cluster four. The challenge then 
becomes how best to prevent suicide among students 
experiencing difficulties in numerous life domains.

Limitations and Future Direction
This dataset came from an inquiry commissioned by 
the government in response to a surge in student sui-
cides leading up to 2016, which alarmed school, health, 
and social services communities, leaving them unsure 
of what to do. The suicides of 35 students thus formed a 
unique set of data collected during a specific timeframe 
and analysed for a specific purpose. The small sample 
size of this study was partly determined by its examina-
tion of completed suicide rather than attempt or ideation. 
Also, due to the stigma around suicide and the general 
consensus that school pressure was prevalent and a risk 
factor among children and youth, detailed reports and 
data of student suicide are not normally released with-
out the government’s intervention. This was the first local 
study that succeeded in collecting comprehensive data 
on completed student suicides from a range of person- 
and suicide-specific areas to analyse underlying stressors 
and risk factors. Although there is no consensus on the 
optimal sample size and optimal number of variables for 
conducting cluster analysis, we acknowledge that due to 
the small size and specificity of our sample, our findings 
should be interpreted with caution.

Informed by the distinct profiles of suicidal children 
and adolescents, it became clear that understanding the 
unique patterns and characteristics of subgroups through 
further research is crucial for timely detection and tai-
lored intervention. To improve the understanding of 
suicidality among children and youth, transparency and 
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communication of data and findings are essential. To 
facilitate this, greater trust and confidence between ser-
vice providers and research institutes are crucial.

To test and extend current findings, future research 
should include replication studies and examination of 
other geographical locations as well as out-of-school 
children and adolescents. Understanding relationships 
between influential factors in each subgroup would also 
significantly advance our knowledge of and strategic 
response to young people’s suicidality. The existence of 
the “hidden” group alerted us to challenges around the 
accessibility and appropriateness of help and support 
for at-risk students. Since these students are not eas-
ily identified, psychoeducation programmes designed to 
reach all students to increase their mental health literacy 
and decrease stigma around suicide may be effective in 
improving their help-seeking behaviour [24, 25]. Train-
ing and engaging peer leaders to model positive norms 
regarding suicide attitude and help-seeking behaviour 
can be another effective prevention strategy for vulner-
able students [26]. The appeal of finding anonymous sup-
port in the virtual community has also shown potential 
for engaging students who are difficult to reach by con-
ventional means [27]. Gatekeeper training may also draw 
on research of students’ suicidal behaviour as an extreme 
mode of communication to elucidate the intention and 
meanings conveyed by those contemplating suicide [22].

Conclusion
Our study highlighted the heterogenous nature of stu-
dent suicides and their underlying causes. Emergence of 
the four distinct clusters reaffirmed the need to under-
stand suicidal students in meaningfully differentiated 
ways. In response, future research direction relevant to 
each cluster has been identified and discussed. This study 
also highlighted a need to develop shared understand-
ing among stakeholders about the importance of gather-
ing detailed suicide report data and generating evidence 
to inform our knowledge and practice. Promoting open 
discourse about suicide through public education and 
research communication may contribute to reduction of 
stigma, thus facilitate the advancement of research on 
student suicide. The  information on the deceased col-
lected from the  Coroner’s Court, Police Investigation 
and the Education Bureau are very useful in formulating  
effective suicide prevention measures for suicide preven-
tion [28].

Acknowledgements
We thank the Coroner’s Court, Police Force, and Education Bureau of the  
Hong Kong Government  for granting access to a valuable set of data. We 
would also like to thank our colleagues at the Hong Kong Jockey Club Centre 
for Suicide Research and Prevention at the University of Hong Kong, who 
provided support in data collection and statistical assistance.

Authors’ contributions
PY conceptualized and designed the study. CL and AS collected the data. 
AW performed the analysis and wrote the main manuscript text. All authors 
reviewed the manuscript and approved the submitted version.

Funding
This study is supported by Quality Education Fund of the Education Bureau 
and the Hong Kong Jockey Club Centre for Suicide Research and Prevention 
at the University of Hong Kong.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research study involving human data of the deceased was performed in 
accordance with the Declaration of Helsinki and was approved by the Human 
Research Ethics Committee at The University of Hong Kong. Informed consent 
was obtained from the parent/guardian/next of kin of the deceased prior to 
the study.

Consent for publication
Not applicable.

Competing interests
The author(s) declare that they have no competing interests.

Author details
1 Hong Kong Jockey Club Centre for Suicide Research and Prevention, Univer-
sity of Hong Kong, Hong Kong, China. 2 Department of Social Work and Social 
Administration, Faculty of Social Sciences, The University of Hong Kong, Hong 
Kong, China. 3 The HKJC Centre for Suicide Research and Prevention, HKU, The 
Hong Kong Jockey Club Building for Interdisciplinary Research, 2/F, 5 Sassoon 
Road, Pokfulam, Hong Kong, China. 

Received: 24 June 2021   Accepted: 11 March 2022

References
 1. Lopez-Castroman J, Nogue E, Guillaume S, Picot MC, Courtet P. Clustering 

Suicide Attempters: Impulsive-Ambivalent, Well-Planned, or Frequent. J 
Clin Psychiatry. 2016;77:e711–8.

 2. Chen EYH, Chan WSC, Chan SSM, Liu KY, Chan CLW, Wong PWC, et al. A 
Cluster Analysis of the Circumstances of Death in Suicides in Hong Kong. 
Suicide Life Threat Behav. 2007;37:576–84.

 3. O’Connor RC, Sheehy NP, O’Connor DB. The classification of completed 
suicide into subtypes. J Ment Health. 1999;8:629–37.

 4. Chan WSC, Law CK, Liu KY, Wong PWC, Law YW, Yip PSF. Suicidality in Chi-
nese adolescents in Hong Kong: the role of family and cultural influences. 
Soc Psychiatry Psychiatr Epidemiol. 2009;44:278–84.

 5. Lee MTY, Wong BP, Chow BW-Y, McBride-Chang C. Predictors of Suicide 
Ideation and Depression in Hong Kong Adolescents: Perceptions of 
Academic and Family Climates. Suicide Life Threat Behav. 2006;36:82–96.

 6. Loh C, Tai B-C, Ng W-Y, Chia A, Chia B-H. Suicide in Young Singapo-
reans Aged 10–24 Years Between 2000 to 2004. Arch Suicide Res. 
2012;16:174–82.

 7. Rodway C, Tham S-G, Ibrahim S, Turnbull P, Windfuhr K, Shaw J, et al. Sui-
cide in children and young people in England: a consecutive case series. 
Lancet Psychiatry. 2016;3:751–9.

 8. Coskun M, Zoroglu S, Ghaziuddin N. Suicide Rates among Turkish 
and American Youth: A Cross-Cultural Comparison. Arch Suicide Res. 
2012;16:59–72.

 9. Kwok SYCL, Shek DTL. Personal and Family Correlates of Suicidal 
Ideation Among Chinese Adolescents in Hong Kong. Soc Indic Res. 
2010;95:407–19.



Page 7 of 7Wong et al. BMC Public Health          (2022) 22:693  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 10. Siu AMH. Self-Harm and Suicide Among Children and Adolescents in 
Hong Kong: A Review of Prevalence, Risk Factors, and Prevention Strate-
gies. J Adolesc Health. 2019;64:S59-64.

 11. Murtagh F, Legendre P. Ward’s Hierarchical Agglomerative Cluster-
ing Method: Which Algorithms Implement Ward’s Criterion? J Classif. 
2014;31:274–95.

 12. Ward JH. Hierarchical Grouping to Optimize an Objective Function. J Am 
Stat Assoc. 1963;58:236–44.

 13. Li D, Bao Z, Li X, Wang Y. Perceived School Climate and Chinese Ado-
lescents’ Suicidal Ideation and Suicide Attempts: The Mediating Role of 
Sleep Quality. J Sch Health. 2016;86:75–83.

 14. Sharifian MS, Lavasani MG, Ejei J, Taremian F, Amrai K. The relationship 
among classroom community, attitude toward parents, anxiety disorders 
and depression with adolescent suicide probability. Procedia - Soc Behav 
Sci. 2011;15:520–5.

 15. Bonell C, Humphrey N, Fletcher A, Moore L, Anderson R, Campbell R. 
Why schools should promote students’ health and wellbeing. BMJ. 
2014;348:g3078

 16. Bender WN, Rosenkrans CB, Crane M-K. Stress, Depression, and Suicide 
among Students with Learning Disabilities: Assessing the Risk. Learn 
Disabil Q. 1999;22:143–56.

 17. Rose R, Howley M, Fergusson A, Jament J. Mental health and special 
educational needs: exploring a complex relationship. Br J Spec Educ. 
2009;36:3–8.

 18. Gilchrist H, Sullivan G. Barriers to Help-seeking in Young People: Com-
munity Beliefs About Youth Suicide. Aust Soc Work. 2006;59:73–85.

 19. Gulliver A, Griffiths KM, Christensen H. Perceived barriers and facilitators 
to mental health help-seeking in young people: a systematic review. BMC 
Psychiatry. 2010;10:113.

 20. Owen G, Belam J, Lambert H, Donovan J, Rapport F, Owens C. Suicide 
communication events: Lay interpretation of the communication of 
suicidal ideation and intent. Soc Sci Med. 2012;75:419–28.

 21. Kuhlberg JA, Peña JB, Zayas LH. Familism, Parent-Adolescent Conflict, Self-
Esteem, Internalizing Behaviors and Suicide Attempts Among Adolescent 
Latinas. Child Psychiatry Hum Dev. 2010;41:425–40.

 22. Knizek BL, Hjelmeland H. A Theoretical Model for Interpreting Suicidal 
Behaviour as Communication. Theory Psychol. 2007;17:697–720.

 23. Brent DA. Risk Factors for Adolescent Suicide and Suicidal Behavior: 
Mental and Substance Abuse Disorders, Family Environmental Factors, 
and Life Stress. Suicide Life Threat Behav. 1995;25:52–63.

 24. Han D-Y, Chen S-H, Hwang K-K, Wei H-L. Effects of psychoeducation for 
depression on help-seeking willingness: Biological attribution versus 
destigmatization. Psychiatry Clin Neurosci. 2006;60:662–8.

 25. Roberts G, Somers J, Dawe J, Passy R, Mays C, Carr G, et al. On the Edge: a 
drama-based mental health education programme on early psychosis for 
schools. Early Interv Psychiatry. 2007;1:168–76.

 26. Wyman PA, Brown CH, LoMurray M, Schmeelk-Cone K, Petrova M, Yu Q, 
et al. An Outcome Evaluation of the Sources of Strength Suicide Preven-
tion Program Delivered by Adolescent Peer Leaders in High Schools. Am J 
Public Health. 2010;100:1653–61.

 27. Robinson J, Cox G, Bailey E, Hetrick S, Rodrigues M, Fisher S, et al. Social 
media and suicide prevention: a systematic review: Suicide prevention 
and social media. Early Interv Psychiatry. 2016;10:103–21.

 28. Yip, PSF. (2016) Final Report of the Committee of Preventing Students’ 
Suicide,Education Bureau of the Hong Kong Government of Special 
Administrative Region, Hong Kong SAR.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	From the hidden to the obvious: classification of primary and secondary school student suicides using cluster analysis
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study population and data sources
	Analysis

	Results
	Sociodemographic characteristics and suicide circumstances
	Stressors and risk factors
	Characteristics of each cluster
	Cluster 1 “school distress” (n = 14)
	Cluster 2 “hidden” (n = 9)
	Cluster 3 “family and relationship” (n = 7)
	Cluster 4 “numerous issues” (n = 5)


	Discussion
	Limitations and Future Direction

	Conclusion
	Acknowledgements
	References


