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Suicide Prevention for A Variety of Demographic and Focused Populations

Chia-Yi Wu 

Editor-in-Chief of the Editorial Committee of JoS, Taiwanese Society of Suicidology; School of Nursing, College of Medicine, National Taiwan 
University; Department of Nursing, National Taiwan University Hospital.

EditorialsEditorials

　　Suicide death rates have been climbing from 6.4 to 9.6 per 100,000 among the young population 
aged 15-24 years according to government statistics in Taiwan in the recent five years during 2017 
and 2021. Meanwhile, the middle-aged and elderly people have faced different biopsychosocial 
challenges during COVID-19. The suicide prevention strategies remain a broad coverage across 
the lifespan and base on local governments’ plans of high-risk management and health promotion 
for those in need of protective effects toward suicide risks. Recent observations of world suicide 
prevention trend also reflect focuses on specific gender and age-group differences. For example, 
in UK “Suicide is the single biggest killer of men under the age of 45 in the country, but suicides 
among teenage girls and young women have almost doubled in recent years.”, said Mental Health 
UK (https://reurl.cc/EXDgva). More research interest appeared to be put on various gender and age 
characteristics and/or other typical suicide risks such as psychosocial and environmental factors.
　　This volume in the Journal of Suicidology (JoS) collected several issues that can be differentiated 
into the young (university students, adolescents, young pregnant women), the middle-aged (“karojisatsu”), 
the elderly (repeated-suicide case series), and other risk-factor (internet addiction, long-term media report, 
treatment-resistant depression, pet loss, hospitalization) related topics. Specifically, more international 
opinions or comments revealed in this volume will draw interesting discussions toward advanced 
understanding of non-suicidal self-injury in adolescents and suicide statistics under the topic of “hidden 
suicide”. A novel topic about pet loss and suicide ideation/plan among the pet owner is worth further 
attention and calls for more investigations under the popularity of pet ownership in this era. Moreover, 
three major topics related to the nationwide telephone survey on representative samples performed by the 
Taiwan Society of Suicidology every year have been published with different focuses, including internet 
use correlates, suicide reports profile (2012-2021), and suicidality identification. In terms of protective 
factors, resilience for internet users among the public and social support interventions for young pregnant 
women to prevent depression were presented in one original and one review article. The readers of the JoS 
will find it interesting and reflective from the abundant contents in this volume. We welcome more local 
and international readers to share with the world your valuable opinions or works about suicide research.

Keywords: diversity, novelty, lifespan, pet loss, suicide prevention, Taiwan.  

( Journal of Suicidology 2022; 17(4): 303. DOI:10.30126/JoS.202212_17(4).0015)
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Challenges of the COVID-19 Pandemic on Suicide Prevention Beyond Humans 

Ming-Been Lee

Chairperson of the Editorial Committee of the Taiwanese Society of Suicidology; Director, Taiwan Suicide Prevention Center; Professor Emeritus of
Psychiatry, National Taiwan University College of Medicine; e-mail: mingbeen@ntu.edu.tw

EditorialsEditorials

　　Suicide involves a complex dynamic process 
with multiple factors in bio-psycho-socio-cultural and 
ecological interaction. By December 25, 2022, over 660 
million people had been infected by SARS-CoV-2 and 
approximately 6.6 million had died from COVID-19 
around the world. The COVID-19 pandemic crisis 
associated with the disease itself, social restrictions, and 
subsequent economic depression had negative impacts on 
people's mental health and heightened suicide risk. In the 
post-COVID-19 era, the long-term risk factors included 
a wide range of physical, psychosocial, and economical 
issues such as the confirmed cases with long COVID-19 
and multiple life stressors. In particular, the mental health 
of the ethnic minority and low-income groups in some 
countries has been badly affected.
　　Although a report on suicide rates of 33 nations 
during the first 9–15 months of the pandemic indicated 
little evidence of increasing suicide risk in general, the 
potential impact on suicide rates cannot be overlooked 
for the affected demographic subgroups and regions 
with elevated risk prior to the pandemic. Therefore, the 
temporal trends in suicide rates among subpopulations 
need further investigation. Policymakers need to take 
preventive measures to protect the most vulnerable 
individuals, families, and communities after the 
pandemic. This is especially critical in the current 
challenges of global mental health issues due to extreme 
climate change, economic depreciation, civil unrest, and 
an armed conflict between nations. In Taiwan, 44% of 
the general population aged over 15 years suffered from 
various COVID-related stressors in terms of physical 
health, mental health, job or finances, interpersonal 
relationships, and 20% reported feeling stressed toward 
war. The effects of the COVID-19 pandemic were 
extensive and complicated. There were no consistent 
patterns of impacts on suicide risk because the extent and 
severity of COVID-19 as well as the preventive measures 
for viral spread and economic depreciation were greatly 
different between and within countries. 
　　Other than the direct impacts of the COVID-19 
disaster on humans, it was clinically common to see that 
pet death could inflict a significant emotional impact 

upon the owner and result in a complicated grief response 
and suicidality. Nowadays, pets are part of families all 
over the world. A recent study from Australia revealed 
that pets were a source of much-needed comfort and 
companionship during the pandemic and lockdown. In 
addition, parents and children who were feeling anxious 
and unsettled were more likely to have stronger bonds 
with their pets. The human-pet relationship was unique 
because pets gave their owners unconditional love and 
companionship and helped them manage loneliness 
and sometimes depression during the pandemic. In 
Taiwan, pets grew much faster than newborns; in 2021, 
the number of registered pet dogs and cats in Taiwan 
exceeded the young population aged 0-14 years first time 
in history. Similarly, about 70 percent of households 
owned a pet in Australia with a 10 percent increase 
during the pandemic.
　　Pets tended to enhance human well-being in both 
psychological and physical aspects such as enhancing 
self-esteem and increasing physical activity. There is 
a strong emotional tie between the pet and its owner. 
The death of a companion pet could be as devastating 
as the loss of a human significant other. The pandemic 
created a highly stressful environment for some families 
who were working and learning from home with pets 
in the absence of usual social support and outlets. A 
recent study conducted during a strict lockdown period 
of the pandemic in Australia noted that pet ownership 
was significantly associated with poorer quality of life. 
Thus, pets might increase owners’ burden and contribute 
to poorer quality of life. Younger age, female gender, 
and pre-existing health conditions were reported as 
risk factors for a significant increase in mental health 
problems in the first year of the pandemic (WHO, 
Scientific Brief, 2022). According to the pet consumption 
behavior survey in Taiwan, female owners were 1.7 times 
more than male owners. The precise role and impacts 
of pets within the family in addition to demographics, 
internal and external stressors are worthy of further 
exploration in the context of psychological well-being 
and suicide prevention.

Keywords: COVID-19, suicide, suicide prevention, pet ownership, pet death, suicide risk. 

( Journal of Suicidology 2022; 17(4): 304. DOI:10.30126/JoS.202212_17(4).0016)
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Karojisatsu (Suicide Caused by Overwork) in the Nordic Countries. A call for 
Research

Jens Peter Eckardt

Abstract:  In the light of considerable research from Japan, the author hereby calls on the health and 
research community to also draw research interest to the Nordic countries on karojisatsu (suicide caused 
by overwork). No study has so far examined karojisatsu in the Nordic countries and to date no cross-
national studies have yet been conducted. At the present time, looking at existing research from Japan and 
its relevance to psychiatric practice, the impact of work environment and the field of suicide prevention, 
it appears as a phenomenon that cannot be limited exclusively to the field of some countries or cultures. 
Rather, it may also concern several characteristics of a modern society like Denmark, Norway or Sweden. 
With the Japanese experiences, assessment tools, policy strategies and intervention programs, karojisatsu 
should therefore undergo research investigations in the Nordic countries as well. Karojisatsu may be a 
hidden factor into today’s suicide numbers and to grasp its relevance and accurate awareness of the current 
situation, Nordic countries should be included in future studies.

Keywords: suicide, overwork, Japan, the Nordic countries, research.  
                   

( Journal of Suicidology 2022; 17(4):  305-307. DOI:10.30126/JoS.202212_17(4).0001)
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Letter to EditorLetter to Editor

　　In 2021, the sum of Japanese individuals committing 
suicide related to their work environment reached 
almost 2000 [1]. Suicide induced by extraordinarily 
stressful work conditions is called karojisatsu ("overwork 
suicide") in Japan and is found in all types of workplaces 
and among all corporate ranks [2-4]. The phenomenon 
has been created to describe the plight of employees 
who fall into depression or lose their mental balance, 
leading them to end their lives [5]. Prior to their death 
they may have been exposed to extremely long working 
hours, a poor working environment with no holidays, 
an enormous responsibility, an extraordinary pressure 
to achieve difficult goals or under a heavy workload [3]. 
According to Butler what makes karojisatsu so unique 
is that the individuals who are committing karojisatsu 
do so before their physical health fails them [3][5]. 
Often these excessively working but friendly, kind, 
diligent, punctual, and responsible – predominately – 
males may kill themselves due to feeling they are not 
meeting the expectations of their workplace or social 
status (so-called altruistic suicide), and at the same time 
feeling powerlessness for causing their close relatives 
distress and misfortune by collapsing as a worker and 
a masculine man [5]. The possible causing factors are 
complex and typically has its own exclusive and private 
explanation, but as Kawanishi argues, it might “occur 
as a result of the intricate dance between individual 
willingness and society's compulsion as well as a 
growing mismatch between traditional values and the 
changing reality” [3]. Although historical and cultural 
reason holds somewhat true, other factors like the human 
factor in the Japanese workplace, service overtime, a 

performance-based evaluation systems and the Japanese 
work philosophy should also be taken into consideration 
[3]. See also Amagasa et al [6].  
　　Suicide resulting from over-work (like long working 
hours) have become an occupational health threat 
particularly in Asian countries [7-8]. However, no study 
has ever examined karojisatsu in the Nordic countries 
and to date no cross-national studies have yet been 
conducted. In general, research on overwork concerning 
long working hours is increasing on a global scale [9-
14] to which Nordic studies is also flourishing. Long 
working hours seem not to be a major health risk factor 
at the population level in the Nordic countries, where the 
incidence of long hours is very low [15]. For instance in 
Denmark, no association to long working hours is found 
regarding mortality rates [16], ischaemic heart disease 
and antihypertensive drug usage [17], psychotropic drug 
usage [18] and it is not a predictor of mental ill health 
[19]. Despite, however, the magnitude of health risk 
factors is modest at the population level, studies still 
indicate that long working hours are associated with an 
elevated risk of early cardiovascular death and hospital-
treated infections, including diabetes, musculoskeletal 
disorders and injuries, before age 65 in Finland, Sweden, 
and Denmark [20], and additionally associated with 
haemorrhagic stroke in Denmark [21]. 
　　In conjunction with karojisatsu, work-related 
suicide has also come to the attention of the Nordic 
research community in recent years. In Denmark a study 
suggests an association between exposure to workplace 
bullying and subsequent suicidal behavior, including 
suicide attempt and death by suicide [22]. In Norway a 
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study shows that workplace bullying may be a precursor 
to suicidal ideation [23], whereas another demonstrates 
that exposure to physically intimidating behaviors is also 
a risk factor for suicidal ideation [24]. In Sweden a study 
indicates that passive occupations are associated with 
risk for suicidal behavior [25], while another supports 
that workplace sexual harassment is associated with 
suicidal behaviour [26].
　　Research on how job stressors affect suicidal 
behavior can be considered in its infancy. Studies 
are surrounded by research gaps and methodological 
limitations [27] to limited research among working 
men [25] and conflicting studies too [28]. Therefore, 
highlighting the above Nordic studies are neither 
consistent nor exhaustive but merely serve as examples 
in work-related suicide research. Despite limitations, 
the amount of policy and research in recent years 
have supported the idea that poor working conditions 
are related to risk of suicide ideation [29]. But the 
question remains: Can overwork contribute to people 
taking their own lives in the Nordic countries similar to 
Karojisatsu in Japan? Are they committing karojisatsu 
before their physical health fails them and if so, why? 
Because suicide is a complex problem and numerous 
factors contribute to suicide [30] including poor work 
environment, there is always a need for cross-national 
research by intuitively considering trans-cultural 
theories, hypothesis, and workplace observations as well. 
This could include flexible and trans-cultural adaptations 
and countermeasures on karojisatsu-similar incidents in 
accordance with emergence of specific job stressors on 
overwork-suicides in the Nordic countries. That being 
the case a continuous international cooperation and 
interdisciplinary research to suicide caused by overwork 
will be of crucial significance.
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Recent Advances in Understanding Non-Suicidal Self-Injury in Adolescents

Linen Nymphas Lin 1,2* and Ming-Been Lee 3,4,5

Abstract:  Non-suicidal self-injury (NSSI) is a prevalent and alarming behavior among adolescents. The 
aims of this narrative review are to present updated literature on epidemiology, risk factors and possible 
etiology, together with interventions with special consideration about the period of adolescence. Results 
demonstrate prevalence of around 16.9% in the community and 60.0% in clinical settings respectively. 
The main risk factors for NSSI include previous NSSI history, adverse experiences in childhood, bullying, 
social contagion, accompanying mental illnesses, as well as the neurobiological basis of abnormal stress 
processing and pain threshold. Using the Four-Function Model to delineate NSSI facilitates formulation 
and subsequent intervention. The double-edged effect of online activities on NSSI deserves further 
exhaustive clarification. There has been no particular type of psychotherapy confirmed to be superior to 
the others. Psychoactive prescription has yet been found to provide specific efficacy among adolescents 
engaging in NSSI. Lacking investigations into NSSI prevention programs warrant further approaches. 
Recommendations for future direction of studies are standardizing the conceptualization of NSSI, gathering 
evidence for etiology of the condition, and exploring prevention measures. Suggestions for principles of 
practice include paying attention to suicidality, warding off stigmatization by psychoeducation to the public, 
and avoiding sex stereotypes.

Keywords: non-suicidal self-injury (NSSI), self-harm, adolescent, suicide.
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Introduction

　　Non-suicidal self-injury (NSSI) is strongly 
associated with suicidal behavior [1] and thus must 
not be undervalued regarding suicidal prevention. 
NSSI is defined as a direct, deliberate, socially or 
culturally unacceptable self-inflicted injury to body 
tissue without suicidal intent [2-4]. By this definition, 
NSSI includes cutting or slashing, hitting, scratching, 
burning, compulsively headbanging, trichotillomania, 
skin picking, carving, scraping, and self-inflicted 
fractures resulting in direct damage of body, yet excludes 
indirect self-injurious behaviors (e.g., starving or binge 
eating, substance misuse, unprotective sex behavior, 
reckless driving, fighting, and gambling), accidental 
injuries, socially acceptable behaviors (e.g., tattoo), 
physical harm in religious or cultural rituals, and suicidal 
attempts. The US classification system (Diagnostic and 
Statistical Manual of Mental Disorders, DSM-5) defines 
a frequency criterion as “on more than five days within 
the preceding 12 months” [5]. However, the International 
Classification of Diseases for Mortality and Morbidity 
Statistics (ICD-11) includes a description of NSSI but 
does not define the frequency [6]. Aside from its role 
in curative medicine and mental health, NSSI is also 
relevant in the context of faked crime [7]. 

　　Despite the increasing number of research on 
NSSI in adolescence [8], it is still essential to update 
the latest literature to provide insight for families of 
affected youths, teachers, child, adolescent psychiatrists, 
psychotherapists, social workers,youth welfare workers, 
and other professionals working with youths in this 
ever-changing era. This article will summarize recent 
advances in the understanding of NSSI in adolescents, 
with a focus on epidemiology, risk factors and possible 
etiologies, as well as principles of assessments and 
interventions.

Epidemiology

　　Although little is known about the prevalence of 
NSSI prior to 2000, the prevalence rate in publications 
did not vary from different countries over time after 
adjusting for methodological factors [9]. Cipriano et 
al. [10] indicated 7.5–46.5%, a wider range, of youths 
in the community had engaged in NSSI from a later 
systematic review. A Swedish community study revealed 
much higher features: 35.6 % of the adolescents, aged 
15 to 17, reported they had at least one NSSI in the past 
year; and the prevalence rates of reported only one, 
2-5, 6-10, and more than 11 episode(s) of NSSI were 
14.2%, 30.8%, 13.8%, and 41.2% respectively [11]. The 
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results of independent systemic reviews revealed NSSI 
prevalence in adolescents was 16-18% [9, 12]. As for 
community adolescents meeting NSSI disorder criteria 
in DSM-5, the prevalence rates are lower and the range 
can vary from 1.5% to 6.7% [11, 13, 14]. Regarding the 
lifetime prevalence of NSSI, a meta-analytic estimate 
was 16.9% (95 C.I.: 15.1-18.9) among 12- to 18-year-old 
youths [15]. In adolescent psychiatric setting, the NSSI 
prevalence rate was up to 60.0% [16] and this situation 
could occur with or without psychiatric diagnosis [17, 
18]. The possible co-existent mental disorder includes, 
but not limiting to, affective disorders, anxiety disorders, 
substance use disorders, posttraumatic stress disorder 
(PTSD), and personality disorder.
　　Regarding the longitudinal development of NSSI, 
Gillies et al. [15] indicated the average age of the first 
self-injury was around 13 years. Plener et al. [8] provided 
evidence for a steady increase in rates of NSSI with a 
peak around 15-16 years and decline around 18 years. 
This feature is similar to repetitive NSSI [7]. However, 
the onset age and developmental course of NSSI vary 
considerably [19].
　　Though NSSI can cease in late adolescence or early 
adulthood without significant problems later in life in 
most affected individuals [20], youths with repeating 
NSSI behaviors appear to be at higher risk for emotional 
dysregulation [20] and substance misuse [21] even 
after cessation of NSSI. In addition, the onset of NSSI 
in adolescence may predict the development of future 
borderline personality disorder [22], suicidal ideation 
[23], and suicide attempts [24, 25]. More, Carroll et al. 
[26] reported a higher risk of suicide among individuals 
engaging in NSSI on body parts other than arms and 
wrists in a prospective cohort study. In short, the NSSI, 
a prevalent and disquieting behavior among adolescents, 
deserves more attention in terms of mental health care 
and health promotion. 

Risk Factor, Protecting Factor, 
and Etiology

　　Some risk factors and hypothetical etiologies of 
NSSI have been identified. For example, Fox et al. [27] 
published a meta-analysis showing the prior history of 
NSSI (OR  = 5.95), cluster B personality (OR = 5.93), 
and hopelessness (OR = 3.08) yielded the strongest 
predicting effects; and other statistically significant risk 
factors were female sex, parental psychopathology, 
family functioning and structure, abuse, prior NSSI or 
exposure to peer NSSI, prior suicidal thought or behavior, 
general psychopathology, depression or internalizing 
symptoms, eating disorder, affect dysregulation, 
impulsivity, prediction of engaging in future NSSI, and 
externalizing symptoms.Regarding the raising concerns 
about adolescents in the uniquely challenging COVID-19 
pandemic, De Luca et al. [28] reported the results of 
path analyses of a longitudinal study revealing that 
adolescents, with severe internalizing symptoms and 
weak regulatory emotion about self-efficacy before the 
COVID-pandemic, were more likely to be affected by 
COVID-19-related stress. As a result, the risk of getting 
involved in NSSI has increased. 

Demographic Factors
　　As mentioned formerly, the age of initial NSSI is 
most common in early to mid-adolescence, increasing 
with age, and usually discontinues in late-adolescence or 
young adulthood.Concerning the link between sex and 
prevalence of NSSI, results of  the meta-analysis and 
US national survey showed NSSI in adolescence more 
often among girls (odds ratio = 1.5 to 2) [15, 29, 30]. 
Some studies, however, concluded no significant sex 
differences in the prevalence [31-34]. This inconsistency 
implies the possibilities that: (1) girls may have a 
preponderance to report having injured themselves in 
studies; (2) more girls than boys seek help for self-injury; 
(3) different methods for self-injury make them easy (e.g., 
a girl with slashing wound over theforearm) or difficult 
(e.g., a boy without open wound after punching a wall) 
to identify self-injury; and (4) the researchers find what 
they look for [35]. As for the association between sex and 
method of NSSI, data from representative samples of 11 
European countries indicated the most popular method 
for girls and boys was cutting and hitting against a wall 
respectively [36]. Further, some evidence suggested that  
boys’ self-injury might be more persistent and intense [33, 
37]. These findings demonstrated the interaction between 
sex and NSSI would be more intricate than expected.

Psychosocial Factors
Intrapersonal psychological aspect

　　Some justified psychological risk factors for NSSI 
included low self-esteem, self-loathing, self-critical, 
negative self-image, perfectionistic, and irrational guilt or 
shame [38-40]. These feelings may hamper establishment 
of therapeutic alliance [35] and make it more difficult to 
intervene. A functional analysis helps formulate the NSSI 
according to what went before the incident and what 
follows after the incident [41]. Klonsky [42] reviewed 
empirical research about the functions of NSSI and 
illustrated seven functions including the affect-regulation 
model, self-punishment model, anti-dissociation model, 
anti-suicide model, interpersonal-influence model, 
interpersonal-boundaries model, and sensation-seeking 
model.
　　Further, Nock and Prinstein [43] have developed 
a practically functional model to delineate NSSI by the 
four primary categories (the Four-Function Model). This 
well-known proposed model illustrated how NSSI can 
be understood based on two dichotomous dimensions: 
automatic (intrapersonal) versus social (interpersonal) 
and positive (followed by a desirable stimulus) versus 
negative (followed by an adversative stimulus). For 
instance, automatic-negative reinforcement refers to an 
individual using NSSI to reduce psychological pain, 
while an individual engages in NSSI to create a wanted 
physiological status in automatic-positive reinforcement. 
Social-negative reinforcement is the person using NSSI 
as a means to escape from social obligations, while 
social-positive reinforcement describes the experience 
of receiving attention from surroundings. In a meta-
analysis, Taylor et al. [44] indicated that intrapersonal 
functions of NSSI are most common ,which affect-
regulation models of NSSI. In addition, many studies 
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showed the most common function when engaging in 
NSSI would be automatic negative reinforcement [11, 
22, 45]. However, it is highly recommended that detailed 
evaluation for every single NSSI behavior about the 
reasoning, meaning, intensity, frequency, and context to 
better modify individualized coping strategies one has 
developed [46].

Familial and Interpersonal psychological aspects

　　Results from different studies supported an 
association between elevated risk for engaging in NSSI 
and experience of adverse childhood events (ACEs), such 
as neglect [47-49], critique or apathy [16, 50], abuse [47-
49], deprivation [47, 48], and maltreatment [49]. Some 
researchers demonstrated more in-depth findings in this 
field, such as only the experience of emotional abuse 
[51, 52] or sexual abuse [53-55] remained a significant 
association. Some of the parental factors, such as lower 
degree of compatibility and diligence, self-criticism, 
attention deficit hyperactivity disorder (ADHD), and 
alcohol misuse, were associated with their children’s 
NSSI [56]. Another study on parenting patterns suggested 
that only indirect forms of childhood mistreatment (e.g., 
as a bystander of domestic violence), are associated 
with NSSI; but direct forms (e.g., as a victim of physical 
abuse) are not [50]. Notably, the traumatic symptoms, 
such as anxiety, depression, shame, guilt, anger, disgust, 
dissociation, and self-derogation, may mediate the 
association between the traumatic experiences and NSSI 
[57]. Besides, ambivalent and disorganized attachment 
is frequently found among those who practice self-injury 
[58]. Except for determinants of family dynamics listed 
above, research on the association between NSSI and 
other potentially traumatic childhood adversities, such as 
material deprivation (e.g., family poverty, long-termed 
parental unemployment) and loss or threat of loss (e.g., 
physical illness, parent’s passing away), is relatively 
limited.
　　Bullying has been confirmed to increase the risk for 
repeated NSSI in longitudinal [59, 60] and cross-country 
[60, 61] studies. More, Lereya et al. [60] indicated the 
experience of being bullied by peers during childhood 
or adolescence would be more predictive of adulthood 
NSSI than parental maltreatment. The peer influence 
in adolescence has been acknowledged and the result 
of a systematic review verified the association between 
peer interaction from social contagion and NSSI [62]. 
The study further emphasized stronger effect of social 
contagion (e.g., peers being exposed to NSSI or engaging 
in NSSI on the Internet) on initial NSSI, compared with 
the relationship between intrapersonal functions and 
maintenance of NSSI.

Socio-cultural aspect

　　An increasing number of adolescents cope with 
various aspects of their lives by NSSI. Following 
the abovementioned social contagion effect, widely 
spread of NSSI-related content from internet, like 
search terms on Google [63] and viewed photographs 
or videos on YouTube [64], increased interest to 
researchers and practitioners. A recent meta-analysis 
further showed medium effect sizes for associations 
between self-injurious thoughts and behaviors (SITBs) 

and some specific social media constructs such as 
cybervictimization, SITBs-related social media use, and 
problematic social media use [65]. Also, certain aspects 
of socio-cultural influences, such as youth subculture 
[66], identification in specific contexts [67], and non-
heterosexual orientation [68-70], have been demonstrated 
to increase the risk of involving in NSSI. 

Neurobiological Factors
　　As described above, NSSI most commonly 
develops in early to mid-adolescence, increasing with 
age, and usually ceases in late-adolescence or young 
adulthood. This pattern might be associated with levels 
of impulsivity and due to emotional reactivity in the 
brain developmental processes [71, 72]. However, most 
research on neurobiological factors about self-harm 
behaviors have been conducted in adults with borderline 
personality disorder [73-75] and the longitudinal studies 
are few and far between. Therefore, the interpretation of 
these correlations should be cautious. 

Neurochemical aspect

　　Some evidence confirmed the linkage between 
NSSI and the hypothalamic-pituitary adrenocortical 
(HPA) axis, such as higher cortisol awakening responses 
[76], lower post dexamethasone suppression test (DST) 
cortisol levels (suggesting an efficient negative feedback 
loop) [77], stronger cortisol response to pain stimuli [78], 
and decreased cortisol levels in response to the Trier 
social stress test (indicating hypo-responsiveness of the 
HPA axis in acutely stressful situations) [79]. Besides, 
released catecholamines coming from the activated 
autonomic nervous system (ANS) during exposure to 
stress are also proven [80]. 
　　The relationship between reduced serotonin level 
and increased impulsivity, aggression, suicide attempts, 
as well as NSSI has been studied too. One of the genetic 
studies revealed that adolescents, who carried at least 
one short allele in the serotonin transporter-linked 
polymorphic region (5-HTTLPR) of the SLC6A4 gene, 
presented with an increased likelihood of involving 
in NSSI when exposed to severe interpersonal stress 
[81]. This finding was partially supported by the 
conceptualization that SSRIs may reduce the risk of 
NSSI by alleviating impulsivity , aggression, anxiety, 
and depression [80]. As for dopamine, some researchers 
suggested the probable link between reduced dopamine 
and NSSI [82]. However, another study provided a 
contrary result [83] and dopamine antagonists have been 
administrated to treat NSSI in some clinical contexts 
[80]. Hence, further studies on the complex interaction 
between dopamine and NSSI are needed. 
　　In regard to the perception and procession of pain, 
there existed inconsistent results about pain threshold [78, 
84, 85]. One study on endogenous opioid revealed lower 
levels of beta-endorphin and Met-enkephalin in the liquor 
cerebrospinalis of individuals engaging in NSSI [86]. 
This suggests their deficits in response to outer stimuli. 
However, Nixon et al. [87] indicated endogenous opioids 
remove physical pain (“pain offset relief”) instantly 
in NSSI [88]. This process can result in simultaneous 
beneficial effect on emotions. Yates [89] proposed 
“pain hypothesis” and “addiction hypothesis” for help 
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understanding the ambiguity. On the one hand, the pain 
hypothesis refers to innate or result from chronic and 
severe stress associated with lower levels of endogenous 
opioids. This condition can make adolescents vulnerable 
to NSSI and reacting with of increased endogenous 
opioids level. On the other hand, the addiction hypothesis 
illustrates the released endogenous opioids leading to 
physiological dependency with repeated incidents of 
NSSI. However, further inspection is still needed to 
clarify those inconclusive findings.

Neuroanatomical and Neurocircuit aspect

　　An fMRI study addressed the altered neural pattern 
in the limbic system when processing emotional stimuli 
in adolescents with NSSI [90]. Groschwitz et al. [91] 
found enhanced neural processing of social exclusion, 
mainly over the medial prefrontal cortex (mPFC) and 
the ventrolateral prefrontal cortex (vlPFC), in depressed 
adolescents with NSSI, and this finding can indicate 
their particular sensitivity regarding social exclusion. 
Osuch et al. [78] added evidence of greater association 
between feelings of relief and reward-related areas. The 
research also showed reduced functional connectivity 
between right OFC and anterior cingulate cortex among 
NSSI youths. These findings imply impaired emotional 
regulation in the developing brain of youths with NSSI.
　　Considering the parallel processing neurocircuit 
pathway during stress response in NSSI individuals, it 
takes place as the thalamus transmits impulses to the 
amygdala (releasing corticotropin-releasing factors, 
followed by triggering the release of adrenocorticotropic 
hormone, in turn releasing cortisol; reflexive and rapid 
response outside conscious awareness) and to the 
prefrontal cortex (comparing incoming information with 
previous experiences; complex and longer process of 
mentalizing) at the same time [80]. This helps explain 
why some emotionally dysregulated subjects react 
panicking (the hyperactive amygdala) with relatively 
unstable mentalizing capacity (the “precognitive 
emotions” or the “unmentalized effects”) [92]. Møhl 
[80] also supported the notion that hyperactive amygdala 
may predispose the evolution of NSSI as a coping 
strategy because of the limitation of generating rational 
alternatives. However, it is not conceivable to reach a 
definite conclusion on causal relationships due to the 
lack of longitudinal studies.

Intelligence Quotient
　　Chang et al. [93] analyzed data on a population-
based prospective UK cohort and indicated higher 
Intell igence Quotient (IQ),  both verbal IQ and 
performance IQ, were associated with an increased 
risk of NSSI. Regardless of reporting bias and chance 
finding, this finding lends support to the understanding 
of loneliness, social isolation, stressful reaction, and 
depression from earlier psychological maturation of 
higher IQ adolescents [93]. Additional evidence showed 
worse neurocognitive performance, employing propensity 
score matching for IQ, in youths engaging in NSSI 
[94]. Further longitudinal studies, including a clinical 
control group, are needed to clarify the contribution or 
interaction among IQ, neurocognitive performance, and 
NSSI. 

Mental Disorders
　　The NSSI, a transdiagnostic symptom and not an 
independent entity in the ICD system, is associated 
with some mental disorders [13]. Hawton et al. [95] 
conducted a systematic review and indicated that 
psychiatric disorders were identified in 81.2% (95% CI 
60.9-95.5%) of self-harmed adolescents presenting to 
hospitals; and the most frequent disorders were anxiety, 
depression, ADHD, conduct disorder, and alcohol abuse. 
Other co-existed mental disordered in the context of 
NSSI included affective disorders, borderline personality 
disorder, substance use disorders, externalizing disorders, 
PTSD, and avoidant personality disorder [96]. The link 
between mental illness and NSSI may be bi-directional 
[97]. 

Protecting Factors
　　Compared with risk factors, protection or resilience 
factors of developing NSSI are less understood [98]. 
Some intrapersonal protective factors include: optimism, 
realistic self-esteem, internal locus of control, a sense of 
meaning and purpose in life, good verbalization skills, 
productive activity, and the ability to form attachments 
to others [99]. Also, interpersonal factors that add 
protection against developing NSSI include support from 
parents [100], a close and cohesive family situation, and 
social support [98, 101]. 
　　Regarding the Internet, online activities may not 
be notorious all the time. For example, one-third of 14 
to 25 years NSSI youths reported their previous online 
help-seeking for NSSI [102]. Additional benefits from 
online activities include mitigation of social loneliness, 
encouragement, emotional self-disclosure, and inhibition 
of NSSI urges [103]. These results support to the design, 
incorporation, and delivery of online assessment and 
treatment resources for adolescents with NSSI.

Summary
　　Taken together, pubertal age, female sex, adverse 
childhood experiences of emotional abuse or sex abuse, 
bullying, and improper social exposure to NSSI are 
possible risk factors for developing NSSI in youths. 
Neurobiological studies indicate abnormalities in the 
HPA axis, the endogenous opioid system, and the 
neural processing of stress response. Formulating 
the individualized functionalities of NSSI may help 
figure out affected adolescents’ inner experience. The 
representative risk factors are summarized in Table 1. 
Refining specific protecting factors to work out measures 
for intrafamilial, emotional, behavioral, and social 
adaptation should be considered too.

Assessment

　　The contact between the individual with NSSI 
and the health provider is crucial for the subsequent 
intervention and prognosis [104]. And the first step of 
assessment must be a physical examination of the depth 
of the wound(s) and necessity for surgical procedure. 
The suggested principles of assessment, as thorough and 
careful as possible, must include being open-minded and 



Journal of Suicidology 2022 Vol. 17 No. 4				     					      312 

Non-suicidal Self-injury in Adolescents　                                                                 Linen Nymphas Lin, Ming-Been Lee 

non-judgmental;  responding with a calm, low-
key, dispassionate stance; confirming validation; 
understanding; installing hope; motivating alternatives; 
respecting for autonomy; containing; mentalizing; 
performing psychoeducation; and practicing engagement 
[104]. With regard to the relevance in the assessment of 
NSSI, the following areas, especially acute suicidality, 
should be taken into consideration: the form and history 
(e.g., method, frequency, extent, localization, instruments, 
co-administrating substance, urge, attempting to give up 
or not), the physical consequences, context (including 
neurobiological / emotional / cognitive / familial / social 
factors), analysis and formulation of functionalities 
(e.g., predisposing / precipitating / maintaining factors), 
motivation for treatment, and levels and prioritizing 
focus of treatment [24, 39, 42, 66, 105-112].
　　Despite most developed instruments for assessing 
NSSI being for purposes of research [111], some of 
them are rather easy and quick to gather systematic 
information; for instance, the 17 items [113] and the 
9 items [114] of the Deliberate Self-Harm Inventory 
(DSHI), the Self-Injurious Thoughts and Behavior 
Inventory (SITBI) [115], the Ottawa Self-Injury 
Inventory (OSI) [116], and the Functional Assessment of 

Self-Mutilation (FASM) [43]. 

Management

Surgical treatment
　　Surgical intervention for wounds from more 
severe injuries of NSSI can be inevitable. Fortune and 
colleagues [117] described negative responses of adults 
toward an adolescent with NSSI can avert potential help-
seeking in the future. Accordingly, it is important for 
different professionals and accountable caretakers to 
demonstrate integrated care when interacting with the 
one with NSSI.
 
Admission to hospital
　　In adolescents subject to acute suicidality, initiating 
admission for psychiatric therapy is indicated.

Psychotherapy
　　A systematic review and meta-analysis demonstrated 
effectiveness of psychotherapeutic treatments for NSSI 
in adolescents, including dialectical behavioral therapy 
for adolescents (DBT-A), cognitive behavioral therapy 
(CBT), and mentalization-based treatment for adolescents 
(MBT-A) [118]. Another effective interventions are 
problem-solving therapy (PST) [119, 120], manual-
assisted cognitive therapy (MACT) [121, 122], emotion 
regulation group therapy (ERGT) [123-127], mobile apps 
[128, 129], family therapy [130-132]. Witt et al. [133] 
updated a previous Cochrane Review and concluded 
further validation of DBT-A and individual CBT-based 
psychotherapy. There has been no report to conclude 
about a  specific psychological intervention for NSSI 
superior to others yet [118].
　　Given the unsatisfactory quality of available 
evidence of psychosocial interventions in adolescents 
who engage in NSSI, hypothesis-based practice is 
neither unreasonable nor contraindicated. Taking “the 
Four-Function Model” based-practice as an example, 
the person who performed NSSI would be guided to 
learn about methods for regulating aversive feelings 
(automatic-negative reinforcement), or for achieving 
positive state in different alternatives (automatic-
positive reinforcement), or for developing skills to 
draw boundaries (social-negative reinforcement), or for 
acquiring skills to achieving similar benefits in a less 
destructive way (social-positive reinforcement) according 
to the formulation of functionalities. 

Psychopharmacotherapy
　　Even though some research on psychoactive 
prescr ipt ions,  such as  SSRIs,  SNRIs,  a typical 
antipsychotics, opioids, and opioid antagonists are 
assured in NSSI treatment, current evidence of 
psychchopharmacological therapy for adolescents 
engaging in NSSI is still inadequate [20, 134, 135]. 
However, a sedative prescription might be considered 
when treating an agitated patient during hospitalization 
[20]. 

Demographic factors
Female sex

Psychosocial factors
Past history of NSSI or experience of NSSI among peers
Past history of suicidal thought or behavior
Prediction of engaging in future NSSI
Hopelessness
Low self-esteem, negative self-image, perfectionistic, 
irrational guilt
Adverse childhood experiences

Emotional abuse or sexual abuse
Neglect
Parental mistreatment

Familial aspects
Parental psychopathology
Health problems in the family
Separated parents
Conflict in parent–child relationship

Bullying
cybervictimization, SITBs-related social media use, 
problematic social media use

Neurobiological Factors
Abnormalities in the HPA axis, the endogenous opioid 
system, and the neural processing of response to stress

Higher IQ
Mental disorders and associated symptoms

Anxiety disorders
Affect regulation problems, depressive symptoms
Eating disorders
Substance misuse
Internalizing behavioral abnormalities
Aggression, externalizing behavioral abnormalities
Cluster-B personality disorder

Table 1. Risk factors for non-suicidal self-injury (NSSI)  
　　　   in adolescence.

Note: SITBs: self-injurious thoughts and behaviors.
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Non-suicidal self-injury Suicidal thoughts and behaviors
Prevalence [110, 144-148] 13% - 21% 5% - 9%
Repetitive pattern [149]	 frequent infrequent*
Past incidents [22, 145, 150]

Community 2-3 1
Inpatients >100 2.8 - 3.1

Functionalities [149, 151, 152]
Level of psychological pain Uncomfortable, intermittent Unendurable, persistent
stop aversive feelings Yes Yes
Repulsion to life Less More
Constriction of cognition Little or no Extreme constriction
Hopelessness and helplessness some sense of control central
Decrease in discomfort following the act Rapid improvement No immediate improvement

Core problem Alienation Depression, inescapable and unen-
durable pain

Intent Relief from unpleasant affect Termination
Intention to die No Yes

Method [145, 149]
Lethality Less More
Variety Multiple methods Usually one method of choice

Medical attention needed Less More
Restriction of means Impractical Important

Physical exercise
　　Wallerstein and Nock [136] found exercise has 
positive effects of both lifting the mood and reducing the 
urge to self-injure from a case-study. Jarvi et al. [137] 
also indicated individuals never engaging in NSSI seem 
to take exercise more than the ones just performing 
NSSI. The effectiveness of exercise may result from 
the release of beta-endorphins which may reduce the 
urge or need to engage in NSSI [138]. However, further 
systematical research is needed on the use of physical 
exercise as a treatment option for NSSI.

Conclusion and Recommendations

　　NSSI is a frequent maladaptive behavior reported 
in adolescence, with prevalence rates around 16-18% in 
community samples worldwide and 60.0% in clinical 
settings. Despite NSSI may cease in late adolescence 
or early adulthood, youths with repeated NSSI are 
susceptible to risk for later mental health issues including 
suicidality. To date, dozens of studies on NSSI have 
provided updated information on risk factors (e.g., 
emotional childhood abuse, bullying, and negative social 
interaction), neurobiological associations (e.g., HPA-
axis alteration, different endogenous opioid responses, 
and neural processing of emotional stimuli), as well as 
therapeutic measures (e.g., DBT-A, MBT-A, and CBT). 
Psychotherapeutic interventions should be advised as the 
method of choice to alleviate NSSI.
　　However, much research is fundamental to 
highlight the need to understand NSSI in adolescence. 

Firstly, standardized terminology, definition, and 
conceptualizations of NSSI should be acknowledged to 
communicate and harmonize the research on prevention, 
assessment, and intervention of this status. Secondly, 
the correlational relationship between risk factors and 
NSSI cannot address causality. Accordingly, it is highly 
desirable to combine epidemiological and longitudinal 
research with neurobiological markers in future studies. 
Thirdly, the problems of effective measures in preventing 
NSSI and earlier predictors for NSSI course remains 
unresolved. Therefore, stepped design of both short-
termed and long-termed practice-based research, 
especially including online approaching measures, is 
required to investigate mechanisms that might underlie 
NSSI prevalence and severity throughout adolescence 
and thus to constitute a treatment chain relevant to 
etiology.
　　As for practical concerns, there is much room left 
for notification. At first, albeit with different intentions 
and functionalities, NSSI and suicidal behaviors may 
often go hand in hand [22]. These two entities should 
be put on a continuum of self-harming behaviors, 
instead of a mutually exclusive dichotomy, to avoid 
underestimating the risks [139]. In addition, NSSI is both 
a long-term risk factor and a short-term protective factor 
of suicide [104, 140, 141]. Therefore, it is very important 
to obtain prior history of self-harm and suicide, to 
identify the characteristics of thought and emotion, and 
to follow up the possibly switching between behaviors 
with and without suicidal intention to trace the fluctuated 
suicidality over time. Some comparisons between 
NSSI and suicidal thoughts and behaviors (STB) are 
listed in Table 2. Next, there is a risk of stigmatizing 

Table 2. Differentiation non-suicidal self-injury (NSSI) from suicidal thoughts and behaviors (STB).

Note: *Some overdose repeatedly.
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adolescents as “mentally ill,” [139] even though NSSI 
can lead to impairment yet without psychiatric disorders 
and usually ceases in late adolescence [142, 143]. For 
this reason, psychoeducation for the public regarding 
NSSI-associated literacy is advisable. Finally, sex 
difference has received relatively less attention when 
it comes to NSSI. People may deduce that “girls are 
more likely to internalize emotional reaction and injure 
themselves” while “boys are more prone to externalize 
inner experience and harm others”. But this is not always 
true. Correspondingly, it is paramount to avoid sex 
stereotypes, especially not focusing on girls only, before 
assessing risk and implementing interventional measures 
for NSSI. 
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Abstract:  The human-pet relationship is unique because pets give their owners unconditional love and 
companionship. Thus, pet loss may inflict a significant emotional impact upon the companion animal owner 
and result in a complicated grief response. This review aimed to examine the relationship between pet loss 
and owner’s grief response. Major themes included: stages of grief, maladaptive grief, factors that influence 
the grief response, disenfranchised grief, and coping mechanisms used. Types of coping mechanisms used 
by owners toward pet loss included: isolation, social support, continuing bonds, memorialization, religion, 
and relationships with other animals. Grief interventions, coping mechanisms, and cognitive behavioral 
programs may be helpful for some vulnerable pet owners who have high levels of suicidal ideation and 
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Introduction

Taiwan Pet Introduction and distribution
　　According to the latest statistics from the Ministry 
of the Interior, in the first nine months of 2022, more 
than 170,000 new pets have been registered in Taiwan, 
yet only about 140,000 newborns are estimated[1]. In 
Taiwan, pets grow much faster than newborns. According 
to the Ministry of the Interior and the Council of 
Agriculture, in 2021, the number of pet dogs and cats in 
Taiwan have outreach the young population first time in 
history, estimated of 2.95 million of pets compared with 
2.89 million of the young population aged 0-14 years 
old[2]. 
 　　The Pet Registration Information System of The 
Council of Agriculture reported that 1,390,285 dogs and 
792,297 cats were registered in October, 2022[3]. The 
cities that follow the largest registration were Taipei, 
Taichung, and Kaohsiung city which are also the most 
populated cities[3]. According to the pet consumption 
behavior survey conducted by the Industrial Intelligence 
Research Institute in 2021, 60% of pet owners in Taiwan 
own dogs, and 30% own cats. In addition, female owners 
are 1.7 times more than male owners[2].

Pet expands and its market
　　According to ASPCA pet insurance, cat owners 
are expected to spend roughly 634 USD annually, or 
53 USD per month on their pet[4]. According to the pet 
consumption behavior survey conducted by the Taiwan 
Industrial Intelligence Research Institute in 2021, the 

annual expenditure is about 60,000 NTD, or 5,000 NTD 
per month[1]. Analysis of pet-related tax industry sales 
in Taiwan reported that from 2018 to 2020, total pet sales 
have been increasing every year, from 34.62 billion NTD 
to 39.53 billion NTD in three years. The imported cat 
and dog food have grown by 116 million USD in the past 
13 years[2]. 

Benefit of getting a pet
　　Pets are the most loyal friends of human beings and 
pet ownership may be one of the greatest joys of life. For 
many owners, their pets are their best friends and family 
members [5, 6]. Pet provides owners with unconditional 
love and companionship, and help owners manage 
loneliness and sometimes depression [5-11]. They can 
increase the opportunities to exercise and socialize [7, 
9-11]. Regular playing or walking with pets can decrease 
blood pressure, and cholesterol, and also is beneficial to 
mental health [5, 11-13]. There is no question that there 
is a strong emotional tie between the pet and its owner 
taking care of it [5, 6]. 
　　However, the lifespan for most pets is not as long 
as human beings [4, 14-17]. The average lifespan of a 
common pet is several decades. According to PETMD 
and Petozy, the average life span of a dog is between 
10 to 13 years[14, 15]. On the other hand, the average 
life span of cats is about 12 to 15 years[4, 16]. The life 
expectancy of pets depends on many factors, including 
health, diet, breed types, and environment [11, 17, 18]. 
As animals tend to have shorter lifespans, owners may 
experience multiple bereavements of animal companions 
during their lifetime [19]. 
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The death of pet can hurt as much as the loss 
of a relatives or sometimes even more
　　The death of a pet can hurt as much as the loss of 
a relative.” The Washington Post published an article in 
2012 which will resonate with any person who has lost a 
special pet [20]. Two review articles indicated that animal 
owners who experience the death of a beloved family pet 
or companion animal may experience a grief response 
similar to that of a human death [21, 22]. Studies 
comparing grief over the death of pets to that over the 
death of friends and family members found that the death 
of a companion animal can be just as devastating as the 
loss of a human significant other, far more intense, or 
just about the same [23, 24].The human-pet relationship 
is unique, as pet owners often derive unconditional love 
and acceptance without judgment from their companion 
animal [25]. It comes up to the explanation that the 
difference between a pet and a family member is that pet 
gave the owner constant companionship, and the pet was 
total dependency. Pet owners started to realize that is 
why they are grieving so intensely [20].

Human-pet relationship
　　The human-pet relationship is unique, as pets 
give unconditional love and companionship to their 
owners. Pets nowadays are viewed as family members. 
Pets improve the health of their owners and families, 
giving emotionally and physical benefits by offering 
companionship while working, playing, traveling, and 
sometime exercising with their owners [7, 9, 10, 26]. 
Human-pet bonds may be as strong as relationships 
between humans [27, 28]. This review aimed to examine 
the relationship between pet loss and owner’s grief 
response. 

The Stages of Grief

　　The stages of grief that come to pet loss often are 
similar to the bereavement of family or friends’ death [21, 
29, 30]. Grieving and bereaved pet owners frequently 
go through stages of shock, denial, anger, bargaining, 
guilt and loneliness, depression and anxiety, testing and 
acceptance [29, 31]. There is more to grief than other 
people realize. Pet owners could experience the whole 
force of grief. Pet owners could mourn over the loss 
of sentimental objects, the loss of a beloved place, or 
any kind of relationship or connection [32]. Whenever 
something is lost, no matter what, no matter why, the loss 
causes pain and that is grief. Weakness and vulnerability 
are a part of the grieving process. 
　　The guilt phase is often part of a pet owner’s 
experience of grief [33-35]. Some feel left behind, some 
feel survivor’s guilt, and some believe they should also 
be gone or die with their pets [33, 35, 36]. Facing death 
often requires confronting and re-evaluating the pet 
owners’ life and the bond between them [27, 28, 36, 37]. 
Some owners regret what they had missed out on before 
the death of their pet. They may regret something that 
they did or did not do. During the grief process, some pet 
owners may experience guilt phases, thinking that it is 
their fault that their pet had passed away but this usually 
is not the case. Often owners may feel that they should 

have done something to make their pet better. Healing 
needs outside assistance or internal reflection when these 
pet owners experience major depression and anxiety, and 
treatment from medical health professionals is essential 
[5, 8, 28, 34, 38, 39]. 
　　Acceptance is  more complicated than just 
admitting to a loss. Acceptance is not a finish line. The 
grieving process may not have a real finish line [22, 
24]. Pet owners may experience several cycles of grief 
throughout their life or some may regress in the intensity 
of uncomplicated grief. Pet owners must accept the cycle 
of grief and focus on the coping mechanism used to 
manage pet loss [24, 36, 40].

Maladaptive Grief

　　Maladaptive grief may present as excessive anger 
[41]. Suicidal ideation can also be complicated by 
feelings of guilt, shame, and rejection [42]. Therefore, 
pet owners bereaved by complicated grief are related to 
negative physical and mental health and may increase 
the risk for suicidal behavior [24, 38]. Prior studies 
revealed that the percentage of bereaved pet owners 
experiencing major pathological disruption is relatively 
low (<5%–12%) [43]. Subclinical levels of grief and 
sadness are relatively common human responses to the 
death of companion pets/animals and last 6 months or 
more for about 30% of those sampled [43]. Further study 
found that 3.8% of bereaved pet owners met the cutoff 
score for complicated grief and 5.7% met the cutoff score 
for post-traumatic stress disorder following the death of a 
pet/animal [44]. Greif interventions, coping mechanisms, 
and cognitive behavioral programs were helpful for these 
vulnerable pet owners who have high levels of suicidal 
ideation and depressed feelings over bereavement [22, 
40, 45-47]. 

Factors Influencing the Grief 

Responses

　　Factors influencing the grief responses include 
owner characteristics (e.g., gender, life stage, and prior 
experiences), pet characteristics, and attachment level 
to the companion animal.(Table 1) Studies indicated 
females form a stronger bond with their pets and so do 
experience grief more intensely than males [48, 49]. 
Certain life stages are more venerable to complicated 
grief responses, particularly adolescents with limited 
death-related experience or elderly who have suffered 
subsequent losses[30, 50]. However, the study suggested 
that pet owners who experienced pet bereavement during 
childhood or adolescence tend to have a higher level 
of emotion regulation [51]. The effect of age on grief 
response remains controversial [52].
　　Furthermore, the intensity of grief seemed to be 
affected by factors like the strength of the human–animal 
bond, lack of perceived social support, lack of empathy 
from close ones, being married without children, and 
euthanasia decision [25, 53]. The studies showed that 
human-pet bond can intensify the grieving process by 
focusing on negative bonds, leading to severe grief and 
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correlated with a problematic emotional response (e.g. 
depression, anxiety, and guilt) [53, 54]. Pet owners 
who held strong attachments experienced greater grief 
compared to individuals who were less attached to their 
pets [35, 53, 55]. However, identifying appropriate 
human-pet bonds can be useful to moderate the intensity 
of grief and be a valuable mechanism of support [27].
　　Sudden death was related to feelings of anger and 
guilt while owners who euthanized their pet due to long-
term illness (e.g., cancer) demonstrate an adaptive grief 
response associated with lower levels of anger and guilt 
[35]. 

Disenfranchised Grief

　　In western cultures, the word disenfranchised has 
been linked with grief to describe the pet bereavement 
experience [28]. Disenfranchised grief is the grief 
that people experience when they incur a loss that 
is not acknowledged or supported. Disenfranchised 
grief can complicate the bereavement process and 
deepen or prolong negative emotional reactions [39]. 
Characteristics of disenfranchisement such as social 
constraints, invalidation and a failure to understand 
the meaning of loss, prohibition of the expression of 
grief, sense of isolation, and separation from important 
social relationships have been associated with negative 
mental and physical health consequences [21, 28, 38, 
39]. A study indicated that bereaved pet owners in 
Hawaii who were unable to grieve were more likely 
to experience higher levels of anxiety, depression, and 
grief severity, and had more difficulty resolving their 
grief [44]. However, this form of bereavement has not 
been explored in Chinese societies. A case study in Hong 
Kong suggested that the pet bereavement was distressful 
for many participants and many of them gradually 
achieved personal growth from their loss experience [25]. 
But the issue of disenfranchised grief was not discussed. 

Pet Bereavement and Coping 

Mechanisms 

　　A national survey study of companion animal 
owners demonstrated the methods of coping following 
euthanasia were: 74.7% mourned privately, 58.2% 

sought social support, 32.1% adopted a new companion 
animal, 12.4% relied on faith or prayer, and 0.9% 
participated in a support group [56]. Five subthemes of 
coping mechanisms were identified in a literature review 
of pet bereavement: isolation, social support, continuing 
bonds and memorialization, religion and spirituality, and 
relationships with other animals [21]. (Table 2) 

　　Bereaved pet owners commonly choose to mourn 
their loss privately and the disenfranchised nature of 
pet grief results in a sense of isolation and separation 
from important social relationships [38, 56, 57]. People 
experiencing pet bereavement  may tend to avoid 
others and feel incapable of reaching out for social 
support [25]. In the context of pet bereavement, self-
compassion associated with greater engagement in self-
soothing coping efforts may buffer social constraints and 
psychosocial outcomes, most notably depression[39]. 
　　Pet bereavement may be exacerbated in the absence 
of other supports, and post-traumatic growth may be 
more likely to occur in the presence of high levels of 
support from family, friends, or counselors [25]. Social 
support is essential to prevent the development of a 
complicated grief response [54] and may help facilitate 
improved quality of life [58] and positive growth 
following pet loss [25, 59, 60]. Pet loss can be associated 
with growth and finding meaning in the experience if 
appropriate social supports and coping mechanisms are 
in place. Greater attachment and greater grief regarding 
deceased pets predicted growth in the presence of greater 
perceived social supports [61]. Recognizing the deep 
relationship between grief and the loss of a companion 
animal, veterinarians and mental health practitioners 
often find themselves consoling pet owners both prior 
to and in the aftermath of pet euthanasia [62]. Methods 
veterinarians may use to provide their support for the 
pet owner include engaging in active listening to the 
owners’ feelings, reassuring the owner of their decision, 
or offering a comforting touch [63]. Receiving support 
(e.g., card, memento, phone call) from veterinary staff 
following a pet’s death may aid in the bereavement 
process[62, 63]. Mental health practitioners such as grief 
counseling, local support groups, or the number of a 
pet loss hotline service can offer psychological support 
to assist in the bereavement process associated with 
euthanasia and pet loss [24, 49]. Vulnerable bereaved pet 
owners (e.g., ambiguous pet loss, living alone, suffering 
from maladaptive grief) may particularly benefit from 
pet loss support hotlines, as these options do not require 
face-to-face contact and may be perceived as less 
frightening and more convenient [24, 57]. 
　　Continuing bonds (CB) are an effort to maintain 
emotional attachment, or connection, following the 
death of a pet and therefore represent a continuation of 
that attachment and an attempt to manage grief [28]. 
Common continuous bonds used by bereaved pet owners 
include looking at photos, reminiscing over memories, 
talking to the deceased, preserving their possessions 

Owner characteristics
Gender: female 
Life stage: adolescents, elderly  
Prior experiences

Attachment level
Lack of perceived social support
Human-pet bond: strong 

Pet characteristics 
Sudden death of pet 
Long-term illness of pets: cancer

Decision making of euthanasia 
Veterinary staffs’ aid

Table 1. Factors influencing the grief response.

Table 2. Factors influencing the grief response.

Isolation, social support, 
Social support
Continuing bonds and memorialization
Religion and spirituality
Relationships with other animals 
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(e.g., leash, blanket), and writing letters to their pet 
[28]. CB can sometimes aggravate and intensify grief 
experiences, particularly when pet grief is perceived 
as disenfranchised grief [27, 33]. However, identifying 
appropriate bonds can be useful to moderate the intensity 
of grief and be a valuable mechanism of support [27]. 
　　Rituals, memorials, memories, and dreams were 
identified as effective coping mechanisms that help 
maintain levels of attachment and reduce the intensity 
of grief [64]. The belief in an afterlife for pets promotes 
resilience during the grieving process [49] and bereaved 
pet owners may turn to religious coping [46]. Bereaved 
pet owners may find comfort in performing religious 
rituals and bearing the belief that they will be re-
connected with their pets in the afterlife [25, 46]. 
　　Bereaved pet owners who have more than one pet 
often find comfort in caring for their remaining living 
animals [25]. For those without another animal in the 
household, acquiring a new pet may offer psychological 
comfort and help pet owners cope with their loss [25, 
46]. Approximately one-third of pet owners report 
adopting a new companion animal as helpful to cope 
with loss following companion animal euthanasia 
[56]. Companionship and the act of caring for another 
companion animal may offer psychological comfort to 
bereaved companion animal owners [25]. However, some 
bereaved pet owners may not consider it appropriate to 
adopt another animal shortly after the loss [30]. 

Conclusions

　　The human-pet relationship is unique because 
pets  give their  owners uncondit ional  love and 
companionship. Human-pet bonds may be as strong as 
relationships between humans. Thus, pet loss may inflict 
a significant emotional impact upon the companion 
animal owner and result in a complicated grief response. 
Furthermore, bereaved pet owners are likely to 
experience disenfranchisement surrounding their loss. 
Greif interventions, coping mechanisms, and cognitive 
behavioral programs may be helpful for some vulnerable 
pet owners who have high levels of suicidal ideation and 
depressed feelings over bereavement.
　　Further research is needed to better understand 
the cultural differences in the conceptualization of 
disenfranchised grief and focus on quantifying the 
use of different coping mechanisms by bereaved pet 
owners from international samples. Furthermore, the 
effectiveness of coping mechanisms used by bereaved 
pet owners should be investigated as this would provide 
more information for intervention strategies.
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Abstract:  Depression is a major issue of mental health and the leading cause of maternal mortality during 
the perinatal period. Young pregnant women have a higher rate of depression than adult pregnancies. The 
high prevalence of depression is associated with a diversity of negative impacts on both maternal and their 
children. However, interventions regarding depression care and support provision have been limited. Social 
support intervention has been shown to be effective in reducing the risk of depression during pregnancy 
in young pregnant women and their children. Currently, no prior study integrated evidence about social 
support interventions. Therefore, the study reviewed related literature using the following keywords: 
depression, social support, young pregnancy. The findings suggested that social support interventions can 
decrease the risk of depression during pregnancy, which leads to positive health and pregnancy outcomes. 
Therefore, midwives need to create social support interventions to prevent or reduce the risk of associated 
depression during pregnancy in young mothers. 
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Introduction

　　The pregnancy period is when a pregnant woman 
is especially susceptible to mental health problems 
including depression, which is characterized by 
symptoms such as sadness, low self-esteem, loss of 
interest, feelings of worthlessness, and suicidal ideation 
[1]. The prevalence of depression during pregnancy was 
reported as 15-65% in low to middle-income countries, 
and 17% in high-income countries respectively [2]. 
Notably, young pregnant women from disadvantaged 
backgrounds are more likely than adult pregnant women 
to effects from depression and other mental health 
problems [3]. The previous study has reported that the 
rates of depressive symptoms estimated to be between 
16% and 44% in young mothers and in older mothers are 
between 10% and 15% [4].
　　Depressive symptoms have been associated with 
a variety of negative outcomes for both mothers and 
their infants, if not effectively addressed, can lead to 
pregnancy complications (anemia, preeclampsia, and 
preterm delivery), increased risk of postnatal mental 
health issues, hazardous drinking, and suicidal behaviors 
[5,6,7,8]. Furthermore, depression is associated with 
negative infant outcomes such as low birth weight, 
intrauterine growth restriction, mental retardation, 
and increased emotional and behavioral problems 
[9,10,11,12]. 
　　There are several factors that contribute to 
depression during pregnancy risk including unwanted 

pregnancy, lower socioeconomic status, food insecurity, 
intimate partner violence or childhood abuse, family 
problems, obstetric complications and having a history of 
depression or self-harm during pregnancy [13,14,15,16]. 
However, when focusing on depression in young 
pregnant women, found that the major predictors it was 
coping mechanisms and lack of social support [4,17]. 
Previous studies have found that providing strong social 
support can improve social relationships, and family 
connectedness, and increase coping resources, thereby 
decreasing the risk of contributing to mental health 
problems such as depression and anxiety [18]. The 
study by Bedaso et al. (2021) shows that emotional and 
material support from spouses, other family members, 
friends, colleagues, and healthcare providers have 
protective consequences on young maternal mental 
health and could prevent negative pregnancy outcomes. 
More specifically, during pregnancy, high adequate social 
support has been found to be a protective factor against 
depression, which leads to positive health and pregnancy 
outcomes [17]. 
　　Social support refers to the support systems 
providing of assistance and encouragement to other 
people to help them better cope with physical or 
emotional problems. Informal social support is usually 
provided by family members, friends, relatives, or peers, 
while formal assistance such as community support is 
provided by professionals/public services (eg, family 
physicians, nurses, social workers) [19,20]. Social 
support intervention has been shown to be effective 
in reducing the risk of depression during pregnancy 
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in young pregnant women [17]. Therefore, this article 
aimed to review the characteristics of social support 
interventions and recommends that these interventions 
include the Home Visiting [21], an Early Depression 
Prevention Program (EDPP) [22], the Centering 
Pregnancy Plus (CP+) program [23], The Pregnancy 
Outreach Worker (POW) program [24], the Healthy 
MOMs Lifestyle Intervention [25], and the REACH 
program [26]. These interventions may be successful in 
preventing depressive symptoms among young mothers 
compared to the controlled conditions.

The Characteristics of Social Support 
Interventions
　　All of the studies (6 studies) were designed as 
randomized controlled trials (RCT) and were provided 
by various professionals, including nurses, midwives, 
obstetricians, mental health specialists, psychologists, 
community health workers, and paraprofessionals trained 
in the social support programs to decrease the symptoms 
of depression. Most social support interventions were 
initiated during the perinatal period, meaning the 
study started during pregnancy and extended into the 
postpartum period, and there is the control group was 
received usual prenatal/ postnatal care (see Table 1). 
The article reviewed several social support programs as 
follows.

Home visiting program
　　A study in France (Dugravier et al., 2013), 
evaluated the consequences of depression in a perinatal 
home visiting that prepared by a team of home-visiting 
psychologists. The program consists of mental health 
promotion and relationship quality, providing social and 
emotional support, and managing depression should it 
occur. The result shows that the intervention group had 
a significantly lower depression score than the control 
group. Therefore, healthcare professionals should be 
received training in home visiting program because 
the program is essential in closing knowledge gaps in 
depression investigation, diagnosis, referrals, service 
access, and reducing depressive symptoms in young 
mothers.  

Early depression prevention program 
(EDPP)
　　A study in Thailand (Boobpamala et al., 2022), 
evaluated the efficacy of an early depression prevention 
program (EDPP) on coping skills and depression among 
young pregnant women. This program was provided 
by health care providers (e.g. nurses, midwives) and 
developed based on the social support theory with 
empowerment and self-esteem concepts. The main 
outcome showed the mean depression scores in the EDPP 
group were lower than the control group and the mean 
coping skill score was higher than the control group. 
Therefore, healthcare providers can apply this program 
to enhance appropriate coping skills and decrease 
depression among young pregnant women.

Centering pregnancy plus (CP+) program

　　Felder et al. (2017) examined in the US to the 
impact of the CP+ program on prenatal depressive 
symptoms compared to individual prenatal care. The 
program was prepared by a trained prenatal care provider 
(e.g. midwife, obstetrician) and co-facilitator (e.g., nurse, 
medical assistant), using the social support theory and 
the self-esteem concept for developed the program. The 
finding of study found that young mothers assigned ed 
to the CP+ program experienced greater reductions in 
prenatal depressive symptoms compared to the individual 
prenatal care group. The CP+ program consists of the 
various components of perinatal care (physical and 
psychological assessment, education/ skills building, 
and support from facilitators) by which positive mental 
outcomes and reducing mental treatment by medications. 
Thereby, healthcare professionals should develop and 
improve the CP+ program to be for early depression 
assessment to increase the efficacy of preventing 
depression in young mothers.  

The pregnancy outreach worker (POW) 
program
　　Kenyon et al. (2016) used a randomized controlled 
trial to evaluate the effectiveness of lay support to 
improve maternal and child outcomes (depression, 
mother-to-infant bonding, child development, and 
breastfeeding). The POW program in the UK was 
provided by healthcare professionals (midwives, 
obstetricians, and mental health professional specialists), 
and management for young pregnant women by 
collaborating with hospitals and the community, which 
developed based on social and emotional support during 
the antenatal period to the postnatal period. The primary 
outcome found that the mean depression scores in the 
POW group were statistically lower than the control 
group at 8-12 weeks postpartum, and the secondary 
outcomes show that the mother-to-infant bonding was 
significantly better in the POW group and there were no 
significant finding for other secondary outcomes. The 
finding from the POWS intervention is important on 
improves aspects of young mothers psychological health. 
Thus, healthcare providers in hospitals and community 
midwifery teams should collaborate and bring this 
program to promote positive psychological outcomes 
during pregnancy and after childbirth in young mothers. 

The healthy lifestyle intervention (MOMs)
　　A study in the US (Kieffer et al., 2013), evaluated 
the effectiveness of the MOMs intervention in reducing 
depressive symptoms among pregnant and early 
postpartum, an intervention led by trained community 
health workers. The MOMs intervention design 
integrated social support from peers through one-on-
one meetings in group discussions and activities. The 
outcome shows that between baseline and 6 weeks 
after delivery, MOMs group participants experienced 
a significant decline in depression scores. The MOMs 
intervention is led by community health workers, there is 
a community planned and tailored to follow the culture 
that can decrease depressive symptoms among young 
pregnant women. Therefore, mental health professionals 
should consider the differences across cultures. In other 
words, services that are open to assessing anxiety and 
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depression in many ways and that help young pregnant 
women find the right treatment that aligns with their 
culture can be found. 

The REACH program 
　　Phipps et al. (2013) set a study in the US to estimate 
the effect of the REACH program on reducing the risk 
of postpartum depression in first young pregnancies, 
an intervention conducted based on interpersonal 
psychotherapy (IPT), social support, and therapeutic 
strategies (e.g., roleplaying, communication analysis) 
by healthcare providers. The main result shows that 

the overall rate of depression in the REACH program 
group was lower than the control group at 6 months after 
childbirth. The REACH program was broadly tailored 
to be culturally suitable and suppliant to young pregnant 
women from various racial and ethnic backgrounds 
by expert consultants (in adolescent medicine and 
depression and prenatal care among low-income minority 
young women). Therefore, when taking interventions 
for reducing depressive symptoms in young pregnant 
women, healthcare providers should assess the racial 
and ethnic backgrounds of young mothers, knowing this 
information will enable healthcare providers to respond 
appropriately to the needs of the young mothers. 

The authors/ 
Year/ Coun-

try

Design Samples Description of intervention Number of sessions 
and intervention fre-
quency

Timepoint of
intervention
conducted

Primary 
outcome 
measure

Dugravier et 
al. (2013), 
France

RCT N=440, 
Mean age 18.1 
years,
Intervention 
group: n=222
Control group: 
n=218

Intervention: The participants 
were given an information paper 
about ‘‘baby blues’’ and the 
process to follow if there are 
depressive symptoms. If iden-
tified depression by healthcare 
providers, they would get more 
frequent home visits; and if 
there is severe depression, they 
would be referred to a commu-
nity mental health center for 
addressing. 

Number of sessions: 
A total of 14 home 
visits.
Intervention frequen-
cy: 6 times during 
the perinatal period 
initiated 7 months of 
pregnancy and 8 times 
during the first three 
months after child-
birth. 

The assessment 
was at baseline 
and 3 months after 
childbirth for both 
groups.

EPDS

Boobpamala 
et al. (2022), 
Thailand

RCT N=72,
Mean age 17.6 
years Interven-
tion group: n=36
Control group: 
n=36

Intervention: The group of 
participants will get health 
education until delivery through 
video clips which consisted of 
the following:  physical and 
mental changes, self-care in all 
third trimesters of pregnancy, 
complications, and depressive 
symptoms. Then, they joined 
the intervention sessions which 
focuses on empowerment for 
problem-solving, promotion of 
self-esteem, reinforcing positive 
power, emotional adjustment, 
competence checking, and 
goal-attainment.

Number of sessions: A 
total of 4 sessions. 
Intervention frequen-
cy: 4 times during the 
perinatal period and 
took time 60-90 min-
utes for each session.

To evaluate depres-
sion and coping 
skill scores at 9, and 
11 weeks after the 
program.

CES-D

Felder et al. 
(2017),
the United 
States

RCT N=1135, 
Mean age 18 
years Inter-
vention group: 
n=569
Control group: 
n=566

Intervention: Participants at-
tending the intervention session 
will be facilitated in discussions 
about their conduct from preg-
nancy to the postpartum period 
such as nutrition, exercise and 
relaxation, childbearing, infant 
care and breastfeeding. All 
participants received the mental 
health screening and were given 
information about resources for 
mental health.

Number of sessions: 
A total of 10 sessions 
throughout pregnancy. 
Intervention frequen-
cy: 120 minutes for 
each session.

To assess maternal 
depressive symp-
toms during preg-
nancy (second and 
third trimesters), and 
the postnatal period 
(6 and 12 months).

CES-D

Table 1. Characteristics of included studies.
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The authors/ 
Year/ Coun-

try

Design Samples Description of intervention Number of sessions 
and intervention fre-
quency

Timepoint of
intervention
conducted

Primary 
outcome 
measure

Kenyon et 
al. (2016), 
the United 
Kingdom

RCT N=1324,
Mean age 21.7 
years 
Intervention 
group: n=662
Control group: 
n=662

Intervention: Individual case 
management including home 
visits and collaboration with 
community midwifery teams. To 
promote antenatal care and to 
make healthy lifestyle choices, 
mental health problems were 
addressed, and midwives also 
provided information on breast-
feeding and infant care.

Number of sessions: 
No fixed number of 
sessions. Postpartum 
POW contact will 
continue in during 
pregnancy until 6 
weeks after birth.
Intervention frequen-
cy: The midwives 
work around 3-7 hours 
per week depending 
on the size of their 
team and the number 
of pregnant women to 
be recruited.

The maternal de-
pression was as-
sessed at 8-12 weeks 
after childbirth.

EPDS

Kieffer et 
al., (2013), 
the United 
States

RCT N=275,
90% of par-
ticipants aged 
between 18-29 
years.
 Intervention 
group: n=138
Control group: 
n=137

Intervention: Nine meetings and 
2 home visits. Group discus-
sions and activities to increase 
empowerment and skills to 
reduce barriers to healthy eating 
and exercise. Optional weekly 
group healthy eating and exer-
cise activities. Home visits were 
similar in curricular content to 
group meetings.
 

Number of sessions: 
14 sessions in total. 
Two home visits and 
nine group meetings 
during pregnancy; and 
2 home visits and 1 
group meeting con-
ducted between 2 and 
6 weeks after child-
birth.
Intervention frequen-
cy: Conducted weekly. 

To evaluate depres-
sion scores at base-
line, immediately af-
ter the intervention, 
and 6 weeks after 
delivery.

CES-D

Phipps et al. 
(2013),

the United 
States

RCT N=106,
Mean age 16 
years, 
Intervention 
group: n=54
Control group: 
n=52

Intervention: The program fo-
cused on communication skills 
to manage conflicts, expecta-
tions about motherhood, stress 
addressing, the divergency be-
tween “baby blues” and “depres-
sion,” development of a social 
support, development of healthy 
relationships, goal setting, and 
psychosocial resources for new 
mothers. Each session includes 
video snippets, role-playing, 
homework, and feedback.

Number of sessions: A 
total of 5 sessions in 
perinatal period with 
a postpartum booster 
session. 
Intervention frequen-
cy: 30-60 minutes in 
the perinatal period 
weekly for five con-
secutive weeks with 
a single postpartum 
booster session during 
hospitalization.

To assess the de-
pression rate at 6 
weeks, 3 months, 
and 6 months after 
childbirth.

KID-
SCID

Conclusion

　　The evidence from the literature review recommends 
that social support interventions including the Home 
Visiting program, EDPP program, CP+ program, POW 
program,  Healthy MOMs Lifestyle Intervention, 
and REACH program are all effective in reducing or 
preventing depressive symptoms among young mothers 
compared to the controlled conditions. The most studies 
and the participants were focused on young pregnant 
women who had no high risk and were in western 

countries, to reduce depressive symptoms. However, 
the findings of these interventions may not be able to 
generalize to various populations in different cultures 
and countries, particularly in low- and middle-income 
countries. Young women who had mental disorders may 
have much more barriers in providing social support 
interventions. Additionally, all the social support 
interventions in this study base on the evidence of face-to-
face interventions and were conducted at home and/or in 
the hospital, which affects the limited access to effective 
hospital intervention among the participants, especially 
during the COVID-19 pandemic. Therefore, researchers 

Table 1 (cont’d). Characteristics of included studies.

Note: POW: The Pregnancy Outreach Worker Program; CES-D: Center for Epidemiological Studies-Depression; EPDS: Edinburgh 
Postnatal Depression Scale; KID-SCID:  The Structured Clinical Interview for DSM-IV Childhood Disorder; RCT: randomized 
control trial.
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should apply social support interventions in another 
format such as integrating with e-health or another 
internet platform to improve continued mental health 
and long-term well-being for young mothers and their 
offspring. The psychological needs of young pregnant 
women with mental health disorders may also need further 
investigation. 
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 Hidden Suicides in East and South-East Asia

John Snowdon

Abstract:  This article focuses on the accuracy of suicide statistics in 14 jurisdictions in East and South-
East Asia. Inaccuracies most commonly occur when (1) registration of a country’s deaths (whatever the 
cause) is markedly incomplete, and (2) there is mis-recording or mis-coding of the cause of death (c.o.d.), 
sometimes despite almost complete registration. The World Health Organization (WHO) criticizes those 
certifying death who assign inexact ICD (International Classification of Diseases) codes such as ‘old age’, 
which cannot clearly indicate the underlying c.o.d. WHO refers to these as ‘unusable’ or ‘garbage’ codes. 
Two examples are ‘Ill-defined and unknown cause’ (ICD-10 code R99) and ‘event of undetermined intent’ 
(EUI, coded Y10-Y34); significant numbers of suicides have, to an extent that varies between nations, 
been assigned one of these codes. Suicides coded in this way, along with others mis-coded as accidental or 
to other codes have been called ‘hidden suicides’. The quality of mortality statistics in 5 of the above 14 
nations, and of one third of WHO’s member states (mostly high income), has been rated as high, though 
commonly with caveats regarding earlier years. Lower income nations that lack resources to attempt 
collection of data regarding all deaths may use randomized household surveys. Where countries report low 
death registration rates and/or unacceptable garbage code rates, WHO publishes estimated suicide rates, 
based on the mortality data supplied by member states to the WHO Mortality Database.  Rates of suicide, 
R99, EUI and accidental death vary considerably. It is recommended that all such rates be published at 
the same time as the suicide rates, and that WHO make ICD-11 mortality rates easily accessible online (as 
they were before October 2019). Well-resourced nations should be encouraged to help fund collection and 
analysis of suicide and hidden suicide data in under-resourced nations. 
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Introduction

　　The world population in late 2022 is 8 billion. The 
number of worldwide deaths in 2017 was estimated by 
the Global Burden of Disease Study to be just under 
56 million, the number of suicides being estimated as 
approximately 800,000 to 820,000 [1]. Thus suicide 
reportedly explains 1.45% of the world’s deaths. Or 
does it? It is widely believed that the numbers of 
suicides reported by member nations to the World 
Health Organization (WHO) for inclusion in the WHO 
Mortality Database under-record the true figures --- 
for various reasons. Even in countries where medical 
practitioners or coroners or forensic specialists certify 
what they believe to have been the cause of death 
(c.o.d.), it is understandable that sometimes these well 
qualified arbiters fail to record deaths as suicides. 
Sometimes information provided to them by relatives 
or other informants was untrue, or the information 
available to them was not adequate enough for them 
to certify a definite c.o.d.  In certain jurisdictions there 
may have been insufficient resourcing to allow the 
further investigations that the certifier would like. In 
some cases the certifiers want to avoid calling deaths 

suicides in order to spare the feelings of next-of-kin or 
because it would affect life insurance claims, or because 
suicide in their country is illegal.  And in nations where, 
for financial or other reasons, there is no requirement 
for medical certification of each death, it would 
seem probable that the likelihood of the c.o.d. being 
recorded incorrectly, by whoever has been given the 
task of gathering data on all deaths in their local area, is 
increased.
　　A term commonly used, if referring to a suicide 
that has been recorded (or coded, using the  10th or 
11th edition of WHO’s International Classification of 
Diseases; ICD-10 or ICD-11) as a condition other than 
suicide, is ‘hidden suicide’ [2]. The three groups of codes 
most commonly assigned when misclassifying suicides 
are thought to be 
(1) accidental death -- by poisoning (X40-49), drowning 
(W65-74), fall from a height (W13, W15), car crash or 
(less commonly) firearm mis-use, stabbing or other type 
of injury; 
(2) event of undetermined intent (EUI, coded Y10-34); 
and (3) ill-defined or unknown cause of death (R99) or 
exposure to an unspecified factor (X59). It is possible 
that some deaths assigned natural disease codes such 
as R-codes, particularly R54 (senility) or R96 (sudden 
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death), or I46 (cardiac arrest), or I50 (heart failure), may 
have resulted from the person deliberately causing their 
own death, but in the absence of anything pointing to a 
need for further investigations, it is unlikely that a suicide 
will be suspected. In addition, it is possible that deaths 
coded as due to mental or behavioral disorders, such as 
depression, may have been purposeful self-killing; such 
coding should surely prompt further questioning and a 
verbal autopsy.                 
　　The main focus of this opinion piece is on how best 
to gather accurate mortality data, particularly regarding 
suicides and ‘hidden suicides’ in  the nations of East 
and South-East Asia. These include all members of the 
Association of South East Asian Nations (ASEAN:  
Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, 
the Philippines, Singapore, Thailand and Viet Nam), 
and three nations in East Asia (China, Japan and the 
Republic of Korea) plus Taiwan. Table 1 provides a 
WHO comparison of the 2019 crude suicide rates in 
these 13 nations. The rates in Taiwan, Australia and 
England & Wales are also shown. The percentages of 
deaths that were recorded as suicides are tabled; these 
were calculated after ascertaining the total numbers 
of deaths in each of the countries in 2019 [3]. It is of 
particular interest that the percentages of total deaths that 
were reported as suicides in six of these nations was 0.8 
or less; in the Philippines it was 0.4, and in Indonesia and 
Myanmar it was 0.3.
　　The ratio of male to female suicides in China was 
reported as 1.6 : 1, whereas in 2009 it had been 0.9. In 
all the other listed East and South-East Asian nations, 
the gender ratio was 2 or more,  the ratio being greater 
than 3 : 1 in Thailand, Malaysia, Myanmar, Brunei and 
Indonesia.

The Quality of Mortality Statistics

　　A recent review provided an overview of  c.o.d. 
statistics in the above countries, other than Taiwan [4], 
and stated that the quality of c.o.d. statistics in Asia is 
often insufficient: “in most middle- and low-income 
countries, death registration is not complete. Even among 
registered deaths, causes of death are not properly stated 
and compiled”. 
　　WHO [5] examined the usability of vital statistics 
reported to them by 194 member states, other than the 
eleven with  populations lower than 90,000. The chief 
determinants of how WHO assesses quality of mortality 
statistics are
(1)completeness of the data, and whether most or all 
deaths in a country are being identified and registered, 
and 
(2) the extent to which causes of death are assigned 
codes that either cannot or should not be used when 
identifying the underlying cause of a death (e.g. ‘old 
age’) or that provide no indication about what was the 
probable underlying c.o.d.; these ‘garbage codes’ bias a 
country’s true pattern of mortality [6]. 
　　WHO calculates the proportion of garbage codes 
used in the mortality statistics compiled by different 
nations , and uses them, together with estimated 
completeness of the data, to classify countries according 
to the quality of their mortality data [5]. Japan, the 
Republic of Korea, Singapore and the Philippines are 
reported by WHO to have provided multiple years of 
mortality data with high completeness and quality [5]. 
They did not refer to Taiwan, but there is good reason to 
include  this jurisdiction among those that provide high 

ION
Total 
suicide rate per 
100,000

Male
suicide rate

Female
suicide rate

Gender ratio:
Male to female

Number of sui-
cides in 2019

Suicides as % 
of total deaths

Republic of Korea    28.6    40.2    16.9    2.4 14636    4.7
Taiwan    16.4    21.8    11.0    2.0 3864    2.3
Japan    15.3    21.8    9.2    2.4 19466    1.3
Singapore    11.2    15.0    7.1    2.1 650    2.4
Thailand    8.8    15.0    2.9    5.2 6147    1.2
China    8.1    9.8    6.2    1.6 116324    1.1
Viet nam    7.5    10.4    4.7    2.2 7249    1.1
Malaysia    5.7    8.9    2.3    3.9 1823    1.1
Laos    5.4    7.6    3.2    2.4 390    0.8
Cambodia    4.9    7.0    2.8    2.5 800    0.8
Myanmar    2.9    4.9    1.1    4.5 1565    0.3
Brunei    2.7    4.4    0.8    5.5 12    0.6
Indonesia    2.4    3.7    1.1    3.4 6544    0.3
Philippines    2.2    3.1    1.2    2.6 2325    0.4
Australia    12.5    18.6    6.4    2.9 3150    1.9
England & Wales    8.3    13.0    3.8    3.4 4795    0.9*

Table 1. Rates of suicide (X60-84) in East and South-East Asia, Australia and England & Wales in 2019 [32].

Note: *England & Wales total of suicides + EUI deaths in 2019 = 5652 (1.06% of total deaths).
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quality mortality data. WHO found the mortality statistics 
in Malaysia and Brunei to be of moderate quality, and 
Thailand’s to be of low quality, but stated that death 
registration data from China, Cambodia, Indonesia, Laos, 
Myanmar and Viet Nam were unavailable or unusable 
due to quality issues.
　　In recent years, fewer than 40% of deaths in 
Myanmar, Indonesia, Cambodia and Laos have been 
registered. It appears that most countries that report their 
mortality (including suicide) statistics to WHO obtain 
these data from household surveys, though whether in 
each country the survey is representative of all of the 
nation’s sub-populations is likely to be variable. 
　　China has been assessed by WHO as providing 
unusable data in relation to estimating mortality rates [4], 
but the unusability should be questioned. C.o.d. statistics 
are available from China, having been compiled by 
conducting surveys of county-level municipalities that 
were/are selected as being nationally representative. The 
population of the 605 sites adds up to about 338,000,000, 
which is 24% of the whole population of China, and 
has been regularly monitored since 2013. Only 1.2% 
of total deaths are coded as of unknown cause. While 
recognizing the selectivity of such sampling, studies 
using such data have purported to show the suicide rate 
to have decreased from 19 per 100,000 in 1990 to 9 per 
100,000 in 2017 [7]. The findings are believable and 
useful, and provide an example of how countries lacking 
the means to gather data from their whole population can 
acquire data that demonstrate changes in suicide rate, 
even if the rates themselves may not be accurate.
　　Similarly, Indonesia regularly conducts a nationally 
representative sample survey in 128 districts, covering 
8 million people, and obtains c.o.d. information through 
verbal autopsy interviews conducted at the village level; 
the  data could be useful in estimating the suicide rate, 
though (as pointed out previously) data obtained from 
relatives without added information from doctors or 
forensic experts may well not be accurate.  
　　Although WHO [5] referred to mortality data 
from Viet Nam, too, as unavailable or unusable, 
two main systems in that country do collect primary 
mortality data, one being operated by the Ministry of 
Justice and the other by the Ministry of Health (MoH). 
Completeness and accuracy of c.o.d. reporting in Viet 
Nam was assessed in 2014 by gathering data from 26 
local communes (15 urban, 11 rural) where 1477 deaths 
were known to have occurred; local health surveillance 
programmes such as HIV and Maternal and Child 
Health services provided enhanced investigative detail 
in addition to what the two main systems had used [8]. 
Completeness of registration by one or other of the two 
main systems occurred in 1365 cases ( 93%), all being 
followed up by verbal autopsy. Forms (called ‘A6’) used 
by MoH staff led to 21% of deaths being coded as ill-
defined or unknown (R99), while verbal autopsy led 
to 14% being coded R99. The study did not record the 
number of suicides, nor the number of ‘undetermined 
deaths’, but the study suggests it could be feasible to use 
surveillance programmes in nationally representative 
areas to estimate the true suicide rate in Viet Nam. 
Ideally, however (as elsewhere), relevant data should be 
obtained concerning all deaths in Viet Nam.
　　WHO deems the quality of mortality statistics in 
Malaysia and Brunei to be moderate rather than high: 

almost all deaths are registered, but in Malaysia, the 
proportion of medically certified deaths was only 68% in 
2018, and that proportion declined in 2019. A study of a 
nationally representative sample of deaths in 2013, using 
medical records and (for deaths outside hospitals) verbal 
autopsy, showed that most of the 30% recorded as dying 
from poorly defined causes could be reclassified to a 
specific cause [9]. The most commonly used c.o.d. used 
in non-medical certification of deaths is ‘old age 65 years 
and over’, comprising 17.7% of all deaths [4]. It was 
noted that in 1975-1990 a reduction in suicide rate was 
accompanied by a rise in undetermined violent deaths, 
indicating “that the misclassification of suicide deaths 
had occurred on a large scale” [10]. 
　　In Brunei, many deaths are assigned to codes for 
‘other diseases’ and details are not published online [4]. 

Misclassification Even if Death Registration 
Rates are High
　　WHO rates Thailand’s mortality data as of low 
quality, but this is not because completeness of death 
registration is low; it is largely because of the very high 
rate at which deaths are assigned to garbage codes. 
Around 2005 the completeness of adult death registration 
ranged from 80% to 95% but about 40% of deaths were 
coded R00-R99. A cross-sectional study of a nationally 
representative sample of deaths in 2005 was investigated 
through verbal autopsy. This reassessment of c.o.d. led to 
a “massive reduction in the percentage of deaths assigned 
to ill-defined causes” from about 40% to about 5%  [11]; 
“many injuries in the study sample with nonspecific 
causes were reallocated to specific causes…. highlighting 
suicide, assault and drowning”. Evidently, however, the 
study did not lead to widespread use of verbal autopsy: 
the suicide rates reported to WHO in 2013-2016 were 
male 9.58, female 1.90, total 5.74 per 100,000 [12]. 
WHO’s estimated rates of suicide in Thailand in 2018 
and 2019 were, respectively, 9.05 and 10.06, but EUI 
rates were recorded as 10.1 and 7.2, while rates of deaths 
coded R00-R94 plus R96-99 were an astonishing 161.5 
and 161.2. The reason why WHO’s estimated rates are 
nearly double those calculated from the figures provided 
to WHO by Thailand is largely because rates of deaths 
coded to garbage codes were so high. The differences 
each year between WHO estimates and rates of suicide 
deaths reported by each nation are largely based on 
information regarding deaths assigned to so-called 
garbage codes. 
　　The quality of mortality statistics in a majority 
of countries around the world has been criticized [13] 
because of over-use of ‘garbage codes’ to document 
mortality rates. It is important to recognize that some 
garbage codes do provide pointers to what caused the 
death: for example, mostly they differentiate whether 
the manner of death was ‘natural’ (e.g. cancer, infection, 
cardiovascular or cerebrovascular conditions) or due to 
an external cause such as poisoning or injury; some give 
indicative information by registering that the main site of 
pathology was a particular body organ. And sometimes 
the ‘ill-defined’ and ‘unknown cause’ labels are fully 
appropriate – providing all relevant investigations and 
enquiries have been pursued exhaustively. 
　　WHO rates the quality of mortality statistics in 
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Japan as high. It is interesting, therefore, that  9.6% of all 
deaths in Japan in 2020 were attributed to ‘senility’, the 
assigned ICD code being viewed by WHO as a garbage 
code. The rate of EUI deaths was 2.0 but rates of death 
assigned to R-codes were over 100; the R99 rate in 2015 
was 8.1. Whether some suicides in Japan are ‘hidden’ as 
senility deaths might be detected by conducting verbal 
autopsies in all cases where the c.o.d. was certified as 
senility, but it could be expected that the ‘yield’ would 
be small, and expensive to obtain. Note that although 
Japan’s crude suicide rate was  high (15.3), its age-
standardised suicide rate in 2019 was only 12.2; the 
higher crude rate is related to having a high proportion 
of very elderly people in its population, and a death rate 
of 10.65 per 1000; the percentage of deaths that were 
suicides was 1.4.
　　Korea’s mortality statistics are also considered to 
be of high quality, though this was not the case until the 
early 2000s. Death registration processes in Korea started 
being modified in 1999; the quality of the death statistics 
and the accuracy of identifying suicides have improved. 
Chan at al [14] examined the proportional change of 
death numbers across suicide, undetermined deaths 
and accidental deaths in Korea from 1992 to 2011: the 
suicide rate increased from 8.2 to 26.0, the undetermined 
death rate increased from 1.7 to 3.4, and the accident 
rate decreased from 12.9 to 5.2, contrasting to a small 
increase in the accident rate in Japan over the same period. 
Chan et al [14] estimated that 43% of the apparent 
increase in suicides reflected improved accuracy, but 
other contributors to the increase were cultural factors, 
a global economic crisis and a change in method of self-
killing. There has been reduced use of R-codes, but even 
now, the third most commonly assigned c.o.d. in Korea 
is ‘other’, which pertains to R00-R99 codes (rate 54.7 
in 2018-2019), and corresponds to 10% of all Korean 
deaths. The R99 rate in 2015 was 11.4.
　　Singapore also has high quality mortality statistics, 
but here the rate of deaths coded R00-R99 is only 1.3 per 
100,000.
　　In Taiwan during the 1990s, rates of suicide and 
undetermined deaths increased, but reductions occurred in 
deaths classified as accidental  (poisoning or drowning), 
suggesting that there had been misclassification of 
suicides prior to that time. Chang et al. [15] wrote that 
suicide rates were being underestimated by more than 
30% in Taiwan because “some suicides are ‘hidden’ 
amongst deaths certified to other causes.” Taiwan is now 
rated as having high quality mortality statistics: its crude 
suicide rate in 2020 was 15.35 per 100,000, though its 
R00-R99 rate was 28.47. If the senility and SIDS deaths 
are removed from the R00-R99 total, the rate was 18.36.
　　In 2019, WHO rated the quality of mortality 
statistics in the Philippines at the same high level as 
Korea and Japan, which seems surprising when noting 
that WHO reported the Philippines suicide rate in 2019 
as only 2.2; data published by the Philippines Statistics 
Authority (PSA) showed there had been 2808 suicides in 
2019 (2.6 per 100,000), but 4418 in 2020 [16].  A study 
in 2018 noted that Municipal Health Officers (MHOs) 
in the Philippines certified a high proportion of ‘out-of-
facility’ deaths as having an ill-defined cause (i.e. R99); 
most MHOs had had no training in death certification 
[17]. The PSA 2022 report [18] showed a revised 2020 
figure of 4892 suicides (4.5 per 100,000; 0.8% of all 

deaths), 3940 male, 952 female. There was no clear 
evidence of an explanatory concurrent reduction in 
deaths attributed to something else. The PSA reported 
the rate of accidental drowning and submersion deaths 
was 3.1 per 100,000 in 2019 and 2.5 in 2020, but the 
rate of deaths coded R00-R99 in 2019 was 21.4 (69% 
of them being of people aged over 70 years) and 23.9 in 
2020. The number of Y10-Y34 deaths was not shown. 
Preliminary data for 2021 show 3883 suicides (3.5 per 
100,000).
　　The fact that the suicide rate in the Philippines 
appears to have risen dramatically in the last two years 
raises a question: could the previously reported very 
low rate have been attributable to misclassification 
of suicides? Their estimates were persistently low – 
and lower than the rate reported by the PSA in 2019. 
Unfortunately, since October 2019, data from WHO’s 
mortality database, including numbers/rates of R99 and 
EUI deaths, have not been as readily accessible online. 
It would be very useful to examine whether these rates 
have fallen as the suicide rates have escalated. There is 
good reason, when nations reveal their suicide rates in a 
particular year, to report the concurrent rates of Y10-34 
(EUI) and R99 deaths, and to comment , too, on rates of 
accidental death that might have been suicides. The same 
should apply when WHO publishes its estimates, so that 
readers can assess whether they appear to be rational.

Inaccuracies of Suicide Data Attributed to 
So-called ‘Unusable’ or ‘Garbage’ codes
　　Misclassification of suicides occurs in nations all 
around the world. Rates of deaths coded to categories 
believed to be havens for ‘hidden suicides’ vary, 
sometimes hugely, between nations assessed as reporting 
high quality mortality statistics as well as those where 
quality is reportedly lower. Four high-income English-
speaking countries exemplify misclassification issues 
even though they have all been assessed as providing 
high quality mortality data. In countries that have 
insufficient resources to gather and analyse such data, it 
is understandable that some countries cannot yet provide 
high quality statistics, but the following examples show 
that even in nations that should have abundant resources,  
processes can go wrong. We can learn from our own or 
others’ mistakes!

1. The United Kingdom (UK)

　　Twenty years ago, Lester [19] wrote that “For many 
years now Great Britain alone among the industrialised 
nations of the world has been misclassifying suicides. 
Thus, data on the suicide rate in Great Britain have poor 
validity”.  Around that time (20 years ago), various 
researchers in England & Wales were publishing studies 
that showed that ‘open verdicts’ were being handed down 
by coroners in around 40% of cases of deaths judged 
by psychiatrists, on the balance of probabilities, to be 
suicides [20]. In a study  of coroner’s files concerning 
people thought by psychiatrists to be probable suicides, 
60% of the cases (123 out of 205) where the death 
was a consequence of poisoning, and 19 out of 25 
drowning deaths, attracted open verdicts [21].  These 
verdicts would be coded as EUIs, i.e. ‘undetermined 
deaths’. Women were more likely than men to choose 
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poisoning as a means of suicide, and open verdicts were 
more common among women than men. At the same 
time, coroners increased their use of accident rather 
than suicide verdicts, particularly for deaths involving 
poisoning [22]. However, Linsley at al. [20] stressed that 
“not all open verdicts are suicides”.
　　Because for decades it has been recognized that 
a majority of deaths in the UK for whom coroners  
delivered ‘open verdicts’ were probably suicides, British 
suicide researchers have tended to include open verdict 
deaths in epidemiological and other studies of suicide, 
and in the early 2000s the British Office of National 
Statistics started combining suicides with EUI deaths 
when publishing official suicide figures. In due course 
the tabled data showing suicide rates over the last 
few decades have been adjusted to show the official 
suicide rates as being the combined suicide + EUI rates. 
However, nations still code c.o.d. using the ICD, and 
the mortality rates of suicides (X60-84) and EUI deaths 
(Y10-34) are reported separately to WHO. The suicide 
rate in England & Wales averaged 7.34 in 2013-2019, 
reaching 8.27 in  2019, but the EUI rate progressively 
fell from 2.10 to 1.48 in 2013-2019. The accidental 
poisoning rate progressively increased from 4.1 to 6.56 
in 2013-2019 and was reported as 7.10 in 2020. The 
R99 rate has fluctuated (but not much) around 2.1. The 
patterns of male and female changes in these rates have 
been similar to changes in total rates.
　　The UK’s mortality data have been rated as of high 
quality, but the rate of deaths coded as intentional self-
harm (X60-84) using the ICD provides an inaccurate 
portrayal of the frequency of self-killing in Britain; 
psychiatrists and the government change the picture by 
adding in EUI death numbers when reporting suicide 
rates. Most other countries do not. Various nations report 
EUI rates that in 2015 were lower (Italy 0, Spain 0.1, 
Holland 0.2, France and Australia  1.0), but rates in 
Canada (1.9), Japan (2.1), Korea (3.5) and Portugal (7.6) 
were higher [23, 24]. Presumably, differing processes in 
gathering and coding data account for these differences. 
It may also be that there is variation between countries in 
the proportion of deaths coded as EUIs that were in fact 
suicides. Some or a lot may have been accidental.
　　EUI deaths may be a haven for hidden suicides, 
but so, too, may R99 deaths. Most R99 deaths are not 
suicides; maybe 2% of them are [25]. Even among 
nations assessed as providing high quality mortality 
statistics, R99 rates differ hugely: in England the rate is 
relatively low, but 2015 rates were higher in Australia 
(6.2), Spain (7.65), Japan (8.05), Korea (11.4), Holland 
(14.9), Germany (19.25), Portugal (27.3) and France 
(33.0) [23].

2. Australia

　　De Leo et al [26] showed that under-reporting of 
Australian suicide rates grew during  2002 to 2006. 
Reasons were considered to include (1) absence of 
a central authority for producing mortality data, (2) 
inconsistent coronial processes for determining intent, (3)
problematic collection and coding methods, and (4) lack 
of systemic resourcing, training and shared expertise. 
This was in a well-resourced country! The Australian 
Bureau of Statistics  had stated that “there has been an 
increase in recent years in the number of open coroners’ 

cases. Where cases are not finalized and the findings are 
not available to the ABS in time for publication of cause 
of death statistics, deaths are coded to other accidental, 
ill-defined or unspecified causes rather than suicide” [27]. 
In 2007, an ABS document stated that “the ABS uses 
a strict interpretation of the ICD-10 coding rules” and 
emphasized the imperative of defaulting to “accident” 
when suicide intent was not evident [28]. Over the next 
few years, changes were put in place to correct some of 
the deficiencies that had crept into the data-processing 
system. Data that had already been documented were 
revised, so that the large numbers of deaths that had been 
labelled as having “undetermined” or “ill-defined” causes 
were  reduced, and several hundred ‘new’ cases were 
added to the 2053 suicides in 2007 that had already been 
reported [28]. 
　　In 2009, the ABS introduced data revision processes 
that allowed additional information received to be added 
in two rounds of revisions at 12 and 24 months after 
the initial processing of coroner certified deaths. Thus, 
coders have been assisted in assigning more specific 
causes, once a coroner’s  verdict or other information 
allows them to record a non-garbage cause/code such 
as suicide or accident; they can replace the previous 
accident ‘default’ category for ambiguous cases, and 
assign revised codes to those initially coded as “ill-
defined and unknown” (R99).  Codes recorded 24 
months after initial processing (33 to 45 months after 
the deaths were registered) remain unchanged thereafter. 
Thus the preliminary c.o.d. data about deaths in 2021 
were initially published by the ABS in October 2022 and 
will be revised in October 2023 and finalized in October 
2024. The 2021 suicide rate reported in 2022 will 
probably be about 5% higher when revised in 2023, and 
may be even higher at finalization; the R99 rate will have 
come down a lot, but the EUI rate may have increased.

3. Canada and the United States (US)

　　Chan et al. [14] suggested that the US might have 
a problem comparable to the one experienced in Korea 
in the early 2000s. As discussed above, they found that 
in  the 1990s and early 2000s Korea appears to have 
misclassified large numbers of suicides as accidental 
deaths. The US currently has a horrific and escalating 
narcotic abuse epidemic: Oquendo and Volkow [29] 
commented that the true proportion of suicides among 
opioid-overdose deaths is between 20% and 30% but 
could be even higher. A decade ago, relatively early 
during the opioid crisis, Rockett et al. [30] declared that 
the proportion of poisoning deaths officially attributable 
to suicide seemed implausibly small. In Canada, too, 
it seems likely that there could be a high proportion 
of ‘hidden suicides’ among the escalating numbers of 
people there who die from overdoses of opioids and 
or stimulants. Yet since 2011 the rates of opioid and 
non-opioid drug suicides and also of drug deaths of 
undetermined intent have decreased substantially [31]. 
The decrease in suicide rates in parallel with an escalating 
overdose death rate is surprising since (1) substance 
abuse is a known risk factor for suicide, (2) availability 
and ease of access to a lethal means of suicide have 
been increased, (3) prescription opioids are known to 
increase the risk of depression, and (4) Canadian doctors 
have been urged to increase their prescribing and dosage 
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of opioids in treating chronic pain, thus making lethal 
drugs more available for people with known tendencies 
towards suicide. It is possible that changes in procedures 
or policies could have led to some (or many) suicides 
being misclassified as R99 deaths, and the R99 rate 
increased considerably during 2017-2020. The possibility 
of suicides being ‘hidden’ as accidents or as R99 deaths 
could be addressed by rigorous investigation of a series 
of overdose deaths, including by verbal autopsy. It seems 
strange that the deaths were labelled as “ill-defined 
and unknown cause” at the same time as recording a 
reduction in the proportion of fatal drug overdoses with 
undetermined intent. Maybe questions about intent were 
not asked. 

Discussion and Conclusion

　　I have visited (with admiration and enjoyment) half 
of the above-named Asian nations, some of them three 
or more times. I am writing this opinion piece in order to 
provoke discussion of what suicidologists can and should 
do to support the governments in achieving (where it has 
not been done already) high quality statistics regarding 
suicide rates in these nations. These are my own 
opinions, which are not necessarily shared by colleagues 
with expertise in suicide prevention.
　　Firstly, to state the obvious, nations need to gather 
and analyse data about suicides and hidden suicides in 
their own countries in order to better understand the 
factors that lead to  or might help guard against suicide 
in  their particular cultural and socio-economic settings. 
They should know about age and gender patterns of 
suicide and how they have changed over time. For 
example, there have been remarkable changes in these 
age patterns in Australia and Japan in the last 50 years; 
there are reasons why age patterns differ considerably 
between nations. Taiwan has a different age pattern of 
suicide from Australia; we can consider possible reasons. 
We don’t know much about the age pattern of suicide 
in Viet Nam but would like to, because it would help in 
planning preventative interventions. 
　　Because in various countries not enough resources 
have been available to enable registration of all or 
most deaths, let alone to determine c.o.d., we do not 
know what the suicide rate is, nor the age and gender 
patterns of suicide in those nations. WHO has made 
estimates, but these could be wrong. One way to obtain 
indicators concerning the rate and patterns has been to 
conduct surveys of representative populations within 
the countries. China has done this, looking at more than 
a quarter of its population, and the findings have been 
useful in demonstrating changes in rate and age and 
gender patterns. Publications have shown (see above) 
that Indonesia, Malaysia and Thailand have tried, too, 
and maybe others have provided indicative mortality data 
to WHO. Viet Nam collects mortality data but although 
WHO publishes estimates of their suicide rates, I have 
not yet been able to source Viet Nam-published figures 
regarding their suicide rates or patterns.

　　Korea, Japan and Singapore publish high quality 

mortality statistics, and so does Taiwan, though even 
amongst them (for example, in relation to use of 
‘senility’ as a c.o.d.) there are reasons to be cautious 
about finalized figures. The same has applied to countries 
around the world, and I have given examples above, in 
relation to Australia, England & Wales, Canada and the 
US. All of these 8 named jurisdictions (plus Thailand and 
others) report close to 100% registration of deaths, but 
questions arise in relation to ‘hidden suicides’. To what 
extent do they and other countries of East and South-East 
Asia code deaths to so-called garbage codes, particularly 
‘ill-defined and unknown cause’ deaths (coded R99) 
and EUI deaths (coded Y10-34)? Thailand, in spite of 
research using verbal autopsy showing that other (usable) 
codes can be found to be appropriate for most of the 
deaths coded R99 in Thailand, still reports very high 
rates of R99 deaths. Korea has continued to report an 
unacceptably raised R99 rate. Data from other nations is 
available regarding R-coded deaths, but the R99 rate is 
commonly not readily accessible. 
　　The accuracy of suicide rates is unknown in a 
majority of East and South-Eastern nations even if the 
death registration rate is near to complete. This is because 
we do not know to what extent high EUI and R99 rates 
and garbage rates (e.g. R-coded) are attributable to 
‘hidden suicides’. Most R99 deaths were not suicides 
[25] but even if only a small proportion were, this could 
correspond to a significantly higher suicide rate. Most 
EUI deaths may have been suicides, but may not in some 
countries. A small percentage of those whose deaths 
were certified as due to senility may have purposely 
killed themselves. In all these cases, the best way to be 
surer about c.o.d. is probably to conduct a probing verbal 
autopsy. This will not be practicable in most cases, but 
research studies in large representative populations 
in different nations could tell us how commonly R99 
and EUI deaths might have been suicides. We already 
know that most EUI deaths in England & Wales were 
probably suicides [20] but we don’t know if this applies 
in Mexico, for example. And there have been almost zero 
such studies of how often R99 deaths were suicides.
It is recommended
(1)That all countries, when publishing their number 
and rate of suicides in the last year, publish, at the same 
time, the numbers of EUI and R99 deaths over the same 
period, preferably plus numbers of deaths assigned 
to other selected ‘unusable’ codes, and of reported 
accidental poisoning and drowning deaths. 
(2)That WHO make ICD-11 data on mortality rates as 
shown in the WHO Mortality Database (suicide, EUI, 
R99, etc) easily accessible online, as are the Australian 
and Taiwan mortality figures.
(3)That well-resourced nations, WHO and the US 
National Institute for Mental Health be invited to 
provide help to nations such as Viet Nam to plan and 
conduct studies of rates of suicide and ‘hidden suicide’ in 
nationally representative populations.
(4)That WHO take steps to ensure that data-gathering 
services in all member states are funded to acquire 
complete death registration details across their nations 
in order to more accurately report suicide and ‘hidden 
suicide’ statistics.
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Suicide and Psychiatric Hospitalization in Taiwan
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Abstract:  Mental illness is strongly associated with an increased risk of suicide. Psychiatric hospitalization 
provides the most intensive care for those with high suicide risk. Nevertheless, mental illness necessitating 
psychiatric hospitalization was strongly associated with suicide death. In contrast to the downsizing trend 
of psychiatric beds in the Western world, the psychiatric bed capacity in Taiwan has steadily increased in 
recent decades. This report aimed to address the relationship between suicide and psychiatric hospitalization 
concerning the trend of change in rates of inpatient and postdischarge suicide, help-seeking behaviors of 
suicide cases, and length of stay in relation to inpatient and postdischarge suicide in Taiwan. There is a 
low recognition rate of psychiatric diagnosis, mainly by nonpsychiatric physicians, among individuals 
who died by suicide. Despite the rate of psychiatric service contacts in the preceding year before suicide 
in Taiwan was comparable to that in Western countries, there was a substantially lower rate of psychiatric 
hospitalization in the previous year in Taiwan than in Western countries. The inpatient suicide rate in 
Taiwan was at the lower end of those identified in all studies worldwide and declined among psychiatric 
inpatients admitted from 2002 to 2013 in Taiwan. In contrast, postdischarge suicide rate was comparable 
to the pooled estimates of postdischarge suicide in a meta-analysis and remained stable over the study 
period. A longer stay in psychiatric hospitalization consistently decreases both inpatient and post-discharge 
suicides. These findings revealed the underdiagnosis and undertreatment of mental disorders for suicide 
prevention work in Taiwan. Our report underscores the proper use of psychiatric hospitalization for suicide 
prevention in the current context in Taiwan.
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Introduction

　　Suicide has been in the top 10 leading cause of 
death in Taiwan during the period from 1999 to 2009 
and Taiwan was enlisted as one of the countries with 
high suicide risk (standardized suicide rate above 13 per 
100,000) during the period of 2004–2010. Mental illness 
is strongly associated with an increased risk of suicide [1]. 
In relevant studies, approximately 90% of patients who 
died by suicide had a mental disorder [2], but studies on 
suicide in Asia revealed a lower percentage of suicide 
cases had diagnosable psychiatric disorders [3, 4] and 
only 35–40% of suicides in India and China received the 
diagnosis of depression [4]. Psychiatric hospitalization 
provides the most intensive care for those with high 
suicide risk. Nevertheless, mental illness necessitating 
psychiatric hospitalization was strongly associated with 
suicide death [5]. A debate has developed regarding 
whether psychiatric hospitalization, based on the 
consideration of length of stay and severity (number of 
hospitalizations), provides better protection or increased 
inpatient and post-discharge suicides [6]. The pros 
propose that the traumatic and distressful experiences and 

lack of social supports during psychiatric hospitalization 
may predispose those inpatients who are already 
vulnerable to commit suicides.
　 　 S i n c e  t h e  1 9 6 0 s ,  m e n t a l  h e a l t h c a r e  h a s 
gradually transformed from a hospital-based model 
to a community-based model. As a result of this 
deinstitutionalization, some Western countries face 
decreased psychiatric bed availability and a shortened 
length of stay. There have been concerns about whether 
these changes influence patient outcomes, including 
the likelihood of suicide [7-9]. In contrast to the 
downsizing trend of psychiatric beds influenced by the 
deinstitutionalization movement in the Western world, 
psychiatric bed capacity in some Asian countries, 
including Japan, South Korea, and Taiwan (Japan 269 
beds, Korea 88 beds, Taiwan 91 beds per 100,000 
population in 2012), have remained high or steadily 
increased in recent decades [10]. The total psychiatric 
bed capacity in Taiwan increased by 28.2% from 71 beds 
per 100,000 population in 2002 to 91 beds per 100,000 
population in 2013 [11]. The average length of stay 
in psychiatric inpatient units in Taiwan also increased 
from 89.8 (SD, 114.0) to 96.7 (SD 117.4) days (the 
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median increased from 38 to 41 days), a feature similarly 
observed in South Korea [12].
　　Based on differences in the etiological role of 
psychiatric disorders in suicide and health care systems 
between Western and Asian countries, psychiatric 
inpatient treatment may have different implications in 
treating and preventing suicide. In the current study, we 
reported recently published studies examining the trend 
of change in rate and risk of inpatient suicide in Taiwan 
[13], help-seeking behaviors of suicide cases [13, 14], 
and risk factors, especially length of stay [15], associated 
with inpatient and postdischarge suicide in Taiwan. The 
implication of psychiatric hospitalization to suicide 
prevention was addressed.

Lower Prevalence and Low Recognition 
Rate of Mental Illness Among Suicide 
Cases in Taiwan
　　One rev iew and  meta -ana lys i s  examined 
geographical and temporal variations in the prevalence 
of mental disorders in suicide and found that a lower 
prevalence of mental illness among suicide cases in East 
Asia (consisting of China [mainland and Hong Kong], 
Japan, and Taiwan) (69.6% [95% CI = 56.8–80.0]) than 
in Western countries (88.2% [95% CI = 79.7–93.5]) 
and South Asia (90.4% [95% CI = 71.8–97.2]) [16]. 
One study examined healthcare service utilization 
1 year before suicide in Taiwan using the National 
Health Insurance Database echoed the same finding 
[14]. A lower percentage of individuals who died by 
suicide was diagnosed as having psychiatric disorders 
in Taiwan (35.9%) than in Western countries (51.3%), 
especially among those with depressive disorders (10.7% 
vs. 42.1%) [14, 17]. For readers’ discernment, suicide 
rates may be underestimated using the National Health 
Insurance database by more than 30% in Taiwan because 
some suicides are ‘hidden’ amongst deaths certified as 
due to other causes, e.g. undetermined intent, accident 
by pesticide poisoning and accident by suffocation [18]. 
However, one earlier study using psychological autopsy 
method reported 90% of patients who died by suicide 
had a mental disorder [19]. An epidemiological study 
noted a low prevalence of major depressive disorder 
(MDD) (1.2%) and help-seeking behaviors (one-third) 
despite the presence of profound functional impairment 
in individuals with MDD in a nationally representative 
sample in Taiwan [20]. The low utilization of the mental 
health system could contribute to the reduced detection 
of mental disorders [16]. MDD patients are more likely 
to report somatic symptoms [21] and visit medical 
clinics to seek help. In one study, although 99.9% 
of suicide cases who had contact with a psychiatrist 
within a month preceding death were diagnosed as 
having psychiatric disorders, only 19.7% of them who 
exclusively visited nonpsychiatric physicians received 
a psychiatric diagnosis of any type [22], indicating 
the low recognition rate of psychiatric diagnosis by 
nonpsychiatric physicians. Alternatively, the majority of 
patients who commit suicide may not communicate their 
intent to do so during their last appointment to medical 
facilities [23]. From the above observation, suicide 
cases with psychiatric disorders, especially MDD, are 
underrecognized despite they may have sought help 
shortly before they committed suicide. 

Help-Seeking Behaviors of Suicide Patients 
Before Death
　　The percentage of individuals who died by suicide 
but had sought treatment for mental health in the year 
before death ranged from 27% [24] to 32% [25] in 
Western  countries. Among patients who died by suicide, 
18.3% [26] to 25% [27] utilized inpatient mental health 
care services in the year before death, and 3.7% [26] to 
8.5% [5] were inpatients at the time of death in Western 
countries. A corresponding figure of psychiatric service 
contacts in the preceding year before suicide ranged 
from 22.2% to 29.1% [14, 22, 28] in Taiwan that was 
comparable to that in Western countries. Nevertheless, a 
substantially lower percentage of suicide victims received 
psychiatric inpatient treatment in Taiwan in the previous 
year (5.7%) [13] than did those in Western countries. 
And only 0.3% of suicide deaths occurred during an 
inpatient stay [13]. On the basis of the aforementioned 
findings, patients who died by suicide were not only 
underdiagnosed as having psychiatric disorders, but 
also were underutilized inpatient treatment for suicide 
prevention in Taiwan. Our unpublished data revealed 
that the percentage of schizophrenia outnumbered that 
of other common mental disorders that were associated 
with high suicide risk, i.e., schizophrenia 54.4%, mood 
disorders 29.4%, and alcohol or drug use disorder 
2.0%, among inpatients in nationwide health insurance 
data in year 2012, in contrast to the corresponding 
figures 9.9%, 25.6%, and 19.7% in the large study in 
Sweden [29], implying patients with suicide risk other 
than severe mental disorders may be underserved by 
inpatient treatment in Taiwan. In accordance with the 
low recognition of patients with MDD, a stigmatization 
of and a prejudice against psychiatric hospitalization are 
also prevalent in our society, that result in patients who 
were refractory to outpatient treatment undertreatment. It 
has been shown that depressive symptoms in MDD and 
other mood disorders, in general, account for the majority 
of time spent ill despite availability of effective treatment 
[30]. Despite a substantial rate of suicide death patients 
who had visited psychiatric services in Taiwan, more 
efforts need to enhance patients’ treatment adherence and 
compliance to intensive treatments.

Risk Factors of Inpatient and Postdischarge 
Suicide 
　　Many studies have examined the possible factors 
associated with an increased risk of inpatient suicide 
and risk of suicide after discharge, including gender; 
age; diagnosis of affective or personality disorders; a 
history of /recent self-harm/suicide attempts; compulsory 
admission; length of stay; and a history of multiple 
hospitalizations. Among the studies mentioned above, 
some have conflicting or less consistent results. For 
example, various studies have found that age, number 
of prior hospitalizations, and length of stay have an 
opposite effect on inpatient or post-discharge suicides 
[31, 32]. Some studies found that more previous 
psychiatric hospitalizations were associated with a 
higher risk of suicide among inpatients [33] or those 
with a history of psychiatric hospitalization [34, 35], 
while others reported that patients without previous 
psychiatric admissions were 2.6 times more likely to 
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die by suicide post-discharge than those hospitalized 
more than three times in the preceding year [36]. While 
a short stay is consistently associated with increased 
rates of suicide among inpatients and those who have 
ever been hospitalized for a psychiatric diagnosis [34, 
37], one meta-analysis reported that patients with longer 
admissions are at greater risk of inpatient suicide, which 
supports a dose-response relationship [32]. Instead, 
a short stay is generally associated with an increased 
likelihood of suicide post-discharge [36, 38, 39], with 
one exception [40]. However, other studies have reported 
a strong association between a long hospital stay and 
suicide post-discharge [41]. 
　　When studying the association between the length 
of stay and inpatient suicide, the confounding variable of 
the indication may exist; that is, the most unwell patients 
with the most complex needs receive the most intensive 
levels of treatment (i.e., psychiatric hospitalization) 
and, after a suicide has occurred, the hospitalization is 
discontinued [6]. In our recently published study using 
National Health Insurance databank, we demonstrated 
that having a higher number of previous admissions 
increase the risks of inpatient and post-discharge suicide 
[15]. A longer stay consistently decreases both inpatient 
and post-discharge suicides after the adjustment of risk 
factors including age, gender, and psychiatric diagnosis 
[15]. Our study provides additional evidence that suicide 
risk is extremely high in the first week hospitalization 
and hospitalization with adequate length of stay helps to 
reduce the suicide risk. This study suggested that medical 
professionals should make efforts to treat patients with 
high suicide risk by placing inpatient treatment timely 
and determine the optimal length of stay in terms of the 
risk of post-discharge suicide. 

Trend of Change in Rates of Inpatient and 
Postdischarge Suicide in Taiwan
　　Two studies reported decreasing changes in inpatient 
suicide rates over time in Denmark and the United 
Kingdom (UK) [42, 43], while another study reported 
increased standardized mortality ratios for inpatient 
suicide over time in Israel during the same period as the 
two former studies [44]. Conflicting results were found 
and some authors have reported significant decreases in 
postdischarge suicide rates in Denmark and Finland [42, 
45], but increased over time in the UK [43].
　　We extracted data on psychiatric inpatients admitted 
from 2002 through 2013 from the psychiatric inpatient 
registry of the National Health Insurance and merged 
then with information from the Cause of Death data 
by means of unique identified numbers [13]. Calendar 
year was fitted as a continuous variable in multivariate 
Poisson regression models to evaluate these rates over 
time. The analyses were adjusted for sex, age, primary 
psychiatric diagnosis, and number of admissions in 
the preceding year. We found that the overall inpatient 
suicide rate declined among psychiatric inpatients 
admitted from 2002 to 2013 in Taiwan [13]. This fall 
occurred among both genders and across all diagnostic 
groups. The overall rate of suicide in the 3-month 
postdischarge period did not show a significant change 
over the 12-year period, nor did it show a significant 
change in any subgroup. Nevertheless, the adjusted 

postdischarge suicide rate might have increased over 
the period among patients who were discharged with 
affective disorders.
　　In the same study, we found that the inpatient 
suicide rate (81 per 100,000 person-years) in Taiwan 
was at the lower end of those identified in all studies 
(1st quartile 98 per 100,000 person-years) in a meta-
analysis of suicide rates among psychiatric inpatients 
[8] but postdischarge suicide rate was comparable (1108 
per 100,000 person-years) to the pooled estimates of 
postdischarge suicide (1,132 per 100,000 person-years, 
95% CI: 874-1467) in another meta-analysis [46]. Our 
inpatient suicide rate was also much lower than that of 
Denmark (1,067 per 100,000 person-years) and England 
(588 per 100,000 person-years) [42, 43]. Notably, the 
number and proportion of general suicide patients who 
died as psychiatric inpatients was very low (n = 192, 0.4 
%) in our data compared to that of Denmark (6%) [34] 
and the UK (16%) [47]. Despite the great accessibility 
to psychiatric inpatient care and medical application of 
medical expense waivers for catastrophic illnesses (e.g., 
psychosis and severe affective disorders) covered by the 
NHI, one seemingly contradictory reason responsible for 
the low inpatient suicide rate might be related to the low 
hospitalization rate among individuals with completed 
suicide in Taiwan. 
　　In summary, suicide victims in Taiwan have a 
comparable rate of contact for mental health services 
(psychiatrists) but a lower rate of utilizing inpatient 
mental health care services in the year before death 
despite psychiatric bed capacity is comparatively 
adequate in Taiwan. Suicide cases had a lower rate of 
being diagnosed as mental disorder, especially MDD, 
before death. A longer stay consistently decreases both 
inpatient and post-discharge suicides. These findings 
suggest that accurate diagnosis and adequate treatment of 
mental disorders are important for suicide prevention. We 
also underscore the importance of placing patients with 
mental disorders in inpatient treatment with adequate 
length of stay in the role of suicide prevention. 
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Identification of Suicidality by Five-Item Suicide Crisis Scale (SCS-5) in an 
Online General Population Survey in Taiwan

Chia-Yi Wu1,2, Jia-In Lee3, Ming-Been Lee2,4,5*, Megan L. Rogers6 , Chia-Ta Chan2,4 ,
 Chun-Ying Chen2, Jenelle Richards7, Igor Galynker7

Abstract:  Background: Suicide crisis syndrome (SCS) was defined as a pre-suicidal mental condition 
comprising five components of affective disturbances, loss of cognitive control, hyperarousal, social 
withdrawal and entrapment. A revised Suicide Crisis Inventory (SCI-2) for assessing SCS has been 
validated to identify recent week suicidal ideation (SI) in Taiwan. The study aimed to develop and validate 
a shorter form of SCI-2 named five-item suicide crisis scale (SCS-5) to detect SCS and suicidality.Method:  
An anonymous online questionnaire survey was conducted on psychopathology and associated suicide risks 
among community residents. The participants were enrolled online and completed the survey questions 
including demographics, SCI-2, 5-item Brief Symptom Rating Scale (BSRS-5) and Suicide Narrative 
Inventory (SNI) to measure psychological distress as well as suicidality (i.e., SI and attempts). The SCS-5 
contained five items derived from the SCI-2; each item had the highest correlation with the corresponding 
subscale of SCI-2. The factor structure and validity of the SCS-5 were examined using confirmatory factor 
analyses (CFA) and correlations with the SCI-2, BSRS-5, SNI and suicidality. Stepwise multiple regression 
and receiver operating characteristic (ROC) curve were performed to predict suicidal ideation.Results: A 
total of 4846 participants were eligible for analysis. Results of the one-factor CFA for SCS-5 indicated a 
good model fit. The SCS-5 demonstrated excellent internal consistency (Cronbach alpha: .92) and good 
correlations with all items of the BSRS-5, SNI and suicidality measures. Regression analysis revealed that 
all SCS-5 items significantly explained 28.0% of the variance of one-week SI. ROC curve indicated that the 
optimal cut-off (4/5) of the SCS-5 could significantly differentiate the one-week SI. Conclusion: The study 
revealed that the SCS-5 performed satisfactory psychometric properties to identify recent SI among the 
general adult population in Taiwan. Its predictive validity for future suicide behaviors in different clinical 
settings needs further investigation.

Keywords: suicide crisis syndrome, Five-item Suicide Crisis Scale (SCS-5), revised Suicide Crisis 
	      Inventory (SCI-2), Suicide Narrative Inventory (SNI), near-term suicide risk, psychological 
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Introduction

　　Suicide is a worldwide issue and becomes a great 
concern in the post- COVID-19 era [1]. Suicidality 
consists of a continuum ranging from suicidal ideation 
(SI), planning, suicide attempt (SA), to completed 
suicide. In Taiwan, suicide became one of the top-ten 
leading causes of death in 1997. In response, the Taiwan 
government initiated a National Suicide Prevention 
Project to promote national suicide prevention strategies. 
Under the project, a National Suicide Surveillance 
System (NSSS) was launched in 2006 to register and 
offer follow-up care for suicide attempters nationwide. 
The NSSS data indicated that the structured program 
of the NSSS decreased suicides and delayed time to 
death for those who remained susceptible to suicide [2]. 
Moreover, the levels of psychological distress by BSRS-

5 at index episode could significantly predict future non-
fatal suicide attempts and fatal deaths by suicide within 
one year [3]. According to the data of 2021 [4], less 
than 30 % (28.15%) of the suicidal decedents had been 
reported to the system for further care. Therefore, early 
identification of SI before attempt and its associated 
imminent risk factors become more critical to prevent 
SA. 
　　Among the wide range of risk factors, mental 
distress resulting from psychiatric disorders and 
psychosocial stress are the core risks [5-9]. The majority 
of suicide risk assessments pay significant attention to 
long-term factors; however, individuals may conceal or 
deny suicidality in health service settings [10,11]. Thus, 
early identification of pre-suicidal mental state (e.g., 
suicide crisis syndrome, SCS) was proposed as potential 
formal psychiatric diagnosis other than suicide behavior 
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disorder to tentatively be used in the DSM [12]. The SCS 
intends to determine near-term risks for suicide without 
mention of suicidality. The SCS could predict short-
term SA among high-risk sub-groups (e.g., at follow-up 
period after discharge for those hospitalized for SI or SA 
[13-16]. The current SCS comprised five dimensions: 
entrapment, affective disturbance, loss of cognitive 
control, hyperarousal, and social withdrawal [17,18]. 
Accordingly, the Suicide Crisis Inventory was renewed 
(SCI-2) to better reflect the current SCS formulation [19]. 
The SCI-2 was expected to help health professionals 
identify individuals in suicide crises. The previous study 
has validated the Taiwanese version of the SCI-2 for 
detecting suicidality among community residents [20]. 
The present study aimed to develop a shorter form of 
the 61-item SCI-2 as a screener for use in clinical or 
community settings. According to the previous reports on 
psychometric properties of SCI-2, we hypothesized that 
the SCS-5 would fit the one-factor structure as the SCI-2 
with good internal consistency [17, 20, 21, 22,] 
 

Methods

Participants and procedures
　　The study was part of the International Suicide 
Prevention Assessment Research for COVID-19 
(I-SPARC), investigating pre-suicide near-term mental 
states and associated risks under COVID-19 across 13 
countries. The online survey in Taiwan was performed by 
the Taiwanese Society of Suicidology (TSOS) between 
7th April and 4th May, 2021. This cross-sectional study 
used a convenience sample volunteering to participate 
online. Its detailed methods were reported in previous 
articles [22, 23].
     Social media users such as Facebook and LINE 
who were aged over 20 were invited to take part in 
this project. In total, 4846 participants who completed 
the survey questions were included in the analysis for 
this study. The ethical approval was obtained from 
the Institutional Review Board at the corresponding 
author’s affiliated university hospital (202101118W). All 
participants provided informed consent on the first page 
of the survey. 

Measures
　　 All the survey items of the I-SPARC were translated 
into Chinese and established on Qualtrics website. 

The 2nd version of the Suicide Crisis Inventory (SCI-

2)

　　 The Suicide Crisis Inventory version 2 (SCI-2) is 
a 61-item self-rating scale used to measure near-term 
suicide risk (Barzilay et al., 2020) [17]. It comprises five 
subscales: entrapment (10 items), affective disturbance 
(17 items), loss of cognitive control (15 items), 
hyperarousal (13 items), and social withdrawal (6 items). 
Each item was rated by respondents on a five-point scale 
based on how they felt over the last several days when 
they felt the worst: 0, not at all; 1, a little; 2, somewhat; 
3, quite a bit; 4, extremely. The total and subscale scores 

were used to test its internal consistency and convergent 
validity. The reliability and validity of the Chinese 
version of the SCI-2 have been validated in our previous 
report [20]. Internal consistencies of the SCI-2 total 
score and its proposed subscales were all good to high 
in this study: total score (α = .98), entrapment (α = .96), 
affective disturbances (α = .91), loss of cognitive control 
(α =.82), hyperarousal (α =.94), and social withdrawal (α 
= 0.93).

Five-Item Brief Symptom Rating Scale (BSRS-5)

　　 The BSRS-5 is a self-report scale with a satisfactory 
validity to assess mental distress and suicidality in both 
clinical and community settings [24-27]. The BSRS-
5 measures the following five items of psychological 
distress levels: (1) insomnia; (2) anxiety; (3) hostility; 
4) depression; (5) inferiority. Participants were asked to 
rate the level caused by each item during the past week: 
0, not at all; 1, a little bit; 2, moderately; 3, quite a bit; 
4, extremely. An item of SI with the same rating method 
was added to the end of the above scale rated by the 
above 5-point Likert measures (0-4 scores). The score 
of each item and a total score of item 1-5 in the BSRS-
5 were used for analysis, in which total score of the first 
five items ranges from 0-20. The cut-off point was 5/6 to 
assess mental distress above the symptomatic threshold. 
Besides, the level of SI in the past week over 2 points 
was regarded as severe distress. The internal consistency 
of the BSRS-5 in this study was .863, showing high 
reliability of the scale. 

Suicide Narrative Inventory (SNI)

　　 The SNI contains 38 items measuring the following 
eight subscales: (1) thwarted belongingness, (2) 
perceived burdensomeness, (3) fear of humiliation, (4) 
defeat, (5) goal reengagement, (6) goal disengagement, 
(7) entrapment, and (8) perfectionism [28,29]. Each item 
was self-rated on a five-point Likert scale, based on how 
the respondents viewed themselves over the last month, 
ranging from 1 to 5, with 1 being not true at all, and 5 
being extremely true. The 8 subscale scores and a total 
score of the SNI were used for analysis in the study. The 
psychometric properties of the SNI were satisfactory 
in terms of factor structure, internal consistency, and 
convergent validity with SCI-2, BSRS-5, and suicide 
assessment in Taiwan [23].

Development of the SCS-5

　　 The SCS-5 contains five items derived from the 
SCI-2 (see Appendix 1) with the same rating instruction 
and method; each item selected from each subscale of the 
SCI-2 had the highest correlation with the corresponding 
subscale score. If two items meet the criteria for the 
subscale, the associated figures of better factor loadings 
and wording clarity were taken into consideration as 
selection reference. 

Suicidality assessment

　　 The suicidality battery includes past week SI 
(the 6th item of the BSRS) assessment and four yes/no 
questions to assess specific suicide risks, i.e., whether 
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the participant had suicide attempt(s) or serious SI in the 
past month and lifetime, respectively? The self-reported 
responses reflected different levels of suicide risks.

Statistical analysis
　　 The factor structure of the SCS-5 was examined 
using confirmatory factor analysis (CFAs) after good 
performance of the Kaiser-Meyer-Olkin (KMO) for 
sampling adequacy [30] and Bartlett’s test of sphericity 
[31] for suitability. In the one-factor model of the 
SCS-5, the model fit was evaluated by recommended 
guidelines (Hu & Bentler, 1999) [32], including the chi-
square statistic (χ2), comparative fit index (CFI), root 
mean squared error of approximation (RMSEA), and 
standardized root mean residual (SRMR). Specifically, 
good model fit was indicated by a non-significant χ2 
statistic, CFI ≥ .95, RMSEA ≤ .08, and SRMR ≤ .08. 
     Internal consistency of the SCS-5 was assessed using 
Cronbach’s alpha. Convergent validity was examined 
by Pearson’s correlations between the SCS-5 scores 
and other measures such as SCI-2, BSRS-5, SNI, 
and suicidality measures. Further, stepwise multiple 
regression was used to estimate the association of 
individual item of SCS-5 with one-week SI. The ROC 
curve analysis was performed to determine the optimal 
cut-off point of the SCS-5 to identify the recent one-

week SI. The Statistical significance was set at a level 
of p = .05. Missing data were handled using listwise 
deletion, leaving the total sample size of this study. The 
SAS 9.4 software package (SPSS, Chicago, IL) was used 
for analyses in this study. 
 

Results

Demographics and correlation of the SCS-5 
with the SCI-2
　　 The demographics and basic data were presented 
in our previous papers [22, 23]. In short, of the 4,846 
participants, the females predominated the sample 
(82.6%) with a mean age of 37.5 ± 10.8, over half 
were married (54.8%), and two-thirds were graduates. 
The results revealed that among the total participants, 
each item of SCS-5 presented with a significantly high 
correlation with the total score of and each corresponding 
subscale of the SCI-2. In addition, each SCS-5 item 
had a high factor loading with one-factor model or 
corresponding construct of five-factor model of the SCI-
2 (Table 1).

Table 1. The correlations between individual items of Five-item Suicide Crisis Scale (SCS-5).
	 and subscales of original Suicide Crisis Inventory (SCI-2). 

Note: ** p <.01. 

 
SCS-5 items Total

SCI-2
SCI-2 one-factor 
model loadings

SCI-2 five-factor 
model loadings

SCI-2 corresponding 
subscale

S1. Loss of cognitive control 
      (power less to stop upset
       ting thoughts) .87** .95 .96 .86**

S2. Affective distur bances  
      (unbearable emotional pain) 

.85** .93 .94 .86**

S3. Entrapment 
      (no escape)

.86** .93 .95 .88**

S4. Hyperarousal 
      (emo tional turmoil) 

.85** .90 .94 .85**

S5. Social withdrawal
      (isolated from others)

.78** .85 .96 .88**
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Factor structure of the SCS-5
　　 Both the KMO statistics (.90) and Bartlett’s test 
of sphericity (χ2[1830] = 18924.85, p < .001) indicated 
that there were sufficient significant correlations in the 
data for its use in factor analysis. Results of the one-
factor CFA of SCS-5 had good model fit (χ2[5]=28.497, 
p<.001, CFI=.99, TLI=.99, RMSEA=.08, SRMR = 
.01). Standardized factor loadings of SCS-5 items 
were distributed as follows: loss of cognitive control 
(.90), affective disturbances (.88), entrapment (.88), 
hyperarousal (.84) and social withdrawal (.73). All items 
loaded significantly onto the one-factor and explained 
77.24% of the variance of SCS-5.

Reliability and validity of the SCS-5
　　  As shown in Table 2, all individual SCS-5 items 
had high correlations with SCS-5 total (r = .78-.86) as 
well as good inter-item correlations (r=.63-.81). The 
internal consistency of the SCS-5 was excellent (α=.92). 
Concerning the convergent validity (Table 3), the SCS-
5 had strong positive correlations with SCI-2 (r=.96), 
BSRS-5 (r=.64), SNI (r=.64) and one-week SI (r=.51); 
moderate correlations (r=.24-.39) with other suicide-

related variables (i.e., SI in past month, SI in lifetime, 
and SA in lifetime). All correlations reached a significant 
level. Concerning associations between the individual 
items of SCS-5 and suicidality (Table 4), all individual 
items had significant associations with various indices and 
timeframes of suicidality. A strong correlation was noted 
for past-week SI, followed by moderate correlations for SI 
in past month and lifetime. For instance, regarding one-
week SI, affective disturbance (r = .51) had the highest 
coefficient, followed by entrapment (r = .45), hyperarousal 
(r = .45), loss of cognitive control (r = .44) and social 
withdrawal (r = .40). Furthermore, these five imminent 
pre-suicide mental conditions had moderate to high 
associations with all five BSRS-5 items (Table 5), with the 
highest coefficient for depression (r=,50 -.55). Concerning 
the association with SNI, it was evident that all items 
had good correlations (r=.54-.58) with social defeat and 
entrapment as well as moderate correlations with the other 
SNI subscales (Table 6). The findings indicated that there 
were close links among the pre-suicidal mental states in 
several days (SCS-5), psychological distress in recent 
week and suicide narratives in past month. It implied that 
the SCS-5 had a good convergent validity with the BSRS-
5, SCI-2, SNI and suicidality of various durations.

Table 2. The inter-item correlations of the Five-item Suicide Crisis Scale.

Note: 1. ** p <.01; Cronbach alpha of SCS-5: .92.
          2. S1: Loss of cognitive control; S2: Affective disturbances; S3: Entrapment;
              S4: Hyperarousal; S5: Social withdrawal.

　 S1         S2 S3 S4 S5
S1  1 　 　 　 　

S2 .81**  1 　 　 　

S3 .80** .78**  1 　 　 

S4 .75** .72** .73**  1 　

S5 .63** .63** .65** .64**  1

SCS-5 total .86** .86** .86** .85** .78**

SCS-5 SCI-2 BSRS-5 SNI

SCI-2 .96** 1
BSRS-5 .64** .69** 1

SNI .64** .66** .58** 1

One-week SI .51** .55** .52** .44**

Past month SI .39** .40** .30** .32**

Past month SA .25** .27** .19** .19**

Lifetime SI .31** .33** .29** .30**

Lifetime SA .24** .27** .22** .26**

Table 3. Correlations between Five-item Suicide Crisis Scale and ther scales.

Note: ** p < .01; SI=suicidal ideation; SA: suicide attempt.
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Table 4.  Correlations between Five-item Suicide Crisis Scale total/item scores and suicidality.

Note: ** p < .01; SI=suicidal ideation; SA= suicide attempt.

One-week SI Past month SI Past month
SA

Lifetime SI Lifetime SA

Loss of cognitive control .44** .33** .21** .27** .21**

Affective disturbance .51** .37** .26** .25** .22**

Entrapment .45** .35** .23** .27** .22**

Hyperarousal .45** .35** .23** .28** .21**

Social withdrawal .40** .30** .18** .28** .21**

Insomnia Anxiety Hostility Depression Inferiority

S1 .366** .473** .461** .543** .466**

S2 .358** .456** .463** .550** .453**

S3 .349** .464** .462** .531** .466**

S4 .379** .480** .495** .545** .438**

S5 .323** .412** .451** .496** .447**

　

Thwarted be-
longing-ness

Perceived bur-
denso-meness

Fear of humil-
iati-on Defeat Goal reen-

gage-ment Entrapm-ent Perfectio-nism

S1 .48** .48** .35** .57** -.04* .56** .24**

S2 .48** .51** .30** .57** -.08** .54** .20**

S3 .50** .49** .35** .58** -.03 .58** .23**

S4 .48* .46** .35** .55** -.01 .54** .24**

S5 .52** .49** .38** .56** -.01 .56** .22**

Table 5. Pearson's correlations of item scores between Five-item Suicide Crisis Scale and 5-item Brief Symptom Rating 
              Scale (BSRS-5). 

Note: ** p < .01; S1: Loss of cognitive control; S2: Affective disturbances; S3: Entrapment; S4: Hyperarousal; 
          S5: Social withdrawal.

Table 6. The correlations of subscale scores between Five-item Suicide Crisis Scale and Suicide Narrative Inventory (SNI).  

Note: *p<0.5; **p<0.01; S1: Loss of cognitive control; S2: Affective disturbances; S3: Entrapment; S4: Hyperarousal; 
          S5: Social withdrawal.
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　　  As mentioned above, the SCS-5 had high inter-
item correlations; further stepwise multiple regression 
was performed on 1-week SI by SCS-5 items. The results 
(Table 7) indicated that affective disturbance had the 
highest coefficient (.34) and together with the remaining 
items explained 28.0% of the variance of one-week SI. 
Moreover, combination of BSRS-5 and SCS-5 could 
explain 32% of variance of one-week SI. Considering 
the SCS-5 as a screener for one-week SI, a score of 4/5 

was determined as the optimal cut-off by ROC curve. 
As displayed in Figure 1, using this cutoff, the rate of 
accurate classification for past-week SI was 85.39% (with 
sensitivity=0.74, specificity=0.80, negative predictive 
value [NPV] =.90, and positive predictive value [PPV] 
= .55). The area under curve (AUC) was .84 (95% 
confidence interval, .82-.83). The NPV of .90 implied 
that when the respondent scored less than 5, there was a 
90% probability that he or she would not have SI. 

Table 7.  Multivariate regression analysis on suicidal ideation by SCS-5 items.

Note: SCS-5: Five-item Suicide Crisis Scale.

Variables B Std. error p-value Standardized 
coefficients

R2

Model 1 Affective disturbances .211 .015 <.001 .336 .257

Hyperarousal .081 .011 <.001 .146 .274

Social withdrawal .043 .009 <.001 .083 .278

Entrapment .040 .013
<.05

.069 .279

Loss of cognitive control -.028 .014 .05 -.048 .280

Model 2

BSRS-5 .048 .002 <.001 .322 .269

SCS-5 .040 .002 <.001 .306 .32

Figure 1. The sensitivity and specificity of SCS-5 to determine the one-week suicidal ideation by ROC curve with the 
	   area under curve (AUC=.84, optimal cutoff=5.0, sensitivity=.74, and specificity=.80).
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Discussion

　　  The present study aimed to test the validity of 
the SCS-5 used in the Taiwanese adult population. 
Consistent with our hypotheses, we found that the SCS-
5 had a one-factor model with a good fit to determine 
recent SI. Similar to the parent SCI-2 measure, the SCS-
5 performed satisfactorily in terms of its psychometric 
properties, with excellent internal consistency as well as 
significant convergent validity with the related constructs 
(i.e., BSRS-5, SNI, lifetime SA, and SI in 1-week/1-
month and lifetime) in the study. The finding supported 
that the SCS was a syndrome entity with five cardinal 
components [20, 33] and could be triaged based on the 
distress levels by SCS-5 scoring (0-20). It also provided 
an important basis to use SCS-5 as a suicide risk screener 
in Taiwan. In consistence with our previous findings 
on the validity of the SCI-2, the SCS-5 demonstrated 
that pre-suicidal mental conditions were significantly 
associated with various near-term psychological distress 
(one-month SNI and one-week BSRS-5) and a battery of 
suicidality in different time frame. 
　　  The study indicated that all the individual item 
symptoms were highly inter-correlated. It was evident 
that loss of cognitive control (powerless to stop upsetting 
thoughts), entrapment (no escape), and affective 
disturbance (emotional pain) had the highest correlation 
with other items and total SCS-5 scale (Table 2) as well 
as highest factor loadings to one-factor of SCS-5. It 
implied that these three symptom items played a central 
role in SCS for the community population. This finding 
was similar to the report by Bloch-Elkouby et al (2020) 
[34]; they used network analysis on the symptom scores 
of the SCS in 500 outpatients and 223 inpatients and 
found that the above-mentioned entrapment, ruminative 
flooding (powerless to stop upsetting thoughts) and 
emotional pain were major criteria of the SCS [34].
　　  Regarding the relationship between individual 
SCS-5 item and one-week SI, the regression analysis 
(Table 7) revealed that all five items of the SCS-5 were 
significantly correlated with one-week SI; affective 
disturbance (unbearable emotional pain) (r = .336) 
and hyperarousal (emotional turmoil) (r =.146) were 
the top two predictors. It implicated that emotional 
pain and emotional turmoil were the core of the SCS 
contributing to SI in the study. Emotional pain is an 
unpleasant suffering of a psychological origin. It was 
described by Edwin S. Shneidman as "how much 
you hurt as a human being and was considered one 
of the common characteristics of suicide [35]. Other 
descriptions of emotional pain included "subjective 
experiences of negative changes in the self and in its 
functions accompanied by negative feelings" and "a 
lasting, unsustainable, and unpleasant feeling resulting 
from negative appraisal of an inability or deficiency 
of the self". The emotional pain was also considered 
as the basic component of the “Three Step Theory of 
Suicide” [36]. In the present study, the emotional pain 
(item S2 in Table 5) had significant correlations with all 
BSRS-5 items (e.g., highest coefficient with depression). 
Emotional turmoil indicates another type of negative 
feelings such as confusion, panic and agitation. People 
experiencing emotional turmoil may have difficulty 

making decisions, sleep disturbances and constant 
anxiety. In the study, emotional turmoil in hyperarousal 
(item S4 in Table 5) presented the highest correlation 
with depression (.55), followed by hostility (.50), anxiety 
(.48) and insomnia (.38). Thus, it covered an anxiety 
spectrum. These two factors worked together with the 
remaining three item distress leading to SI. Similar to 
the findings reported by Lee et al (2010, recent mental 
distress measured by BSRS-5 in the general population 
in Taiwan was significantly associated with the recent 
SI [37]. In the study, the SCS-5 also demonstrated its 
high correlation with BSRS-5 (r=.64) and they presented 
a similar correlation coefficient (above .50) with one-
week SI. Further, BSRS-5 and SCS-5 could synergize 
to increase the predictability to one-week SI (Table 7). 
In the study, we used one-week SI (not severe like SA) 
as an outcome variable such that entrapment, loss of 
cognitive control and social withdrawal did not become 
the prominent factors. That means the independent items 
might interact and play different weights and role to 
cause suicidality such as suicidal behaviors.  
　　  According to the Narrative-Crisis Model (NCM), 
the suicidal crisis resulted from the interactions of trait 
vulnerability, suicidal narrative, and the negative mental 
state of SCS [12, 20, 21]. Previous studies have indicated 
that cognitive suicidal narratives had significantly 
posit ive associat ion with the imminent r isk of 
suicidality [12, 14, 23]. The present study confirmed this 
association; all individual SCS-5 items had a significant 
correlation with past-month SNI (total and all subscales), 
in particular, high coefficients (.56-.68) for social defeat 
and entrapment. 
　　  In busy clinical settings treating patients with 
severe physical conditions or in a large community 
survey, the SCS-5 might represent an effective and 
convenient alternative to existing suicide risk assessment 
methods. Other than the total scale score, the scoring 
of each SCS-5 item could quickly and easily provide 
information about specific components of pre-suicide 
mental distress. Therefore, the use of SCS-5 total score 
as a continuous measure may not only help health 
professionals triage suicidal severity to determine 
those in need of crisis interventions, but also provide 
key insights into the underlying nature and extent of a 
suicidal crisis based on the profile of individual item 
score. 
　　  Furthermore, regarding the indication of combined 
use of various assessment for suicide risk, Rogers 
et al (2022) have reported that the SCS assessment 
alongside SI was incrementally informative in detecting 
individuals at risk of future suicide behavior [15]. 
Therefore, combination of brief scales such as BSRS-5, 
SCS-5 and SI might increase the probability to identify 
the individuals at risk. In Taiwan, Wu et al (2020) [3] 
conducted a cohort study on suicide attempters across 
ten years and found that the incidence of further fatal re-
attempts within one year could be significantly predicted 
by general psychological distress and individual 
symptom distress levels measured by BSRS-5 at the 
index attempt (i.e., SI, adjusted hazard ratio, aHR=.24; 
depression, aHR=2.77; inferiority, 2.51; anxiety, 2.45; 
hostility, 2.23; and insomnia, 2.13). Specifically, single 
item of SI presented a higher aHR than BSRS-5 total 
(aHR=1.75). So, it is worth tesingt if adding the SCS-
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5 into our current use of BSRS-5 with item of SI in the 
nationwide aftercare program for suicide attempters can 
increase the predictability for future suicide and achieve 
a better outcome of prevention strategy.

Limitations
　　  The study results, derived from the online 
survey on those who have easy website access and 
higher motivations to join online surveys, could lead 
to information bias regarding the reliability of the data. 
Besides, the generalizability should be cautious in terms 
of the sociodemographic characteristics with mostly 
female and well-educated participants. Future studies 
should be conducted among diverse populations (e.g., 
clinical or high-risk groups) to ensure the generalizability 
of the SCI-5 used in different contexts. The study was 
cross-sectional in nature and hence, no conclusion can 
be drawn about the predictive validity of the SCI-5 for 
subsequent attempts; however, the findings provide 
an important basis for subsequent examination of the 
predictive validity of the tool. Future studies of the 
SCI-5 are also suggested to recruit wider demographic 
populat ions of  males  and average educat ional 
backgrounds.

Conclusions

　　  The SCS-5 was highly correlated with SCI-2, 
BSRS-5, SNI and a battery of suicidality and could be 
used as a measure for suicide crisis syndrome. Despite 
the limitations, the study indicated that the SCS-5 
performed good psychometric properties as SCI-2 with a 
good model fit. Our findings provide a basis for the use of 
SCS-5 as a screening tool for suicide risk assessment in 
Taiwan. Although the SCS-5 in the study could identify 
significantly the recent one-week SI for community 
residents, future studies are needed to test its predictive 
validity in predicting near-term suicidal behavior among 
the high-risk sub-groups or those of males and average 
educational backgrounds. This is crucial to help improve 
future risk assessment and crisis management strategies. 
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                   Appendix 1. Five-item Suicide Crisis Scale (SCS-5)

Appendix 2. 自殺危機量表 (Taiwanese Version of SCS-5)

Over the last several days when you were feeling your worst:
1.Did you feel powerless to stop thoughts that were upsetting you? [Loss of cognitive control] 
   0=Not at all　1=A little　2=Somewhat　3=Quite a bit　4= Extremely 

2.Did you feel that your emotional pain was unbearable? [Affective disturbance]
   0=Not at all　1=A little　2=Somewhat　3=Quite a bit　4= Extremely 

3.Did you feel there is no escape? [Entrapment] 
   0=Not at all　1=A little　2=Somewhat　3=Quite a bit　4= Extremely 

4.Did you feel a lot of emotional turmoil in your gut? [Hyperarousal] 
   0=Not at all　1=A little　2=Somewhat　3=Quite a bit　4= Extremely 

5.Did you feel isolated from others? [Social Withdrawal]
   0=Not at all　1=A little　2=Somewhat　3=Quite a bit　4= Extremely 

在過去的幾天內，在您感覺最糟糕的時候，您是否有下列感受？
請針對下列每題的嚴重度，勾選最能代表您感覺的答案 :

1. 感到無法停止困擾的想法？　          
    □ 0 完全沒有、□ 1 輕微、□ 2 普通、□ 3 嚴重、□ 4 非常嚴重

2. 感到自己的情緒 ( 心情 ) 痛苦已經無法承擔？
    □ 0 完全沒有、□ 1 輕微、□ 2 普通、□ 3 嚴重、□ 4 非常嚴重

3. 感到無法逃離困境 ( 走投無路 ) ？
    □ 0 完全沒有、□ 1 輕微、□ 2 普通、□ 3 嚴重、□ 4 非常嚴重

4. 感到自己情緒 ( 心情 ) 很煩亂？　
    □ 0 完全沒有、□ 1 輕微、□ 2 普通、□ 3 嚴重、□ 4 非常嚴重

5. 感到與他人脫離孤立？ 
    □ 0 完全沒有、□ 1 輕微、□ 2 普通、□ 3 嚴重、□ 4 非常嚴重
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Abstract:  Purpose: Suicide is the second leading cause of death among adolescents in many countries 
including Taiwan. Youth mental health issue including suicide and homicide has become a focus of 
attention worldwide. The present study investigated the prevalence of suicidal ideation (SI) and thoughts of 
hurting others (THO) and their associations with the psychopathology among University students.Method:  
The cross-sectional survey was conducted on the first-year students of a National university in northern 
Taiwan. The questionnaire comprised basic information on gender, the 5-item Brief Symptom Rating Scale 
(BSRS-5), and questions about the personal experience of SI and THO over the previous week. All 4066 
students (female : male = 2314:1752) finishing the registration for administration were invited to participate 
in the survey. In total, 3961 students (56.5% males) completed the questionnaire. The ROC curve analysis 
was used to determine the validity of the BSRS-5 to identify the recent one-week SI and THO. Moreover, 
regression analysis was performed to examine the associations between BSRS-5 subscales and one-week 
SI and THO, respectively. Moreover, the path analysis with the structural equation model was conducted to 
examine the associations of the psychological distress and with one-week SI and THO.Results: The results 
indicated that SI and THO were significantly inter-correlated (r=0.574) and the prevalence of SI, THO 
and psychiatric morbidity was 5.9%, 5.8% and 19.8%, respectively. and Logistic regression revealed the 
significant predictors for SI and THO included psychiatric morbidity (OR=22.7, 11.8), hostility (OR=21.2, 
14.5), inferiority (OR=15.0, 8.3), depression (OR=27.8, 11.5), anxiety (OR=23.9, 7.4), and insomnia 
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5 explained 22.2% and 14.5% of the variances of SI and THO, respectively. Using 4/5 of the BSRS-5 
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Introduction

　　Suicide is a crucial issue in mental health and 
public health across all ages worldwide and has drawn 
global attention in recent decades [1]. Although a higher 
prevalence rate of suicide was reported in the elderly 
than in youth, suicide in youth was the second leading 
cause of death in many countries, including Taiwan 
[2, 3], which implies the influential role of suicide in 
youth death. The previous study has shown complex 
and subsequent processes of suicide, which involve the 
initiation of ideation, planning, and attempting behaviors 
[4]. However, most suicidal death happened at the 
individual‘s first suicidal attempt and the initiation of 
ideation accounted for the majority of suicidal behaviors 
[5-7]. Besides, less than 30% of subjects were willing 

to seek medical care after suicidal behavior [8]. For the 
purpose of suicidal prevention, it is highly important to 
early identify risk factors for suicidal ideation (SI) in 
order to intervene prior to an attempt and death. Suicidal 
ideation is highly prevalent in the community (10%-14% 
across lifetime, 2.3%-14.6% within 12 months of the 
survey) and has a close link to completed suicide [9].
　　Risk factors of suicidality were heterogeneous 
and had different impacts on each stage of suicide. For 
instance, the environmental influences, such as life stress 
and social-economical status, were more profound in the 
early stage of the suicidal process (i.e., death ideation), 
but mental disorders were more influential in the later 
stage of the suicidal process (i.e., deliberate self-harm) 
[5]. In all kinds of psychiatric disorders, mood disorder 
was a persistent risk factor for all stages of suicidal 
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behavior in different countries, although variability 
was found in the prevalence of suicidal behaviors [10]. 
Furthermore, rather than mood psychiatric disdisorder, 
psychological distress still played an important role in 
suicidal ideation, suicidal plan, and suicidal attempt 
[11]. Considering the significant impact of psychological 
distress on suicidal behaviors, earlier exploration of 
psychological distress and suicidal ideations was urgent.
　　SI and psychological distress were both common 
in youth and showed a strong inter-correlation in 
many nations [12]. Therefore, a rating scale for suicide 
screening to measure the psychopathology associated 
with psychiatric morbidity or psychological distress 
is needed [13, 14]. The BSRS-5 has proven to be a 
satisfactory instrument to screen psychological distress, 
psychiatric morbidity, and SI in the community, medical 
settings, or military setting [14-16].
　　Homicide, on the other hand, is another serious 
health problem in youths, but it  has often been 
overlooked [17, 18]. Similar to suicidal behaviors, 
homicidal behaviors consisted of consequent stages from 
ideation to attempt [19]. Previous studies showed the 
correlation between suicide and homicide both in the 
community and clinical setting [20, 21]. Similar to the 
results of suicidology studies, substance use disorders 
and some psychiatric disorders were strong risk factors 
for homicide in structuralized diagnostic interviews, 
but screening of psychological distress or psychiatric 
morbidity using the brief screening tool for the general 
population was less discussed [22]. For better mental 
health promotion in the general population, exploration 
of the interactions among suicide, homicide, and 
psychiatric morbidity in the youth was necessary.
　　The present study was conducted among university 
students and aimed to: 1) estimate the prevalence of SI, 
THO, and psychiatric morbidity and understand their 
interactions; and 2) test the validity of the BSRS-5 used 
to detect SI and THO.

Methods

Participants
　　This cross-sectional questionnaire survey was 
conducted on the first-year students of a National 
university in Taiwan. The survey questions comprised 
basic information on gender and disciplines of schools, 
BSRS-5, and questions about personal experience with SI 
and THO over the past week. All 4066 students (female: 
male= 2314: 1752) who finished the registration for 
administration were invited to participate in the survey 
with informed consent and reassurance of confidentiality. 
In total, 3961 students, 2236 males (56.5%) and 1725 
females (43.5%), completing the questionnaire were 
recruited for the study. 

Measure of psychopathology and thoughts of 
suicide and hurting-others  
　　The psychological distress was measured using the 
BSRS-5, which is a self-rating scale for the identification 
of psychiatric morbidity [13]. The full scale contains the 
following five items of psychopathology: 1) anxiety, 2) 
depression; 3) hostility; 4) inferiority; and 5) insomnia. 

Two additional questions about suicidal ideation (SI) 
and the thought of hurting others (THO) were added 
to the questionnaire. The subjects were asked to rate 
the degree of distress item by item for the above seven 
questions during the past week, including the current 
day as follows: 0, not at all; 1, a little bit; 2, moderately; 
3, quite a bit; 4, extremely; a total score of the BSRS-5 
was calculated for each subject. In the study, presence of 
psychiatric morbidity was defined as BSRS-5 score ≧ 6. 
　　The BSRS-5 has been reported to have satisfactory 
psychometric properties to identify psychiatric morbidity 
in both medical settings practice and the community 
and to predict further suicidal attempts and re-attempt 
death [9, 13-16]. It has been widely used in various 
settings in Taiwan as a screening tool (nick-named 
Mood Thermometer) by gatekeepers participating in 
Suicide and Depression Prevention Programs for the 
identification of psychiatric morbidity and SI [23, 24]. 

Statistical analysis
　　In addition to descriptive statistics of demographic 
variables, the following tests were used for data analysis: 
Chi-square test with the estimation of odds ratios in 95% 
confidence interval to examine the association of SI or 
THO with psychiatric morbidity, psychological distress, 
and demographic characteristics; t-test to compare the 
means of BSRS-5 related scores in the subjects with or 
without SI or THO; Cronbach’s alpha to estimate the 
internal consistency of the BSRS-5; Pearson’s correlation 
to test the association between each variable such as SI, 
THO, demographics, and the individual items of BSRS-
5. Furthermore, stepwise multiple regression analysis 
was performed to examine which of the five symptom 
domains and demographic variables had discriminative 
validity for SI or THO. Moreover, the path analysis with 
the structural equation model (SEM) was performed to 
examine the predictive validity of the BSRS-5 for one-
week SI and THO to test the model’s goodness-of-fit. 
Additionally, the ROC analysis was used to determine 
the optimal cut-off point of the BSRS-5 to predict SI 
and THO, respectively. Statistical significance was set 
at a level of p < 0.05. The SAS version 9.4 software 
package (SPSS, Chicago, IL and IBM SPSS) and Amos 
25.0 software (IBM Corp., Armonk, NY) were used for 
analysis in the study.

Results

Rates of suicidal ideation and thoughts of 
hurting others in different groups
　　As shown in Table 1, among the 3961 community 
participants, the prevalence of SI over the past week 
was 5.9%; 6.0% for males, and 5.7% for females. In 
the present study, we selected one-week SI and one-
week THO as the dependent variables for the following 
association analysis of suicide risks.
　　As shown in Table 1, the prevalence of THO 
was 5.78%. In these community samples, the gender 
difference was noted in the prevalence of THO over the 
past week (OR = 0.462), where the prevalence of THO 
was 7.5% in the male population and 3.6% in the female 
population. 
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Psychopathological factors associated with 
suicide ideation or thought of hurting others
　　In the present study, the prevalence of psychiatric 
morbidity defined by the BSRS-5 score in all subjects 
was 8.8% when choosing 5/6 of the BSRS-5 score as 
the cutoff point, which was widely adopted in previous 
studies [13]. As Table 1 shows, the BSRS-5 differentiated 
cases had a significantly higher rate (24.2%, OR=22.685) 
of having SI in the last week when compared with 
those below the cut-off value (1.4%). With regard to the 
association of SI with psychopathology, the subjects with 
any positive symptom on the BSRS-5 were significantly 
more likely to have SI; the odds ratios for each symptom 
to predict SI within the last week were depression, 27.75; 
inferiority, 15.04; hostility, 21.191; anxiety, 23.898 and 
insomnia, 11.28 (Table 1).
　　On the other side, the total score of BSRS-5 also 
differentiated the risk of THO under the cut-off value (OR 
= 11.77), and even the existence of each item in BSRS-
5 showed a higher risk to have THO; the odds ratios 
for each symptom to predict THO in the last week were 
hostility, 14.489; depression, 11.478; inferiority, 8.301; 
anxiety, 7.437; insomnia, 7.131 (Table 1).

Inter-item correlations between each 
psychological psychopathology in BSRS-5
　　As shown in Table 2, the values of all inter-item 
correlations in BSRS-5 (Pearson’s correlation) showed 
acceptable ranges from 0.361 to 0.684, which is within 
the ideal range between 0.30 and 0.75. The top two 
highest inter-item correlation coefficients were 0.684 for 
depression and hostility, and 0.648 for depression and 
anxiety. In particularly, SI and THO had a significantly 
high inter-correlation (r=.574).

The prevalence of suicide ideation only, 
thought of hurting others only, and suicide 
ideation + thought of hurting others by 
gender
　　The prevalence rates of SI only, THO only, and 
SI+THO stratified with sex were listed in Table 3. The 
group of combined SI+ THO showed a significantly 
higher proportion in both sexes (male = 4.0%, female 
= 2.5%) compared to the SI-only group or THO-only 
group. Regarding the general psychological distress 

Variables Subject number Presence of suicidal ideation
(n=234; 5.9%)

Presence of thought of hurting others
(n=229; 5.78%)

n (%) n (%) Odds ratios (95% CI) n (%) Odds ratios (95% CI)
Gender
　 Male 2236 (56.5) 135 (6.0) 1 167 (7.5) 1
　 Female 1725 (43.5) 99 (5.7) 0.063 62 (3.6) 0.462 (0.34-0.62)**
BSRS-5
    Total score
　　    ＜ 6 3175 (80.2) 44 (1.4) 1 68 (2.1) 1
　　    ≧ 6 786 (19.8) 190 (24.2) 22.685 (16.16-31.85)** 161 (20.4) 11.77 (8.75-15.83)**

Anxiety 
　       No 1716 (43.3) 8 (0.7) 1 23 (1.3) 1
　       Yes 2245 (56.7) 226 (10.7) 23.898 (11.77-48.51)** 206 (9.2) 7.437 (4.81-11.50)**

Hostility
　       No 2081 (52.5) 13 (0.6) 1 18 (0.9) 1
　       Yes 1880 (47.5) 221 (11.8) 21.191 (12.07-37.21)** 211 (11.2) 14.489 (8.92-23.55)**

Depression 
　       No 2324 (58.7) 13 (0.6) 1 28 (1.2) 1 
　       Yes 1637 (41.3) 221 (13.5) 27.75 (15.79-48.73)** 201 (12.3) 11.478 (7.69-17.14)**

Inferiority
　       No 1907 (48.1) 15 (0.8) 1 25 (1.3) 1
　       Yes 2054 (51.9) 219 (10.7) 15.054 (8.89-25.50)** 204 (9.9) 8.301 (5.453-12.637)**

Insomnia
　       No 2717 (68.6) 43 (1.9) 1 59 (2.2) 1
　       Yes 1244 (31.4) 191 (15.4) 11.28(8.04-15.82)** 170 (13.7) 7.131 (5.26-9.67)**
Note: ** p<0.01.

Table 1. The prevalence of suicide ideation, thought of hurting others, and psychopathology.
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(Table 3), the participants with co-existence of SI and 
THO presented the highest level of psychological 
distress, followed by the SI group and the only THO 
group. Besides, the males presented a significantly higher 
proportion in the THO group or combined THO than the 
females.

Association between psychological distress, 
suicide ideation and thought of hurting 
others
　　When all the significant predictive variables (in 
Table 1), including individual items of BSRS-5 and 
demographic variables, were entered for stepwise 
multiple regression analysis for SI or THO, the selected 
items showed high similarity on different outcomes and 
re-confirmed in the logistic regression model (Table 
4 and Table 5). In the stepwise regression analysis for 
SI, four items of the BSRS-5, depression, insomnia, 
hostility, and inferiority, were significantly selected 
to explain 22.2% of the variance of SI. The item of 
depression explained the highest variance (R2=0.189) of 
SI, followed by insomnia (Table 4). On the other side, 
similar to the regression model of SI, all five items of the 
BSRS-5 were selected to explain 14.5% of the variance 
of THO (Table 4). Similarly, depression and insomnia 
were top two variable with high beta coefficients.
　　In the logistic regression model of SI, every item of 
BSRS-5 had elevated values of odd ratios (2.98-5.01) for 
SI (Table 5); depression presented the highest odd ratio 
for SI (OR = 5.01), followed by insomnia (OR=4.15). In 
addition, the stepwise logistic regression on THO, four 
items of BSRS-5 (i.e., hostility, depression, inferiority, 
and insomnia) had elevated odd ratios for THO. 
Interestingly, the sex factor was selected in the THO 
model, and the females had a lower odd ratio (OR = 0.34).

The validity of BSRS-5 for identification 
of suicide ideation and thought of hurting 
others
　　Considering the BSRS-5 as a screening instrument 
for SI and THO in the University population, the ROC 
analysis revealed that a score of 4/5 was optimal cut-off 
point of BSRS-5 to determine SI (accurate classification 
rate = 84%, sensitivity=0.81, specificity=0.84, negative 
predictive value =0.99, and positive predictive value 
=0.24, the area under curve (AUC)= 0.91) (Table 6). 
Using the same cutoff point (4/5), the rate of accurate 
classification for THO was 0.83 (with sensitivity=0.70, 
specificity=0.83, negative predictive value =0.98, 
positive predictive value =0.21 and AUC= 0.86) (Table 
6). 
　　In order to estimate the validation from the above 
conceptual constructs, path analysis with structural 
equation model on SI and THO by BSRS-5 items were 
examined (Figure 1). The model fit statistics presented 
a satisfactory goodness-of-fit; the detailed indices were 
shown in figure 1, which implied approximation of 
the model to the real structure. Respectively, shown 
in Figure 1, the standardized regression coefficients 
between psychological distress and dependent variables 
were displayed. Depression (β = 0.27), insomnia (β = 
0.15), hostility (β = 0.10), and inferiority (β = 0.05) 
were significant predictors of SI. Depression (β = 0.18), 
insomnia (β = 0.16), hostility (β = 0.14) and inferiority (β 
= -0.08) were predictive of THO. In addition to the direct 
correlation, the coefficients between each psychological 
distress were also listed in Figure 1.were significant 
predictors of SI. Depression (β = 0.18), insomnia (β = 
0.16), hostility (β = 0.14) and inferiority (β = -0.08) were 
predictive of THO. In addition to the direct correlation, 
the coefficients between each psychological distress were 
also listed in Figure 1.

Anxiety Hostility Depression Inferiority Insomnia SI hurting sex BSRS-5

Anxiety 1 .637** .648** .583** .426** .336** .233** .072** .834**

Hostility .637** 1 .684** .530** .433** .378** .313** .053** .826**

Depression .648** .684** 1 .583** .437** .435** .329** 0.028 .843**

Inferiority .583** .530** .583** 1 .361** .317** .254** .056** .786**

Insomnia .426** .433** .437** .361** 1 .334** .287** -0.027 .666**

SI .336** .378** .435** .317** .334** 1 .574** 0.001 .453**

THO .233** .313** .329** .254** .287** .574** 1 -.070** .356**

Sex .072** .053** 0.028 .056** -0.027 0.001 -.070** 1 .047**

BSRS-50 .834** .826** .843** .786** .666** .453** .356** .047** 1

Note: *p<.05, ** p<.01.

Table 2. Inter-item correlations among individual items of BSRS-5, suicidal ideation (SI) and thought of hurting others (THO).
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Dependent  
variable  Variable В sig. R2

SI
1. Depression  0.126 .000 0.189
2. Insomnia 0.071 .000 0.215
3. Hostility   0.045 .000 0.221
4. Inferiority 0.021 .004 0.222

THO
1. Depression  0.076 .000 0.108
2. Insomnia 0.067 .000 0.133
3. Hostility   0.058 .000 0.142
4. Anxiety -0.03 .001 0.143
5. Inferiority 0.024 .001 0.145

Covariates B Sig Exp (B) 95% C.I. χ2  (wald)

SI

1.Anxiety 1.09 0.004 2.98 1.40-6.31 8.096
2.Hostility 1.12 0.001 3.07 1.67-5.65 12.919
3.Depression 1.61 0.001 5.01 2.72-9.23 26.801
4.Inferiority 1.18 0.001 3.25 1.86-5.66 17.305
5.Insomnia 1.42 0.001 4.15 2.92-5.91 62.504

THO

1.Hostility 1.42 0.001 4.14 2.40-7.14 25.98894
2.Depression 1.03 0.001 2.81 1.77-4.46 19.03366
3.Inferiority 0.97 0.001 2.64 1.67-4.17 17.32037
4.Insomnia 1.06 0.001 2.88 2.08-3.98 40.67002

5.sex -0.93 0.001 0.34 0.29-0.54 33.73998

Male Female Total Mean± SD
n (%) n (%) n (%)

SI (n=103) 47 (2.1) 56 (3.2) 103 (2.6) 8.68±3.56
THO (n=98) 79 (3.5) 19 (1.1) 98 (2.5) 5.97±3.14
SI + THO (n=131) 88 (4.0) 43 (2.5) 131 (3.3) 9.15±3.14
None (n=3629) 2022 (90.4) 1607 (93.2) 3629 (91.6) 2.77±2.84
Total (n=3961) 2236 (100) 1725 (100) 3961 (100) 3.21±3.25

Table 3. Gender and severity of psychological distress by suicidal ideation (SI) and thought of hurting
               others (THO).

Table 4. Stepwise multiple regression in predicting suicidal ideation (SI) and thought of hurting 
               others (THO).

Table 5. Stepwise logistic regression on psychological distress by suicidal ideation (SI) and thoughts
               of hurting others (THO).

Note: By one-way ANOVA, F=367.980, p<0.0001; Intergroup comparison by Bonferroni test.

Note: 1. Dependent variable: suicide ideation or thought of hurting others by severity for distress (0 to 4).
          2. Independent variables: 5 items of BSRS-5.
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Covariates B Sig Exp (B) 95% C.I. χ2  (wald)

SI

1.Anxiety 1.09 0.004 2.98 1.40-6.31 8.096
2.Hostility 1.12 0.001 3.07 1.67-5.65 12.919
3.Depression 1.61 0.001 5.01 2.72-9.23 26.801
4.Inferiority 1.18 0.001 3.25 1.86-5.66 17.305
5.Insomnia 1.42 0.001 4.15 2.92-5.91 62.504

THO

1.Hostility 1.42 0.001 4.14 2.40-7.14 25.98894
2.Depression 1.03 0.001 2.81 1.77-4.46 19.03366
3.Inferiority 0.97 0.001 2.64 1.67-4.17 17.32037
4.Insomnia 1.06 0.001 2.88 2.08-3.98 40.67002

5.sex -0.93 0.001 0.34 0.29-0.54 33.73998

Statistical measures Suicidal ideation Hurting others

Optimal cut-off 4/5 4/5

Sensitivity 0.81 0.7

Specificity 0.84 0.83

Accurate classification 0.84 0.83

False positive 0.16 0.17

False negative 0.19 0.30

Negative predictive value 0.99 0.98

Positive predictive value 0.24 0.21

Area under curve 0.91 0.86

Table 6. Parameter summary via ROC curve analysis using optimal cutoff points in the  
               validation of BSRS-5 to predict suicidal ideation and thought of hurting others.

Figure 1. Path analysis with structural equation model on suicidal ideation and thought of hurting others  
                by BSRS-5 items (the values on the lines represent standardized regression coefficients).  
                The model fit statistics were as follows: Cmin/ Df = .044<5, p=0.835,  
                AGFI=1.000>0.9;  GFI=1.00>0.9; CFI=1.00>0.9, RMSEA=0.000<0.05.
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Discussion

Prevalence of suicide ideation and thought of 
hurting others
　　The present study provided the prevalence rate 
of psychological distress, SI, and THO in University 
freshmen. Further analysis showed that psychological 
distress was associated with SI and THO, and respective 
items of psychological distress were revealed. The 
screening role of BSRS-5 in freshmen of the University 
to SI and THO was shown, and ROC analysis told the 
suitable cutoff value to predict SI and THO.
　　The prevalence of SI in the recent 1 week in the 
current study was around 5.9 % in both sexes, which 
was different from the previous statistics [9, 17]. These 
differences may be related to the follow-up duration, 
screening tools, and characteristics of each population. 
For instance, previous community research on late 
adolescence had lower suicidal ideation (2.9 %) than the 
current study [16]. This trend was compatible with the 
rising trend of suicidal risk from late adolescence and 
young adulthood (18-24) [25]. 
　　On the other side, the prevalence rate of THO in the 
recent 1 week was 5.78%, and sex differences existed 
with the higher rate in males (7.5% in males and 3.6% in 
females). The prevalence rate of THO was comparable 
with the rate of SI in the same population. Because 
THO was the initial precursor of physical aggression or 
homicide, its prevalence rate may show the urgency for 
the necessity of homicidal prevention just as suicidology 
in Taiwan. The data on THO prevalence rate was scarce 
and most studies were specific to psychiatric patients or 
juvenile patients [26, 27]. The previous study showed 
that aggression ideation in acute psychiatric setting 
were 19.8%, and the current prevalence of THO in the 
community was lower than in the psychiatric patients but 
were still substantial [26].

Psychopathology, suicidal ideation, and 
thought of hurting others
　　As expected, the total scores of BSRS-5 and all 
psychopathology in BSRS-5 had related to both suicidal 
ideation and hurting ideation (Table 1.). High scores 
of BSRS-5 (scores   6) showed a higher risk for the 
presence of SI (Odds Ratios = 22.69) and THO (Odd 
Ratios = 11.77). In the following exploration, selected 
predictive variables for SI were depression, anxiety, 
hostility, and inferiority. Not surprisingly, depression 
played the predominant variable for suicidal ideation. 
This is consistent with previous research in which 
depression was a central factor for suicidal behavior in 
different populations [14, 28]. The predictive roles of 
anxiety, hostility, and inferiority on suicide were also 
consistent with previous studies [29]. Despite the long-
lasting evidence of BSRS-5 in suicidology, there were 
some differences in different populations [14, 15]. In the 
previous study, community samples showed depression, 
inferiority, and hostility as predictive factors in the 
analysis without insomnia [14]. This difference may 
relate to the age range difference. Our sample focused on 
freshmen at the university, and sleep difficulties at this 

age have been shown as a risk factor for suicidality [30]. 
　　Although youth violence or homicide was also a 
severe health problem, the study of psychological risk 
factors in adolescent violence was limited, especially 
in community settings [31]. Most studies focused 
on the at-risk population which wasn’t suitable for 
policy-making on the general population [26, 27]. 
For this paucity, current analysis filled this gap. In the 
stepwise regression, depression, insomnia, hostility, 
anxiety, and inferiority were shown associated with 
THO. Interestingly, depression also played as the 
first predictive factor for THO in stepwise regression, 
just like suicidal ideation. Previous studies indicated 
that suicidal ideation and violent ideation had a high 
correlation but showed differential characteristics, and 
routine assessment of both violent ideation and suicidal 
ideation was highly suggested [17, 26]. Hostility and 
physical aggression were related to adolescent suicidal 
behavior in community settings [32]. Following prior 
study, during validation of the proposed model, the path 
analysis including two dependent variables, SI and THO, 
showed good model fitting. In both SI and THO groups, 
depression played a major predictive role in the outcome 
(standardized coefficients: 0.27 for SI, and 0.18 for 
THO).
　　In the current study, multiple psychological 
variables in BSRS-5 showed significant associations 
with SI and THO, and shared a similar pattern of such 
associations. However, the different psychopathology 
played different weights to develop SI or THO. For 
instance, depression and insomnia were more prominent 
for SI; hostility, insomnia and depression had closer 
relations with THO. Considering the current limitation 
of cross-sectional design and single site, multi-site 
sampling, and longitudinal design are needed for 
studying the mechanism of SI and THO in furture 
research.

BSRS-5 as a screening measure for thoughts 
of suicide and homicide  
　　The ROC analysis for the BSRS-5 result in this 
college group suggested a cut-off score (score   5). 
Previous data showed the cut-off value varied across 
the target population, which implies the different weight 
of each psychological value on SI [33]. In SI and THO 
screening, the cut-off point was 4/5 and yielded good 
NPV values (NPV of SI = 0.99 and NPV of THO = 0.98). 
Considering the long-lasting existence of stigmatization 
of suicidal ideation, the issue of social desirability may 
lessen the response rate of suicidal ideation [34]. That 
is, BSRS-5 provides the alternative choice to detect 
violence/homicide risk, as well as suicide.
　　Counseling centers were well-established on 
university campuses. Brief but applicable screening tool 
as BSRS-5 were ideal assessments for severe mental 
health issues, SI and THO.

Strength, Limitation, and Conclusion

　　The present research connected SI, THO and 
psychological distress in university incoming students 
screening, which were scarcely discussed in previous 
literature. The study found that SI and THO were highly 
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inter-correlated. The psychological distress by BSRS-
5 was both significantly correlated with THO and SI in 
a similar pattern. Moreover, psychological distress was 
predictive for SI and THO simultaneously. The proposed 
model of screening was tested with good model fitness. 
　　Limited to the current cross-sectional design, the 
true causal inference may need further experimental 
designs to validate (e.g., such as longitudinal research). 
That is, the deduction of generalization needs to be 
careful. However, this study validated BSRS-5 as a 
useful tool to detect SI and THO in the population of 
college years. Usage of BSRS-5 to earlier identify the 
students with SI and THO may be promising in the future 
research of preventive medicine and the public health.
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Suicidality, Psychopathology, Resilience, and Psychosocial Correlates of Internet 
Addictive Disorder Among the Internet Users: An Online Questionnaire Survey 
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Abstract: Background: Internet addiction (IA) has become a major public health issue worldwide and is 
closely linked to psychiatric disorders and suicide. The American Psychiatric Association has published 
the diagnostic criteria for  Internet Gaming Disorder (IGD) in the 5th Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5). The present study aimed to investigate the associated psychosocial and 
psychopathological determinants, insight and seeking behavior of Internet Addictive Disorder (IAD) 
among internet users of  different age groups.Methods: The study was a cross-sectional online survey. 
The participants were recruited from the general public who completed a series of self-reported measures, 
including 9-item Internet Addictive Disorder Questionnaire (IAD-9), Five-item Brief Symptom Rating 
Scale (BSRS-5), Neuroticism Scale (NS), Brief Resilience Coping Scale (BRCS), suicide assessment and 
internet use habits.Results:We enrolled 1012 respondents (52.2% of females; 76.1% aged  15-24). Based on 
the cutoff for IAD-9, the prevalence rate of IAD among internet users was 23.7%. Participants with higher 
scores of IAD-9 were characterized as female, unemployed, with higher neuroticism, lower resilience, 
life impairment due to internet use, more time for internet use, online gaming, high BSRS-5 score, recent 
suicidal ideation, and past suicide attempts. Stepwise multiple regression on the IAD-9 score revealed that 
neuroticism, BSRS-5 score, and resilience accounted for 36.2% of the variance for IAD-9 score. Further, 
logistic regression indicated that neuroticism, life impairment, psychiatric morbidity, and resilience were 
the four main predictors for IAD. Compared to those without IAD, the IAD individuals presented higher 
rates of psychiatric morbidity (74.6%), recent suicidal ideation (64.2%), lifetime suicide attempts (27.1%), 
and suicide attempts in a year (32.5%). Although the  majority (77.1%) of IAD individuals had a positive 
insight  toward IAD, only 16.3% of them sought help from mental health services. Conclusions: Neurotic 
personality traits, psychopathology, low resilience, and life impairment were significant predictors of  IAD. 
The IAD individuals had a high prevalence of psychiatric morbidity and suicide risks. The findings provide 
important information for further investigation and prevention of IAD and its mental health co-morbidity.

Keywords: suicide, internet addiction, 5-item Brief Rating Scale (BSRS-5), resilience, neuroticism,   
                    psychopathology.
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Introduction

　　Rapidly increasing internet use worldwide has 
become inevitable in current modern society.  Excessive 
or maladaptive internet use tends to negatively impact 
life functions and lead to internet addiction (IA) resulting 
in severe  psychosocial distress and impairment in 
health or interpersonal relationships [1, 2]. The common 
types of IA-associated  activity include online gaming, 
gambling, shopping, social networking, virtual sex, and 
information overload. Internet users with IA may initially 
use it as a way to escape reality and later feel “trapped” 
by the Internet. 
       Previous epidemiological studies revealed a wide 
range of prevalence rates of IA in adolescents ranging 
from 4.5% to 90% [3-8]. Although most of the past 
IA studies were centered on  young people, IA could 

occur across different ages.  In particular, IA was 
highly co-existent with various mental problems [9, 
10], such as attention-deficit hyperactivity disorder 
(ADHD), depression, anxiety disorders, low self-esteem, 
impulsivity, social anxiety, neuroticism, and suicide [11-
18]. In addition to risk factors,  resilience was considered 
a significant protective factor of IA [19]. 
　　There was no consensus on the diagnostic criteria of 
IA until the internet gaming order (IGD) was proposed in 
DSM-5 in 2013 [20] and gaming disorder (GD) in ICD-
11 in 2018 [21]. The IGD or GD as defined by the APA or 
WHO may help unify the different approaches; however, 
there has been criticism that subtypes of IA were not 
only related to gaming; for instance, engagement in 
social networking sites (SNS) or other online activity 
such as shopping was  also reported to have the potential 
for addiction [22-24]. Given that IGD is one type of 
internet addictive disorder, neglecting other types of 
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internet addiction might underestimate the negative 
consequences of various addictive online behaviors. 
Wu CY et al (2019) extended the concept of IGD and 
conducted a nationwide  survey using the DSM-5 criteria 
framework to estimate the prevalence and associated 
sociodemographic  and psychopathological determinants 
of IGD and non-gaming IAD in the general population 
[25].  The study indicated that the one-year prevalence 
of IAD was 1.9% (1.2% for IGD and 0.7% for non-
gaming IAD). A wide range of associated risks of IAD 
individuals was  revealed: being young , unemployment 
or students, recent psychological distress, recent and 
lifetime suicidal ideation, and engaging in persistent 
multiple online activities. Age and psychopathology (i.e., 
insomnia, depression, and inferiority) were significant 
predictors of IAD by regression analysis [25].
　　The present study further investigated: 1) the 
associated risk and protective factors of IAD; 2) insight 
and mental health help-seeking among  IAD individuals.

Methods

Participants
　　The present study was a cross-sectional online 
questionnaire survey using a convenient sampling 
method and ethically approved by the Institutional 
Review Board of the corresponding author’s affiliated 
hospital (201204034RIC). The participants were 
recruited from the general public through e-mails and 
announcements on  popular websites during 2018-
2019. They were invited to fill out anonymously a series 
of structured questions, which consisted of the IAD-
9, Five-item Brief Symptom Rating Scale (BSRS-5), 
MPI-Neuroticism Scale, Brief Resilience Coping Scale 
(BRCS), a suicide assessment, and internet usage habits. 
A total of 1012 respondents who completed the whole 
survey questions were enrolled for analysis.

Demographic data and questions about internet use

　　 Other than demographic items (i.e., gender, 
age, education, marital status, and occupation), the 
participants were asked to fill out the information related 
to internet use habits including types of online activities 
(i.e., gaming, social networking, or working), time spent 
on internet (hours per week) except for school work or 
job required, levels of negative impacts of internet use 
on life function (1: none; 2: mild; 3: moderate; and 4: 
severe). 

Measures
Scale for Internet Addictive Disorder (IAD-9)

　　   The IAD-9 scale was developed based on the 
concept and framework of the 9-item DSM-5 criteria 
for IGD to assess IAD in general [25]. Responses of 
yes (score 1) or no (score 0) for the 9-item criteria for 
IAD were assessed. The cut-off numbers of five or more 
criteria to diagnose IGD, previously proven as valid for 
young adults in Taiwan [26], were adopted to diagnose 
IAD in the study.  Participants who gave positive 
responses to five or more items (scoring 5 or greater) 
were diagnosed with IAD.

Five-item Brief Symptom Rating Scale (BSRS-5) and 

suicide assessment

　　  The BSRS-5 is a 5-item Likert  scale by self-
report for measurement of psychological distress. A 
higher score indicates poorer mental health [27]. The full 
scale comprises the following 5 items: 1) having trouble 
falling asleep (insomnia); 2) feeling tense or keyed up 
(anxiety); 3) feeling easily annoyed or irritated (hostility); 
4) feeling blue (depression); and 5) feeling inferior to 
others (interpersonal hypersensitivity: inferiority). An 
additional question, “Do you have any suicide ideation?” 
was added at end of the scale. All respondents were 
asked to rate the level of distress for each item during the 
past week, including the current day on a five-point scale: 
0, not at all; 1, a little bit; 2, moderately; 3, quite a bit; 4, 
extremely. A total score of five items was calculated for 
each individual. The presence of psychiatric morbidity 
was defined as the BSRS-5 score ≧ 6. The BSRS-
5 has been reported to have satisfactory psychometric 
properties to identify psychiatric morbidity and suicidal 
ideation in medical settings or the community [27-
29] as well as predict  reattempted suicidal death [30]. 
Additionally, the participants were asked about their 
personal experience with  suicide (i.e., attempt over the 
past month, past  year, or cross lifetime).

MPI-Neuroticism Scale

　　    The Neuroticism Scale consisted of 13 items 
describing  personality traits, selected from the Maudsley 
Personality Inventory (MPI) [31]. Each item was rated 
according to personal experience as yes/?/No. A "Yes" 
response indicates that the individual agrees with  the 
description suitable for him. The " ?" response indicates 
that the respondents had difficulty making  a clear 
decision. The higher score means  higher trends of 
neuroticism, which was considered to be more prone 
to poorer mental health. Besides, additional 4 items of 
social desirability were used  as a reference for scoring 
lies.  A complete positive response to all 4 items is 
suspected to provide data that is highly unreliable and 
could be excluded from the analysis.

Brief Resilient Coping Scale (BRCS)

　　    The 4-item scale was used to assess personal 
tendencies to cope  with stress adaptively [32]. The four 
items represent four components of coping strategies, 
i.e., active coping with loss, positive growth, problem-
solving, and self-control. It is rated on a 5-point scale 
response, ranging from 1=does not describe me at all to 
5=describes me very well. Total sum scores range from 
4 to 20; scores of 4-13: low; 14-16: medium and 17-
20: high resilient coping. The BRCS had satisfactory 
reliability [33,34] and good criterion validity with well-
established measures of well-being, optimism, self-
esteem, self-efficacy, and mental health, as suggested in 
the resilience literature ) [35,36]. 

Statistics analysis
　　     Other than descriptive statistics of demographic 
and psychosocial variables, the following tests were 
used for data analysis: Exploratory factor analysis using 
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principal component analysis with Varimax rotation to 
test the construct validity of IAD-9; Chi-squared test with 
an estimation of odds ratios in 95% confidence interval 
to examine the associations between internet addiction 
defined by IAD-9, psychological distress, neuroticism, 
resilience, and other related psychosocial variables; 
Cronbach’s alpha to estimate the internal consistency 
of IAD-9, BSRS-5, resilience, and Neuroticism Scale; 
Pearson’s correlation to test the correlation between 
IAD-9, individual item of BSRS-5, suicidal ideation, 
neuroticism, resilience, and other demographic 
information. Furthermore, stepwise multiple regression 
and logistic analysis were performed to examine which 
of the psychosocial factors, personality, resilience, 
psychopathology and internet use related variables had 
discriminative validity for IAD scores or the presence 
of IAD. Moreover, the path analysis with a structural 
equation model was conducted to examine the predictive 
validity of the above significant correlates for IAD. 
Statistical significance was set at a level of p <.05. The 
SPSS 19.0 software package (SPSS, Chicago, IL) was 
used in this study.

Results

Demographics and personal information
　　 In total, 1012 participants were included for 
analysis, with 528 females (52.2%). Their personal 
characteristics are summarized in Table 1. A majority 
of the participants were single (87.9%), aged below 25 
years (76.1%), and students (69.1%). With regard to the 
forms of regular internet activity, a great majority (n=877, 
86.7%) chose multiple activities of which interactive 
communication (55.8%) and social networking (51.1%) 
were the most common, followed by online video  
(48.8%) and online gaming (26.8%). The remaining 
subjects (n=135, 13.3%) engaged in a single internet 
activity distributed as online communication (n=50, 
5.1%), video watching  (n=33, 3.4%), gaming (n=28, 
2.9%), social networking (n=14, 1.4%) and online 
shopping (n=3, 0.3%). 

IAD-9 scores and prevalence of IAD 
by demographics, psycho-social, and 
psychopathological variables
　　 The mean scores of IAD-9 by demographics 
and personal characteristics among the participants 
were displayed in Table 1. A significantly higher 
score was noted for the individuals with the following 
characteristics: unemployed, higher neuroticism, lower 
resilience, psychiatric morbidity, suicidal ideation in the 
previous week or attempted suicide in the past year or 
during their lifetime, regularly online gaming, online 
shopping, or online video-watching. 
　　 According to the established criteria (IAD-
9 ≧ 5), the prevalence of IAD was estimated as 23.7% 
(240/1012) among the participants. As Table 2 showed, 
there were some characteristics of individuals presented 
significantly higher rates of IAD: higher neuroticism 
(N ≧ 16) (OR=8.86), psychiatric morbidity (BSRS-5 ≧ 6) 
(OR=7.31), low resilience (OR=5.97), life impairment 

(OR=4.04), age (25-44) (OR=3.52), online shopping 
(OR=1.98) and online gaming (OR=1,91). With regard 
to psychopathology (Table 2), the IAD individuals 
who presented a significantly higher rate of psychiatric 
morbidity (74.6%) with inferiority (87.9%), hostility 
(87.5%), depression (87.3%), anxiety (85.4%), insomnia 
(81.7%) and suicidal ideation (64.2%) than the non-IAD. 
The individuals with psychiatric morbidity, individual 
symptoms on the BSRS-5, and suicidal ideation had a 
significantly higher odds ratio of having IAD (Table 
2). Moreover, such associations had a significant dose-
response relationship (Table 3). When all significant 
psychosocial and psychopathological correlates of IAD 
including demographic variables, forms of internet 
activity, occupation, N-score, BSRS-5 score and 
resilience score were entered for multivariate logistic 
regression analysis using the stepwise method, the results 
indicated that neuroticism (OR=4.08), life impairment 
(OR=3.03), BSRS-5 (OR=2.20) and resilience (OR=1.72) 
were significant predictors for IAD (Table 3).
　　 Regarding the association between IAD and 
psychosocial variables based on the Pearson’s correlation 
(Table 4), most items of psychometric measures had 
significant but moderate correlations with the IAD-
9 score. The neuroticism presented with the highest 
correlation coefficient (r=.58, p<01), followed by BSRS-
5 scores (r=.53, p<.001), resilience (r=-.331, p<.01) and 
internet activity (r=.122, p<.01). When all the associated 
variables with IAD-9 were entered for stepwise 
multiple regression analysis, the results indicated that 
neuroticism, life impairment, internet  activity, resilience, 
and BSRS-5 were significantly selected to explain 
41.9% of total variance for IAD-9 score (Model 1 in 
Table 5). Furthermore, seven items of the neuroticism 
scale accounted for 35.3% of the variance of the IAD-
9 score (Model 2 in Table 5; and inferiority and hostility 
explained 28.4% of the variance of IAD-9 (Model 3 in 
Table 5). The above-mentioned findings demonstrated 
that the IAD-9 score was mainly contributed by 
personality traits (neuroticism), life impairment, internet 
activity, coping (resilience), and psychopathology 
(BSRS-5). The path analysis with the structural equation 
model revealed neuroticism, life impairment, resilience, 
and psychopathology were significant predictors for 
IAD-9 with a satisfactory goodness-of-fit value of 1.0 
(p<0.001), which indicated that the model approximated 
the real structure (Figure 1). 

IAD and Suicidality 
　　 With respect to  suicidality, the IAD individuals 
reported having suicidal ideation in the recent week 
(64.2%), suicide attempts in the past year (12.5%), and 
suicide attempts in a lifetime (27.1%). Accordingly, 
as Table 2 showed, the individuals at high suicide risk 
presented a significantly higher prevalence of IAD than 
the countered parts. Further, the one-week suicidal 
ideation (SI) had a significant correlation coefficient with 
IAD (r=.440), general psychological distress (BSRS-
5) (r=.813), neuroticism (r=.649), and resilience (r=-
.501).  In addition, the one-week SI had a significantly 
large coefficient with individual BSRS-5 symptoms (i.e., 
depression, r=.806; hostility, r=.760; inferiority, r=.735; 
anxiety, r=.734; insomnia, r=.628).
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Variables n (%) Mean ± SD p-value Effect size
Gender
	 Female 528 (52.2) 2.99 ± 2.44 .271 0.001††

	 Male 484 (47.8) 2.82 ± 2.65
Age
	 <25 770 (76.1) 2.79 ± 2.50 <.001† 0.016††

	 25-44 204 (20.2) 3.50 ± 2.64
	 ≧ 45 38 (3.8) 2.08 ± 2.38
Marital status
	 Single 890 (87.9) 2.95 ± 2.55 .373† 0.002††

	 Married/cohabited 110 (10.9) 2.59 ± 2.39
	 Divorced/separated/widowed 12 (1.2) 2.83 ± 3.01
Occupation
	 Student 699 (69.1) 2.72 ± 2.44 <.001† 0.06††

	 Employed 253 (25.0) 2.85 ± 2.43
	 Housewife/retired/unemployed 60 (5.9) 5.38 ± 2.83
Online gaming
	 Yes 271 (26.8) 3.50 ± 2.62 <.001 0.02
	 No 741 (73.2) 2.70 ± 2.48
Internet use time
	 < 13 hr(s) 511 (50.5) 2.64 ± 2.57 .001 0.012
	 ≧ 13 hrs 501 (49.5) 3.19 ± 2.48
Life impairment
	 Yes 607 (63.3) 3.50 ± 2.62 <.001 0.08
	 No 405 (40.0) 2.03 ± 2.14
N-score of MPI

	 < 16 641 (63.3) 1.91 ± 1.89 <.001 0.268
	 ≧ 16 371 (36.7) 4.64 ± 2.60
BSRS-5 score
	 0-5 612 (60.5) 1.96± 1.99 <.001 0.216
	 6-20 401 (39.5) 4.37 ± 2.60
Resilience
	 0-8 361 (35.7) 3.74 ± 2.94 <.001 0.065
	 9-12 477 (47.1) 2.58 ± 2.25
	 13-16 174 (17.2) 2.07 ± 1.83
Suicidal thoughts in a week
	 Yes 334 (33.0) 4.44 ± 2.74 <.001 0.18
	 No 678 (67.0) 2.15 ± 2.05
Attempted suicide in lifetime
	 Yes 154 (15.2) 4.22 ± 2.82 <.001 0.048
	 No 858 (84.8) 2.67 ± 2.41
Attempted suicide in past year
	 Yes 63 (6.2) 4.75 ± 2.93 <.001 0.035
	 No 949 (93.8) 2.79 ± 2.47
Internet activity
	 0-10 368 (36.4) 2.64 ± 2.57 <.001 0.018
	 11~13 335 (33.1) 2.73 ± 2.40
	 14~21 309 (30.5) 3.42 ± 2.59

Table 1. IAD-9 scores by demographics and psychosocial variables (N=1012).

Note: †The analysis was performed with ANOVA; the rest was performed with t-test.
          ††The effect size value was eta square; the rest was Cohen’s d.
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Table 2. Univariate logistic regression analysis on IAD by demographics, internet use habits, neuroticism, resilience, 
               and psychopathology.

Covariates

IAD

β p OR

95% CI of OR
Presence 
(n=240)
N (%)

Absence 
(n=772)
N (%)

Lower Upper

Gender
Female 124 (51.7) 404 (52.3)
Male 116 (48.3) 368 (47.7) 0.03 0.86 1.03 0.77 1.37

Age
<25 164 (68.3) 606 (78.5) 0.58 0.23 1.79 0.69 4.65
25-44 71 (29.6) 133 (17.2) 1.26 0.01 3.52 1.32 9.42
≧ 45 5 (2.1) 33 (4.3)

Marital status
Single 213 (88.8) 677 (87.7) 0.23 0.36 1.26 0.77 2.06
Married/cohabited 22 (9.2) 88 (11.4)
Divorced/separated/widowed 5 (2.1) 7 (0.9) 1.05 0.10 2.86 0.83 9.86

Occupation
Student 138 (57.5) 561 (72.7)
Employed 63 (26.3) 190 (24.6) 0.30 0.09 1.35 0.96 1.90
Housewife/retired/unemployed 39 (16.3) 21 (2.7) 2.02 <.0001 7.55 4.30 13.24

Internet use time 
< 13 hr(s) 108 (45) 403 (52.2)
≧ 13 hrs 132 (55) 369 (47.8) 0.29 0.05 1.34 1.00 1.79

Online gaming
Yes 89 (37.1) 182 (23.6) 0.65 <.0001 1.91 1.40 2.61
No 151 (62.9) 590 (76.4)

Social networking

Yes 132 (55) 385 (49.9) 0.21 0.17 1.23 0.92 1.64

No 108 (45) 387 (50.1)

Interactive communication
Yes 128 (53.3) 437 (56.6)
No 112 (46.7) 335 (43.4) 0.13 0.37 1.14 0.85 1.53

Online video
Yes 133 (55.4) 361 (46.8) 0.35 0.02 1.42 1.06 1.89
No 107 (44.6) 411 (53.2)

Online Reading
Yes 50 (20.8) 101 (13.1) 0.56 0.004 1.75 1.20 2.54
No 190 (79.2) 671 (86.9)
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Table 2 (Cond't). Univariate logistic regression analysis on IAD by demographics, internet use habits, neuroticism, 
                             resilience, and psychopathology.
　

Covariates

IAD

β p OR

95% CI of OR
Presence 
(n=240)
N (%)

Absence 
(n=772)
N (%)

Lower Upper

　　 

Online shopping
Yes 40 (16.7) 71 (9.2) 0.68 0.001 1.98 1.30 3.00
No 200 (83.3) 701 (90.8)

Life impairment
Yes 197 (82.1) 410 (53.1) 1.40 <.0001 4.04 2.83 5.79
No 43 (17.9) 362 (46.9)

N-score
< 16 61 (25.4) 580 (75.1)
≧ 16 179 (74.6) 192 (24.9) 2.18 <.0001 8.86 6.35 12.37
Mean (SD) 19.4 (6.9)  9.6 (8.0)

BSRS-5 score
0-5 61 (25.4) 551 (71.4)
6-20 179 (74.6) 221 (28.6) 1.99 <.0001 7.31 5.26 10.17
Mean (SD) 10.7 (5.9) 4.5 (5.1)

Suicidal thoughts
Yes 154 (64.2) 180 (23.3) 1.77 <.0001 5.89 4.31 8.05
No 86 (35.8) 592 (76.7)

Suicide attempt in lifetime
Yes 65 (27.1) 89 (11.5) 1.05 <.0001 2.85 1.99 4.09
No 175 (72.9) 683 (88.5)

Suicide attempt in past year
Yes 30 (12.5) 33 (4.3) 1.16 <.0001 3.20 1.91 5.37
No 210 (87.5) 739 (95.7)

Seeking psychiatric help
Yes 69 (28.8) 71 (9.2) 1.38 <.0001 3.98 2.75 5.77
No 171 (71.3) 701 (90.8)

Resilience
0-8 136 (56.7) 225 (29.1) 1.79 <.0001 5.97 3.42 10.41
9-12 88 (36.7) 389 (50.4) 0.80 0.01 2.23 1.27 3.92
13-16 16 (6.7) 158 (20.5)
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Table 2.(continued).

Covariates

IAD

β p OR

95% CI of OR

CHISQ 
p-value

Presence Absence Total

Lower Upper(n=240) (n=772) (n=1012)

n (%) n (%) N

Insomnia <.0001

0 44 (11.3) 347 (88.7) 391

1 75 (23.2) 248 (76.8) 323 0.87 <.0001 2.39 1.59 3.58

2 46 (29.1) 112 (70.9) 158 1.18 <.0001 3.24 2.03 5.16

3 33 (45.8) 39 (54.2) 72 1.90 <.0001 6.67 3.81 11.68

4 42 (61.8) 26 (38.2) 68 2.54 <.0001 12.74 7.12 22.77

Anxiety <.0001

0 35 (8) 401 (92) 436

1 67 (24.2) 210 (75.8) 277 1.30 <.0001 3.66 2.35 5.69

2 47 (35.6) 85 (64.4) 132 1.85 <.0001 6.34 3.86 10.41

3 45 (51.1) 43 (48.9) 88 2.48 <.0001 11.99 6.97 20.62

4 46 (58.2) 33 (41.8) 79 2.77 <.0001 15.97 9.08 28.10

Hostility <.0001

0 30 (7.1) 392 (92.9) 422

1 56 (20.1) 223 (79.9) 279 1.19 <.0001 3.28 2.05 5.27

2 52 (40.9) 75 (59.1) 127 2.20 <.0001 9.06 5.43 15.13

3 47 (50.5) 46 (49.5) 93 2.59 <.0001 13.35 7.70 23.15

4 55 (60.4) 36 (39.6) 91 2.99 <.0001 19.96 11.40 34.97

Depression <.0001

0 28 (6.9) 376 (93.1) 404

1 49 (17.9) 224 (82.1) 273 1.08 <.0001 2.94 1.79 4.81

2 43 (39.1) 67 (60.9) 110 2.15 <.0001 8.62 5.01 14.82

3 55 (51.9) 51 (48.1) 106 2.67 <.0001 14.48 8.43 24.87

4 65 (54.6) 54 (45.4) 119 2.78 <.0001 16.16 9.54 27.38

Inferiority <.0001

0 29 (6.9) 394 (93.1) 423

1 45 (18.9) 193 (81.1) 238 1.15 <.0001 3.17 1.93 5.21

2 44 (35.2) 81 (64.8) 125 2.00 <.0001 7.38 4.36 12.49

3 41 (48.8) 43 (51.2) 84 2.56 <.0001 12.95 7.32 22.91

4 81 (57) 61 (43) 142 2.89 <.0001 18.04 10.91 29.82

Suicidal thoughts <.0001

0 86 (12.7) 592 (87.3) 678

1 29 (27.9) 75 (72.1) 104 0.9789 <.0001 2.66 1.64 4.32

2 39 (45.9) 46 (54.1) 85 1.7641 <.0001 5.84 3.60 9.46

3 38 (63.3) 22 (36.7) 60 2.4754 <.0001 11.89 6.71 21.05

4 48 (56.5) 37 (43.5) 85 2.1894 <.0001 8.93 5.50 14.50
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Notes: 1. The variables of age, BSRS-5, Neuroticism, life impairment, resilience, internet activity, 
               and internet use time were entered for analysis.
           2. Reference groups for each variable: BSRS-5<6; Neuroticism<16; life impairment=No; 
               Internet use time <13; resilience=2 (score=13-16); internet activity=1 (11-13).
           3. OR =exp(β).

Covariates β p-value OR
95% CI of OR

Lower Upper
1. Neuroticism 1.37 <.0001 3.95 2.58 6.04
2. Life impairment 1.16 <.0001 3.18 2.13 4.75
3. BSRS-5 0.79 0.0003 2.21 1.43 3.42
4.Resilience (0-16) 
     0-8 1.10 0.001 3.02 1.62 5.64
     9-12 0.49 0.116 1.64 0.89 3.04
5. Internet Activity (0-21) 
     0-10 0.11 0.630 1.11 0.73 1.70
     14-21 0.71 0.001 2.04 1.33 3.14

Table 3. Stepwise logistic regression on IAD by age, psychometric measures and internet use habits. 

Symptom profiles and seeking help behavior 
of subjects with IAD
　　  The  IA D -9  pe r fo rmed  w e l l  i n  t e rms  o f 
psychometrics in this study. The internal consistency 
was satisfactory (Cronbach’s alpha= .823). Concerning 
the construct validity, exploratory factor analysis using 
principal component analysis with Varimax rotation 
extracted two factors that  explained 54.48% of the 
total variance. The factor I comprised six items: loss of 
interest in previous hobbies (.744), functional impairment 
(.730), escaping negative moods (.714), unsuccessful 
attempt to control (.585), withdrawal symptoms (.572), 
and continued excessive use despite knowledge of 
psychosocial problems (.651). Factor II contained three 
items of preoccupation (.823), tolerance (.743), and 
deception (.550). 
    With respect to concurrent validity, the IAD-9 score 
was significantly correlated with the BSRS-5 score 
(r=.527, p<.01). Compared to the non-IAD, the IAD 
individuals had a higher prevalence of psychiatric 
morbidity (74.6% vs 28.6%; p<.0001) and a significantly 
higher score in BSRS-5 (10.73±3.83 vs 1.48±2.46, 
p< .001) and Neuroticism (19.40±6.93 vs 9.59±7.95, 
p<.001) (Table 2). In terms of the validity of each IAD-
9 item to identify IAD, the item responses  among the 
participants were shown in Table 6. The IAD individuals 
presented with a significantly higher positive-response 
rate (PRR) for every item than the non-IAD. Among the 
IAD individuals, except for the deception, the following 
four items had a PRR greater than 70%: functional 
impairment (sensitivity=81.7%; specificity=91.7%), 
uncontrollability (sensitivity=72.1%; specificity=89.9%), 
w i t h d r a w a l  s y m p t o m s  ( s e n s i t i v i t y = 6 9 . 2 % ; 
specificity=91.7%), and tolerance (sensitivity=91.7, 
specificity=68.9%). Above all, the odds ratio for IAD 
was the  highest for the item of functional impairment 
(OR=49.28), followed by withdrawal (OR=24.82), 
tolerance (OR=24.38) and uncontrollability (OR=22.97). 
Regarding the insight, 77.1% of the IAD individuals 
admitted having internet addiction, compared to 24.5% 
of the non-IAD (p<0.0001 by chi-square test). However, 
only 16.3% of those with IAD in comparison to 1.6% of 
the non-IAD sought help from mental health services.

Discussion

　　 Our study was an online self-report survey 
with convenient samples and mainly focused on the 
psychometric property of IAD-9 as well as associated 
suicidality, psychopathology, psychosocial risks, and 
protective factors of IAD. The findings revealed the 
prevalence and severity of IAD were significantly 
associated with the following variables: neuroticism, 
resilience, general psychopathology, functional 
impairment, and forms of online activities (Tables 
1 and 2). In particular, the IAD individuals reported 
significantly higher rates of suicidal ideation across 
different time points. 
        It has been well recognized that IA has a high 
comorbidity of psychiatric disorders. Because of lacking  
consensus on the diagnosis of general IA even though 
internet gaming disorder is proposed in the section of 
conditions for further study in DSM-5, the diagnosis 
based either on clinical interview or psychometrics might 
be quite different and lead to various prevalence rates in 
different subpopulations. Accordingly, if we took into 
consideration of the associated outcome of IAD such 
as significant psychosocial functioning impairment and 
psychiatric morbidity, the optimal cutoff points will also 
be different. For the screening purpose, the authors will 
suggest changing  cutoff thresholds  according to the 
DSM-5 equivalent criteria and conceptual framework.         
　　 Based on the measurement of the IAD-9, we found 
in our previous study that the one-year prevalence of 
IAD was 1.9% (with 1.2% IGD and 0.7% non-gaming 
IAD) in the general population, with a predominance 
in youths aged 15-19. Among the users, 5.3% of the 
subjects engaging in online games developed IGD, 
and only 1.5 % of the remaining non-gamers had non-
gaming IAD. These findings suggested that addiction 
to online gaming was one of the key subtypes of 
internet addiction, particularly among  adolescents [37]. 
The study demonstrated that socio-demographic, and 
psychopathological factors were associated with IAD, 
which supports our previous findings on internet users 
[38]. The estimated prevalence (23.6%) of IAD among 
internet users in the present study was higher than other 
online survey data (4-10%) for internet users [39]. 
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Covariates by steps B SE R2
Adjusted R2 p-value

Model 1 

1. Neuroticism .112 .011 .337 .419 <.001

2. Life impairment .68 .07 .401 <.001

3. Internet Activity .068 .017 .408 <.001

4. Resilience -.057 .020 .415 <.001

5. BSRS-5 .043 .017 .419 .012

Model 2 (items of Neuroticism)

1. Frequently feeling depressed .336 .107 .353 .002

2. Difficulty concentrating .586 .090 <.001

3. Intermittent restlessness .351 .106 .001

4.Distracted attention .283 .085 .001

5. Inefficient over-thinking .212 .098 .030

6. Frequently dissatisfied .271 .109 .013 

7. Intermittently feeling lonely .201 .093 .030 

Model 3 (items of BSRS-5)

1. Inferiority .608 .078 .284 <.001

2. Hostility .427 .086 <.001

Table 5. Multiple regression by stepwise method on internet addiction by demographics, personality, psychopathology,  
               resilience and internet use habits.

Figure 1.   The path analysis with structural equation model for IAD-9 score by neuroticism, resilience, BSRS-5, life 
                  impairment (Chi-square=2.61, df=1, p=.106, root mean square error of approximation (RMSEA) =.04, 
                  goodness of fit index (GFI)=0.999, comparative goodness of fit index (AGFI) =.999).



Journal of Suicidology 2022 Vol. 17 No. 4									          371 

Suicidality, Psychopathology, Resilience, and Psychosocial Correlates of IAD                 Jia-In Lee, Chia-Yi Wu, Ming-Been Lee et al. 

Total  IAD  
(n=240)

Non-IAD 
(n=772) p*

β p OR 95% CI of OR

n (%) n (%) Lower Upper

Preoccupation
Yes 665 (65.7) 223 (92.9) 442 (57.3) <0.001 2.28 <.0001 9.79 5.86 16.36
No 347 (34.3) 17 (7.1) 330 (42.7)

Withdrawal

Yes 230 (22.7) 166 (69.2) 64 (8.3) <0.001 3.21 <.0001 24.82 17.06 36.10
No 782 (77.3) 74 (30.8) 708 (91.7)

Tolerance

Yes 460 (45.5) 220 (91.7) 240 (31.1) <0.001 3.19 <.0001 24.38 15.05 39.50

No 552 (54.5) 20 (8.3) 532 (68.9)

Uncontrollability

Yes 251 (24.8) 173 (72.1) 78 (10.1) <0.001 3.13 <.0001 22.97 15.92 33.14
No 761 (75.2) 67 (27.9) 694 (89.9)

Lack of interest

Yes 215 (21.2) 154 (64.2) 61 (7.9) <0.001 3.04 <.0001 20.87 14.40 30.26
No 797 (78.8) 86 (35.8) 711 (92.1)

Functional impair-
ment

Yes 260 (25.7) 196 (81.7) 64 (8.3) <0.001 3.90 <.0001 49.28 32.54 74.64

No 752 (74.3) 44 (18.3) 708 (91.7)

Deception

Yes 514 (50.8) 221 (92.1) 293 (38.0) <0.001 2.95 <.0001 19.02 11.64 31.06

No 498 (49.2) 19 (7.9) 479 (62.0)

Escape from mental 
distress

Yes 161 (15.9) 120 (50.0) 41 (5.3) <0.001 2.88 <.0001 17.83 11.91 26.70
No 851 (84.1) 120 (50.0) 731 (94.7)

Continued overuse

Yes 189 (18.7) 139 (57.9) 50 (6.5) <0.001 2.99 <.0001 19.87 13.53 29.19
No 823 (81.3) 101 (42.1) 722 (93.5)

Table 6. Distribution of symptom items of internet addictive disorder defined by DSM-5 among the participants (N=1012).

Note: By chi-squared test.



Journal of Suicidology 2022 Vol. 17 No. 4				     					      372 

Suicidality, Psychopathology, Resilience, and Psychosocial Correlates of IAD                 Jia-In Lee, Chia-Yi Wu, Ming-Been Lee et al. 

However, consistent with previous reports, adolescents 
and young adults were significantly more likely than 
other age groups to develop IAD and/ or IGD  [39]. 
Although a high prevalence of IAD is seen in individuals 
with ages before 25 and students, it was different from  
our previous findings that  IAD was predominant in 
people  aged  25-44, retired, unemployed, or in status of 
housewife. That indicated that IAD could occur across 
ages with different internet usage or life stressors. From 
a neurocognitive aspect, the different developmental 
trajectories of brain circuits involved in motivation or 
control processes could contribute to adolescents' risk-
taking  behaviors such as excessive online gaming 
or internet use [40]. Furthermore, some researchers 
indicated that college students with insecure attachments 
were vulnerable to developing IAD [3-5, 9]. People can 
make new friends and get immediate emotional support 
in the faceless and anonymous cyberspace community, so 
vulnerable youths are susceptible to addictive behavior.  
　　 Regarding types of regular online activity in the 
study, multiple internet activity users with involvement 
in  onl ine shopping (OR=1.98) ,  onl ine gaming 
(OR=1.91), online reading (OR=1.75), and video-
watching (OR=1.42) were significantly more likely to 
have IAD. In our previous study on community residents 
[25], the people who were females aged 45 or older, 
housewives, and retirees appeared more likely to have 
non-gaming IAD than did males [25]. Our findings 
indicated that different forms of online activity showed 
distinct trends in the development of IAD and supported 
the conceptualization and framework of IGD criteria 
as defined in the DSM-5 that it was applicable for the 
diagnosis of non-gaming IAD in general. However, the 
subtype of internet activity should be specified in further 
studies of the underlining mechanisms and interventions 
[41]. Our findings also demonstrated that engagement in 
multiple forms of online activity might form the basis for 
the development of certain subtypes of IAD. It implied 
that engagement in different online activities through 
accumulative and adjunctive effects possibly contributed 
to IAD (e.g., problems with time management) and that 
the IAD subjects were vulnerably addicted  to multiple 
online activities.
　　 Comparable to the findings of previous studies, 
the most important psychosocial determinant for IAD 
in the study was neuroticism by the MPI- neuroticism 
scale (NS) [2, 7, 42,43]. Neuroticism was characterized 
by high levels of negative and unstable affect, such as 
feeling depressed, feeling restless, feeling guilty, mood 
swings as well as poor concentration or easy distraction. 
People with a higher N score often experience negative 
effects  when facing minor stressors. IA has been reported 
to closely link to stressful life events and psychological 
symptoms [44, 45]. Thus, it was easy to infer the close 
association between neuroticism and IAD. Our findings 
particularly pointed out significant associations between 
individual items of NS and IAD, indicating that problems 
with concentration, distractibility, moodiness (e.g., 
feeling restless, inefficient over-thinking and depressed), 
and feelings of loneliness were important predictors of 
IAD. 
　　 There are much in common for the aforementioned 
significant predictors for IAD and the symptoms of 
ADHD (e.g., distractibility, difficult focusing, and 
restlessness) [20]. Previous reports stated a close link 

between IA and ADHD or ADHD symptoms [9-11]. 
Among the manifesting ADHD symptoms, attention 
deficit was reported as the most associated factor  with 
IA [9, 10]. This study found that both concentration and 
attention were specifically important factors related to 
IAD severity. Most previous reports just focused on 
neuroticism in general and did not highlight the roles 
of concentration or attention and moodiness in the 
development of IA.    
　　 Concerning  psychopathology, the IAD subjects 
presented with significantly higher rates of psychiatric 
morbidity and suicidal ideation/attempt than the 
unaffected. The severity of overall psychological distress 
based on the BSRS-5 score was significantly correlated 
with the severity of IAD. Based on the univariate 
analysis (Table 2), all five symptoms could work together 
or independently engender IAD. Our findings supported 
that psychiatric comorbidity in internet addiction was 
prominent. Among the symptom profile, feelings of 
inferiority and hostility were two major determinants for 
the IAD-9 score; inferiority might lead to hostility and 
destructive consequences. When the feeling of inferiority 
turns inward, it might  manifest as feelings of depression. 
Unresolved inferiority or hostility might lead to feelings 
of helplessness and finally to depression and suicide [9]. 
About one-half  of IAD individuals engaged in internet 
activities to escape or relieve negative moods. The 
"escapism" from self and reality in internet immersion 
has been consistently related to both symptoms of 
addiction and negative outcomes resulting from online 
gaming [46, 47]. 
　　 Concerning the protective factor of resilience, the 
study found that  resilience was negatively correlated 
with the IAD-9 score. It was also identified as one of the 
significant factors for IAD through  regression analysis. 
The finding was compatible with a previous study on 
326 African American university students using a cross-
sectional self-report survey, which showed that internet 
addiction was positively associated with depression, 
while negatively associated with resilience [19]. 
　　 Based on our previous and current studies on 
internet users [38], we are convinced that individuals 
with high neuroticism and low resilience were most 
vulnerable to stressful life events or negative moods 
with high psychological distress and eventually engaged 
excessively in specific internet activities. This resulted 
in significant functional impairment and led to internet 
addiction and suicidality. Multiple regressions showed 
that neuroticism, life impairment, BSRS-5 score ,and 
resilience were significant predictors of IAD scores. 
Neuroticism measured the stable personality traits 
across the lifetime; whereas the BSRS-5 assessed the 
psychological distress over the past week. By the time 
frame, as shown in figure 1, path analysis of the SEM 
model on IAD revealed that neuroticism could directly 
influence the severity of IAD-9 as well as indirectly 
contributed to the general psychological distress (BSRS-
5 score), and severity of life impairment, finally worked 
together to predict IAD score. This model possessed a 
satisfactory goodness of fit. In this study, neuroticism and 
BSRS-5 score were highly inter-correlated. Integration 
of the findings from the present study with the above-
mentioned conceptual model made the dynamic 
development of IAD clearer and more comprehensive.
　　 Suicidality among internet addicts has attracted the 
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attention of many researchers [17, 48, 49]. In our series 
of studies, the IAD individuals were observed more 
likely to suffer from suicidal ideation in the recent week 
or across the lifetime than the unaffected. Given that IAD 
has been found to be highly associated with psychiatric 
morbidity and functional impairments, all these factors 
were common risks of suicide. In addition, a low level 
of resilient coping was also reported to have a close 
relationship with increasing risks of suicidal ideation 
and attempt [50]. High rates of associated psychiatric 
morbidity, suicide risks, and lower resilience with low 
mental health service usage among  IAD individuals 
might contribute to the worldwide trend of increasing 
suicide mortality for  young people. Such findings 
implied that early detection of high-risk individuals 
and the provision of timely intervention are crucial for 
internet users.
　　 The validity of the DSM-5 criteria for IGD 
was shown to be good in discriminating between 
IGD subjects and IGD subjects in remission from a 
control group [10]. Pontes & Griffiths adapted the nine 
criteria to design a new self-reported scale with good 
psychometric properties to measure the severity of IGD 
among gamers [49]. In our previous studies, the IAD-
9 administered online or through telephone interviews 
also demonstrated satisfactory validity in identifying 
IAD subjects among internet users or the general public. 
According to the DSM-5 criteria, a diagnostic condition 
requires clinically significant psychological distress 
or functional impairment to ensure the credibility of 
psychiatric disorders. As shown in Tables 3 and 6, 
the IAD individuals showed higher percentages of 
psychological distress (e.g., 69% for depression); one-
half of them engaged in internet activities to escape or 
relieve a negative mood; 64.2% lost interest in previous 
hobbies; 57.9% continued excessive use despite their 
knowledge about psychosocial problems; approximately 
80% suffered from significant functional impairment; 
74.6% met the criteria for psychiatric morbidity. 
Projecting on  these findings, we speculate that IAD is a 
behavioral addictive disorder resulting from maladaptive 
coping to psychological distress or coexisting psychiatric 
disorders. 
　　 According to both factor analysis results and the 
validity of IAD-9 (with all sensitivity, specificity, and 
diagnostic accuracy greater than 80%), four functional 
domains could significantly identify IAD: functional 
impairment, uncontrollability, withdrawal, and tolerance. 
The latter three symptoms are listed in the criteria for  
gambling disorder and the latter two for substance use 
disorder as defined in DSM-5. As such, for screening 
purposes, we propose this 3-item checklist (IAD-3) for 
early identification of behavioral addiction problems. The 
additional item functional impairment (with specificity 
> 90% and factor loadings >.50) could be used as an 
indicator of severity.
　　 Regarding the symptom distribution of the 
proposed nine criteria, the IAD might be considered as 
a continuum or spectrum in terms of severity.  Internet 
users without IAD still presented a varying prevalence 
of different symptoms, e.g., preoccupation (57.3%), 
tolerance (31.1%), uncontrollable internet activity 
(10.1%), and deception (38.0%). It is of great concern 

that although a majority of the IAD subjects reported 
psychological distress with functional impairment 
(81.12%) and positive insight (77.1%) to IAD, a very 
low proportion (16.3%) of them sought psychiatric 
treatment. This figure is consistent with the fact that IAD 
was  rarely seen in psychiatric services in Taiwan.

Limitation
　　 Because this study was a cross-sectional online 
questionnaire survey and the subjects were recruited 
using a convenience sample, generalization and causal 
effects of the findings need to be cautious. Future 
studies are suggested to combine solid and acceptable 
diagnostic criteria as well as longitudinal design to 
make comprehensive and integrative formulation to the 
development of IAD treatment and preventive strategies.

Conclusions

　　 In summary, this online survey using the DSM-5 
framework revealed the prevalence and severity of IAD 
were significantly associated with psychological distress, 
suicidality, and several psychosocial determinants. We 
suggested that neuroticism was a major predisposing 
factor, reacting to stressful life events as a precipitating 
factor to cause psychological distress. Under triggers of 
life events, such personality and resilient coping could 
eventually cause maladaptive coping behaviors through 
excessive engagement in specific internet activities, 
which results  in internet addiction giving  significant 
life impairment and leading to suicide. All these factors 
interacted together and progressed to internet addiction. 
Internet users among adolescents and young adults with 
maladaptive coping and psychological distress should 
be the target populations for further interventions and 
studies. Therefore, earlier identification of individuals 
at-risk and provision of  timely and pertinent treatment 
or management is necessary for suicide prevention and 
mental health promotion among  internet users. More 
studies are suggested to investigate the motivations of 
help-seeking and the awareness of IA risks among the 
young population.
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The Profile of Online Suicide News Reports and Its implications for Suicide 
Prevention: A Nationwide Media Surveillance Study During 2012-2021 in Taiwan
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Abstract:  Objective: The media plays an important role in suicide prevention. Online media has become 
the major source of suicide information for the general public,  and its positive or negative influences will 
cause  imitation effects. This study aimed to: 1) analyze the contents and trend of online suicide reports 
from the media reporters' viewpoints and investigate its potential impacts on suicide among the public; 
2) examine the relationship between the profile of suicide news and national suicide data, and 3) evaluate 
the impact of Suicide Prevention Act enacted on June 19, 2019. Method: The Taiwan Suicide Prevention 
Center (TSPC) monitored online daily news published on the websites of four major Taiwanese media 
companies from January 1, 2012, to December 31, 2021. Suicide incident reports and the reported suicide 
cases were coded according to the standardized method. Z test and Poisson distribution analyses were 
performed to compare the rates of reporting suicide methods and the trend of the annual rate changes. 
Results: In total, 10,426 reports were collected during the research period. Overall, more than 95% of 
suicide news mentioned suicide methods. The profiles of the suicide reports were analyzed and compared 
between two time slots (2012-2016 and 2017-2021). During 2012-2016, the top three suicide methods 
reported were falling from height (1,368 people, 22.2%), charcoal burning (1182 people, 19.2%), and 
suicide by drowning (867 people, 14.1%). During 2017-2021, the three frequently reported suicide methods 
were falling from height (1,188 people, 27.8%), suicide by drowning (874 people, 20.4%), and charcoal 
burning (552 people, 12.9%). Notably, the rate of falling from height steadily increased over the past decade 
in Taiwan. The possible copycat effects on the female's suicide using this lethal method were discussed. 
Conclusion: The online media selected specific suicide methods to report in the news. Although the 
National Suicide Prevention Act had reduced the overall media reports on suicide, falling from height was 
still the most common method reported in online news over the past decade. The potential latent copycat 
effects triggered by online media reports among the individuals at risk of suicide need to be highlighted and 
further investigated.
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Introduction

　　The media plays an indispensable role in suicide 
prevention. It is one of the channels for the public to 
contact suicide-related issues and an essential medium 
for national strategy advocacy. For print media coverage, 
the number of reported suicide deaths was associated 
with increased suicide mortality over a subsequent period 
[1]. On the contrary, appropriate media reports can help 
promote suicide prevention and help-seeking behavior. 
There is no doubt that media reporting on suicide plays 
an integral part in suicide prevention [2]. It could be a 
risk factor or a protective factor for suicidal behavior 
[3,4]. When the media reported suicide exaggeratedly 
and overly detailed, significantly increased suicidal 
behavior were noted [5]. Similarly, repeated reports 
about suicide displayed on the front page of newspapers 
had negative impacts. Reports highlighting details of 

suicide and glorifying suicidal behaviors could increase 
the number of subsequent suicide attempts in vulnerable 
populations [6]. Moreover, inappropriate media reporting 
of celebrities or other high-profile cases led to increased 
suicide rates in the general population [7]. Therefore, 
Taiwan Suicide Prevention Center (TSPC) has been 
monitoring media reporting on suicide for decades, 
including daily monitoring of media reporting on suicide 
and giving timely feedback to the media for inappropriate 
reporting [8].
　　In recent years, information on the Internet has 
been flooded due to the ubiquity of network information 
transmission and the advent of the era of information 
explosion. Any information posted on the Internet may 
be read and imitated immediately. The influence of 
reprinting news online surpassed traditional media. The 
media always tries to increase click-through and reaches 
rates to increase traffic and advertisers' publication 
efficiency. Hence, online media sometimes uses 
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sensational news headlines, pictures, or serial reports to 
achieve this. The primary purpose, however, runs counter 
to suicide prevention. There was a lot of solid evidence 
to support the argument that sensationalized suicide 
news leads to subsequent suicides, which would not have 
happened without inappropriate media coverage [9].
　　The TSPC is well aware of the importance of 
suicide media reporting on suicide prevention. Therefore, 
since 2006, it has collected and compiled suicide-related 
news reports daily for close observation. It is hoped 
that the results of media monitoring will provide media 
practitioners with suggestions for writing suicide issues. 
In a previous study, the research team analyzed 5529 
print reports and 16,445 person-event items from online 
media and found that the number of suicide reports 
in print newspapers markedly decreased while that of  
online media increased. The results indicated that media 
reporting of suicide significantly improved in most WHO 
guideline items except one item, "Do not publish photos 
or suicide notes" [2]. It is unknown about the profile of 
online media reports of suicide and its trend over the past 
decade. Furthermore, When South Korea enacted the 
suicide prevention law in 2012, it reduced the Werther 
effect from celebrity suicides and resulted in a downward 
trend in average daily suicide deaths by month [30]. It 
would be critical to evaluate whether the reporting trend 
would be changing before and after a period of law 
enforcement. This study aimed to 1) analyze the trend 
in contents of online suicide reports during 2012-2020 
from the media's perspective and investigate its potential 
impacts on suicide among vulnerable individuals, 2) 
look into the relationship between the profile of suicide 
news and the national suicide data and 3) examine the 
associated impact of the Suicide Prevention Act enacted 
on June 19, 2019.

Methods

Study design and data collection
　　Media reporting of suicide has been under 
surveillance by trained staff of the TSPC and its 
associated experts for over a decade. In 2006, the TSPC 
published and promoted the Chinese version of the 
WHO guidelines for responsible media reporting of 
suicides. Since 2010, regular surveillance was performed 
including daily monitoring of media reporting on suicide 
and giving timely feedback to the media to improve the 
quality of reports. Moreover, to enhance quality suicide 
reporting, the TSPC has held annual on-site interactive 
meetings with major media companies since  2014. This 
study used the surveillance data to monitor daily reports 
published on the websites of four major Taiwanese media 
companies (China Times, Liberty Times, United Daily, 
and Apple Daily) from January 1, 2012, to December 31, 
2021. Suicide incident reports and the reported suicide 
cases published by the media were coded item by item, 
including age, gender, suicide status, suicide reason, 
suicide method, suicide location, and other information 
about the case [25].

Statistical analysis
　　Data were analyzed through available sources of 
news reports online daily. Descriptive statistics were 

used for the total number of suicide news reports per 
month. Z test was used to compare the difference in the 
rates of related variables between different periods. In 
order to estimate the impact and trend of the media report 
on jumping, Poisson distribution analysis was performed 
to determine the trend of report rates of jumping from 
heights over 10 years. 

Results

Trends in contents of online suicide reports 
from the journalists’ perspective 
　　During the study period from January 1, 2012, 
to December 31, 2021, we collected suicide reports 
on the Internet from the four major media. The data 
were intercepted. A total of 10,426 suicide cases were 
published in news reports. As Table 1 showed, the 
demographic information was displayed in two periods 
(2012-2016 and 2017-2020). With regards to 2012-2016, 
there were 3,700 males (60.2%), 2,387 females (38.8%), 
and 40 unknown genders (0.7%). The male to female 
ratio  was around 1.5:1. The highest percentage of people 
aged 25 to 45, with 2,294 people (37.3%), followed by 
46 to 64 years old, with 1,594 people (25.9%). From 
2017 to 2021, there were 2,549 males (59.6%), 1,674 
females (39.1%), and 46 unknown (1.1%). The highest 
percentage of people aged 25 to 45 , with 1,367 people 
(32%), followed by 46 to 64 year-olds, with 1,052 people 
(24.6%). Only 1.4% of the cases were  categorized as 
celebrities .  The demographic statistics during the two 
periods were similar. 
　　Regarding the information about suicidal behavior 
(Table 2), most of the time, the type of suicide involved 
personal suicide (82.3% during 2012-2016; 87.2% 
during 2017-2021) and happened in residential areas 
(42.3% during 2012-2016; 34.4% during 2017-2021). 
Table 2 compares the different types and locations of 
suicide reported by online media in two different time 
periods, and there are statistically significant differences. 
For example, the number of reports in 2012-2016 has a 
higher rate of only suicidal ideation than that in 2017-
2021. In 2017-2021, the reported suicide locations in 
public buildings and watersides were higher than in 
2012-2016. With respect to methods of suicide (Table 3 
& Figure 1), the top three suicide methods were falling 
from height (1,368 people, 22.2%), charcoal burning 
(1182 people, 19.2%), and suicide by drowning (867 
people, 14.1%) during 2012-2016; during 2017-2021, 
the top three suicide methods were falling from height 
(1,188 people, 27.8%), suicide by drowning (874 people, 
20.4%), and charcoal burning (552 people, 12.9%). There 
was a ranking swapping  between "charcoal-burning" 
and "drowning" while comparing the two time periods.
 

Relationship between the profile of suicide 
news and the national suicide data
　　Regarding the reasons for suicide (Table 4), a wide 
range of issues were reported with the most common in 
2017-2021 involving  relational problems 27.6%) such as 
romantic relations (11.6%), family issues (7.6%), couple 
conflict (6.8%) and other interpersonal issues (1.6%); 



Journal of Suicidology 2022 Vol. 17 No. 4				     					      378 

Profile of Online Suicide News Reports in Taiwan　                              En-Liang Wu, Ming-Been Lee, Chia-Yi Wu et al.

mental health problems (16.4%). The ranking order of 
percentage for every item of reason looked similar in 
two periods. A closer analysis of the changes in suicide 
methods from 2010 to 2021 (Table 5-1 & 5-2) showed 
that the number and percentage of reported suicide 
cases related to "alcohol or drugs", "wrist cutting", 
"drowning", and "guns and explosives" had decreased 
statistically, while " hanging", "suffocation", "charcoal 
burning" and "gas" had increased. The annual change 
reached  statistical significance by Poisson distribution 
analysis. Evidently, the rates of falling from height and 
drowning have  significantly increased over the years, 
while rates of charcoal burning  have decreased. The 
distribution of the three rates was  similar to the recent 
profile of the national suicide mortality data (Appendix 
1). In particular, among the national mortality profile, the 
rate of jumping from height increased more dramatically  
in females than males and reached the top method of 
suicidal death (Appendix 1). Moreover, it was evident 
that the rate was highest in females aged  15 to 24 
compared to other age groups (Appendix 2). 

Impact of the Suicide Prevention Act  
　　Compared to the period before the release of the 
Suicide Prevention Act in 2019, the number of news 
stories about suicide significantly decreased (n=1257 
in 2018; n= 753 in 2019; n=562 in 2020, n=596) (Table 
5-2). However, as Figure 2 showed, the percentage 
trend of suicide reports of  falling from height  steadily 
increased year-on-year from 2010-2021 ; 15.4% in 2010 
and 32.4% in 2021. There was no gender difference in 
the rate of reported jumping from height.

Discussion

　　To our knowledge, this is the first study to examine 
the suicidality profile of online suicide news coverage 
from the journalists' perspective.  During 2012-2016, the 

top three suicide methods in the news were falling from 
height, charcoal burning, and drowning. During 2017-
2021, the top three suicide methods in the news were 
falling from height, drowning, and charcoal burning. The 
most common suicide methods in Taiwan during 2012-
2020 were hanging, charcoal burning, falling from height 
or pesticide intoxication, and drowning accordingly.
　　The reason for such a difference probably is that 
the prominent suicide methods in the media (falling 
from heights and drowning) are all outdoors, which are 
more eye-catching, and  easy to attract people's attention. 
Besides, one of the reasons why jumping suicide was 
more likely to be reported could be related to the high 
rates of jumping in young age group, and youth suicide 
was more likely to be reported than older age suicide, 
based on the age differences in favored methods of 
suicide in Taiwan.[31]. Also, the ranking of suicide news 
related to charcoal burning shifted from 2nd place to 3rd 
place probably after we had appealed to the news media 
to comply with  WHO 6 "don't" in Taiwan for years; 
the media less reported the detailed story of charcoal 
burning[2]. Even though falling from height was still 
ranked 1st among suicide reports, the reported numbers 
have decreased since 2018 (Figure 2). There are some 
possible reasons why the press tended to cherry-pick 
specific suicide news. There is no doubt that economic 
pressure influences news publications. With increasing 
competition for consumer attention and advertising, 
media production is now largely audience-oriented and 
commercial, focusing on events with broad audience 
appeal [10]. News production is a commercialized 
business [11]. Values that make an event newsworthy 
include timeliness, proximity to the target consumer, 
appeal to human interest, currency (trending issues), 
prominence, significance, unusualness, and conflict 
element content [12]. To capitalize on the click-through 
rate and remain competitive and cost-effective, media 
companies often focus on producing exclusive and 
sensational news, with reporters working under intense 
time constraints and editors making quick decisions on 

Variable 2010-2016 
n (%)

2017-2021 
n (%)

Identity
Unknown 184 (3.0) 59 (1.4)
Layperson 5877 (95.6) 4157 (97.2)
Celebrity 89 (1.4) 60 (1.4)

Gender
Unknown 40 (0.7) 46 (1.1)
Male 3700 (60.2) 2549 (59.6)
Female 2387 (38.8) 1674 (39.1)
Collection (indistinguishable) 23 (0.4) 7 (0.2)

Age
Unknown 880 (14.3) 829 (19.4)
Under 14 years old 62 (1.0) 37 (0.9)
15-24 years old 736 (12.0) 520 (12.2)
25-45 years old 2294 (37.3) 1367 (32)
46-64 years old 1594 (25.9) 1052 (24.6)
Over 65 years old 584 (9.5) 471 (11)

Table 1. Comparison of basic case information reported in the online media
               from 2010 to 2016 (N=6150) and 2017 to 2021 (N=4276) in Taiwan.



Journal of Suicidology 2022 Vol. 17 No. 4									          379 

Profile of Online Suicide News Reports in Taiwan　                              En-Liang Wu, Ming-Been Lee, Chia-Yi Wu et al.

Variable
2012-2016 

n (%)
2017-2021 

n (%)
Z test

Type of suicide

Unknown 207 (3.4) 118 (2.8) 0.381

Suicide pact 409 (6.7) 248 (5.8) 0.358

Individual suicide alone 5062 (82.3) 3727 (87.2) <0.001

Suicide after murder 165 (2.7) 76 (1.8) 0.36

Suicide after attempting to kill husband - 1 (0)

Suicide after killing family member(s) 224 (3.6) 87 (2) 0.285

Mass suicide - 1 (0)

Suicidal ideation only 387 (6.3) 4 (0.1) <0.01

Suicide after injuring someone - 1 (0)

Suicide with children - 13 (0.3)

Suicide scene (multiple choice)

Unknown 207 (3.4) 198 (4.6) 0.33

Residence 2599 (42.3) 1471 (34.4) <0.001

Inside the car 453 (7.4) 396 (9.3) 0.243

Hotel 218 (3.5) 97 (2.3) 0.331

Workplace 137 (2.2) 106 (2.5) 0.394

School 164 (2.7) 125 (2.9) 0.397

Public buildings/public places 531 (8.6) 671 (15.7) <0.001

Railway or subway station 150 (2.4) 96 (2.2) 0.397

Bridge 273 (4.4) 356 (8.3) 0.05

Waterside 726 (11.8) 816 (19.1) <0.001

Suburbs/inaccessible places 204 (3.3) 273 (6.4) 0.111

Barrack 29 (0.5) 23 (0.5) 0.399

Other 272 (4.4) 47 (1.1) 0.097

Table 2. Comparison of information about suicidal behavior of individual cases reported in the online media 
               from 2012 to 2016 (N=4276) and 2017 to 2021 (N=6150) (continued).
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  Variable 2010-2016 
n (%)

2017-2021 
n (%) Z test

Unknown 292 (4.7) 312 (7.3) <0.001

Medication 348 (5.7) 185 (4.3) <0.001

Pesticide 167 (2.7) 60 (1.4) <0.001

Chemical cleaners 47 (0.8) 42 (1) 0.141

Alcohol or Injecting drugs 41 (0.7) 24 (0.6) 0.2670
Sharp weapon 586 (9.5) 366 (8.6) 0.0580
Hanging 634 (10.3) 341 (8) <0.001

Suffocation 71 (1.2) 16 (0.4) <0.001

Drowning 867 (14.1) 874 (20.4) <0.001

Falling from heights 1368 (22.2) 1188 (27.8) <0.001

Charcoal-burning 1182 (19.2) 552 (12.9) <0.001

Household gas 124 (2.0) 87 (2) 0.5000
Car exhaust 62 (1.0) 52 (1.2) 0.1660
Self-immolation 209 (3.4) 173 (4) 0.0540
Guns and Explosives 157 (2.6) 103 (2.4) 0.2610
Lying or jumping on railroad tracks 144 (2.3) 86 (2) 0.1510
Others 227 (3.7) 60 (1.4) 0.0000

Table 3. Methods of suicide reported in online news in two periods: 2010 to 2016 (N=6150) 
                and 2017 to 2021 (N=4276) in Taiwan.

Figure 1. Monthly media coverage of suicide methods in online news reports during 2017 and 2021.
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Variable 2010-2016 
n (%)

2017-2021 
n (%) Z test

Reason category (multiple choice)

Emotions / Relationships

Family issues 667 (10.8) 327 (7.6) 0.096

Couples issues 557 (9.1) 291 (6.8) 0.194

Romantic relationship issues 1001 (16.3) 496 (11.6) <0.05

Major loss 192 (3.1) 119 (2.8) 0.394

Peer pressure 57 (0.9 24 (0.6) 0.395

Workplace interpersonal issues 35 (0.6) 15 (0.4) 0.397

Interpersonal issues other than the above 82 (1.3) 53 (1.2) 0.398

Mental health/substance abuse

Depressed tendencies 193 (3.1) 173 (4) 0.358

History of depressive disorder 655 (10.7) 296 (6.9) 0.055

Non-depressive mental illness 287 (4.7) 190 (4.4) 0.394

Substance abuse 154 (2.5) 47 (1.1) 0.31

Work/economics

Unemployment 346 (5.6) 150 (3.5) 0.223

Debt 436 (7.1) 238 (5.6) 0.295

Economic factors other than the above 370 (6.0) 209 (4.9) 0.34

Physical disease

Prolonged illness 598 (9.7) 311 (7.3) 0.181

Non-protracted illness 123 (2.0) 72 (1.7) 0.394

Academic stress 96 (1.6) 38 (0.9) 0.375

Work stress 170 (2.8) 104 (2.4) 0.391

Military service stress 16 (0.3) 7 (0.2) 0.399

Legal issues

Litigation 93 (1.5) 27 (0.6) 0.359

Legal factors other than the above 33 (0.8)
Suicide by fear of crime 192 (3.1) 74 (1.7) 0.309

Persecution

Debt collection violence 20 (0.3) 4 (0.1) 0.397

Sexually assaulted events 38 (0.6) 9 (0.2) 0.391

Sexually molested events 3 (0.1)
Suffered from fraud 15 (0.2) 9 (0.2) 0.399

Bullying 24 (0.4) 15 (0.4) 0.399

Others 436 (7.1) 141 (3.3) 0.059

Unknown 1202 (19.5) 1583 (37) <0.001

Table 4. Reasons of suicide in cases reported in online news from 2010 to 2016 (N=6150) and 2017 to 2021 (N=4276)  
               in Taiwan.
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sensitive issues [13]. The stories are often simplified and 
personified to make them understandable and relatable to 
the general public [14]. Therefore, newsworthy suicide 
stories commonly involved public figures, vulnerable 
populations, public locations, violent or unusual methods, 
or critical social issues that impacted the community 
[15]. In the end, the news usually focused on the death 
event rather than the factors leading to the suicide [16]. 
Journalists were generally careful with the topic of 
suicide and mental illness. They struggled to balance 
public and private interests, reporting was impacted by 
the sources of information available, family reaction to 
reporting was taken into consideration, and sources and 
language could be a challenge to effectively shaping 
content[13].
　　A lack of training in journalism schools on safe 
suicide reporting is related to poor awareness or 
knowledge. Most media organizations had some form 
of general media ethics guidelines; however, none 
specifically addressed how to report issues related to 
mental health or suicide [16]. Similarly, the topic of 
suicide was also not covered in the syllabus of most 
journalism programs [15]. Media professionals would 
appreciate guidance to be able to understand grief and 
provide support when interviewing the bereaved [17]. 
However, journalists noted that the primary pressure on 
their storytelling came from the rapidity of turnaround, 
which has increased over the last decade due to the 
networked and instantaneous nature of social media, 
its ubiquity, and its 24/7 content cycle[13]. Under time 
pressure, they often didn't have enough time to discuss 
with mental health professionals before they submitted 
suicide reports. Most suicide reports are timely breaking 
news. . Perhaps there was not enough time to consult 
health experts, or there was no regular contact with 
health experts who were not always available to respond 
to the events. As a matter of fact, those items are related 

to mental health literacy [20]. It is imperative to develop 
greater collaboration between expert bodies, journalism 
schools, and media organizations for the improvement of 
future reporting on suicide.      
　　According to Table 5, compared to the period 
before the release of the Suicide Prevention Act in 2019, 
the number of news stories about suicide significantly 
decreased (n=1257 in 2018; n= 753 in 2019; n=562 in 
2020, n=596). This finding is in line with our previous 
study [19]. The law did suppress the number of suicide-
related news while comparing the trend two years before 
and after the enactment of the law [19]. In respecting 
editorial freedom, the purpose of the law is to mainly 
encourage more responsible reporting of suicide news 
rather than restricting suicide news reporting [18]. Some 
possible strategies include direct contact with chief 
editors of various media outlets, publishing articles in 
local media, and providing expert commentaries on 
different news platforms such as TV, radio, social media, 
and online news [2].
　　Establishing an instant consultation platform 
between media professionals and mental health 
professionals could improve adherence to these 
recommendations. Here in Taiwan, we have formed a 
LINE group with journalists, hoping they can consult 
mental health experts before releasing suicide-related 
news. Moreover, approaching various media outlets 
individually in the event of inappropriate reporting, 
timely responsive contact with local newsrooms on any 
misreporting, and even proactive actions before reporting 
a specific case most likely to be reported during the 
following hours are all suggested [19]. Based on the 
results, we still have a lot of room for improvement to 
orchestrate the platform for media professionals and 
health experts to work together. 
　　Most of the previous studies focused on the 
appropriateness of reporting according to the WHO 

*(Excluding duplicate reports of the same event)
Figure 2. Sex difference in online suicide reports by falling from heights during 2012 and 2021.
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guideline. Inappropriate media reporting of celebrities 
could increase suicide rates in the general public [21-24]. 
Detailed media reports and subsequent Google searches 
on carbon-monoxide self-poisoning also significantly 
increased suicides using the method [23]. However, 
copycat suicide might become more common nowadays 
with the rapid increase in connection due to growth 
in internet news media, personal broadcasting, online 
communities, and social network services, which provide 
a highly connected matrix whereby provocative suicide 
news reports can transmit and disseminate rapidly and 
widely. 
　　The study demonstrated the content characteristics 
of Taiwan's online media suicide reports and indicated 
that over 95% of the reports emphasized suicide methods. 
Importantly, the methods of falling from height increased 
obviously to the number one cause of media-reported 
suicide over the years. Compared to the prominent 
feature of a steady increase in the rate of falling from 
height in female suicide decedents from the national 
data [25], the standardized mortality rate increased from 
1.5/100,000 in 2016 to 2.40/100,000 in 2021), equal to 
the national number one cause of hanging. Some authors 
highly suspected the suicide coverage from the films [9] 
and daily suicide news reports were contributing factors. 
The copycat effects could also be triggered or aggravated 
by the accumulated online reports' contents. The female 
gender especially was reported to be more vulnerable to 
the suicide news report [26].   
　　Park et al. (2016) performed a subgroup analysis of 
copycat suicide in South Korea. They found that celebrity 
suicides significantly impacted suicide rates among 
people of the same sex or age as the celebrity [26]. Hahn 
Yi et al. (2019) [27] conducted a study using nationwide 
data on vulnerable groups for copycat suicide in South 
Korea. They selected 10 celebrity suicides for analysis 
and found that females aged 20–29 were the most 
susceptible subgroup. As Appendix 1 showed, the sharp 
increase in the rate of jumping from heights was noted 
for the suicide female decedents aged 15 to 29, which 
contributed to the general increase of jumping from 
height in the female gender. The copycat suicide patterns 
included both mass and point clusters [28,29]. The mass 
clusters mainly exhibited a one-to-many transfer mode, 
while the point clusters occurred to nearby individuals. 
Thus, the mass clusters could be defined as an upsurge 
in suicide frequency caused by mass media. Although in 
our study, only 1.4% of the reports related to celebrities, 
the persistent mentions of lethal methods like falling 
from height and drowning could negatively impact 
vulnerable individuals at risk of suicide, particularly for 
young females. 

Conclusions

　　More than 95% of the online media report on 
suicide news mentioned suicide methods, including 
falling from height, drowning, and charcoal burning. 
Although the National Suicide Prevention Act had 
the effect of reducing the number of media reports on 
suicide, falling from height was still the most commonly 
reported method among online media. The latent copycat 
effects triggered by online media reports among the 
individuals at risk of suicide need to be highlighted and 

further investigated. It is critical to collaborate more 
intensely between expert bodies, journalism schools, 
and media organizations for the improvement of future 
reporting on suicide.

Limitation
　　The current study focused only on the online reports 
of major media  in Taiwan. It did not involve other 
domestic news publications or other forms of media, 
such as social networking. However, the four newspapers 
had the highest readership and good coverage of 
essential media channels in Taiwan, and so the results 
could represent the mainstream news reporting styles 
regarding suicide. Future studies should include 
more comprehensive media sources for longer-term 
observations.
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Appendix : Suicide Methods by Gender

Appendix 1. Comparisons of the three commonly reported suicide methods by gender during 1994 and 2021.

Appendix 2. Standardized suicide rate by age in the females from 1994 to 2021.
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Self-Harm in Older Adults in Hospital Registry Data
 : A Consecutive 2-Year Study

Jeng-Yi Tyan1,2, Wen-Chien Hu3, Chien-Ching Yeh3 , Cheng-Chen Chang1,4*

Abstract:  Background: Self-harm is a high-risk behavior and often escalates to suicide. Among people 
who deliberately harm themselves, older people are more likely than younger people to die by suicide. 
Given that older adults are a particularly high-risk group for suicide and self-harm is a powerful predictor of 
suicide in later life, understanding self-harm in older adults has potential value in generating strategies for 
the prevention of self-harm and suicide. In this study, the basic characteristics of the elderly and self-harm 
methods were compared with those of young adults in a two-year data analysis. Method: We retrospectively 
reviewed records from January 2009 to December 2010 through the Register System of a hospital suicide 
prevention center. Subjects with repeated self-harm were excluded. 580 subjects were reviewed, including 
basic data, suicide method, possible causes, and medical outcomes after self-harm behavior. Differences 
in sociodemographic characteristics and suicide methods between older and younger adults were analyzed 
using chi-square tests and Student’s t-tests. Statistical significance was set at a level of p< 0.05. All data 
were analyzed with SPSS version 17.0. Results: Elderly adults were defined as older than 65 years. 580 
subjects (elderly=96, 39 men and 57 women; young adults=484, 158 men and 326 women) were collected. 
In the older adults group, the mean age was 70.4 years (SD=9.5). In the group of younger adults, the 
mean age was 35.2 years (SD=8.9). Regarding the method of suicide, hanging, burning charcoal, hypnotic 
overdose, and wrist cutting were statistically used more frequently in young adults than in the elderly. Older 
adults preferred to swallow herbicides or pesticides over young adults (p<0.001). In causes of suicide, older 
adults engaged in more self-harm behaviors due to medical illness.Conclusion: Older and young adults 
may choose their method of self-harm differently in terms of accessibility and causes. Strategies to prevent 
self-harm behaviors among young and old adults may be different.
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Introduction

　　Through the efforts of the Taiwan Ministry of Health 
and the Welfare and Taiwan Suicide Prevention Center, 
the crude suicide mortality rate dropped to 15.3 / 100,000 
populations in 2021. However, the crude mortality rate 
of older adults (27.6 / 100,000 population) is still higher 
than that of all ethnic groups. Non-fatal self-harm is 
one of the strongest predictors of complete suicide [1], 
and the older the person who had a previous history 
of self-harm, the greater risk of subsequent suicide [2, 
3]. Older adults (over 65 years) had reportedly higher 
suicidal intent than any other age group [4]. However, 
surprisingly, self-harm among older people has received 
little attention.compared to other age groups in Taiwan.
　　Self-harm is when someone injures or harms 
themselves to cope with or express extreme emotional 
distress and internal turmoil. In general, they do not 
intend to kill themselves, but the results can be fatal. 
Examples of self-harm include trying to poison oneself 
by taking too many tablets (medicines or something 
harmful), cutting or burning, hitting the head against 

objects, and punching or hitting oneself against 
something hard. People who self-harm do not intend to 
kill themselves [5]. However, self-harm is a high-risk 
behavior and often escalates to suicide. Among people 
who deliberately harm themselves, older people are more 
likely than younger people to die by suicide. Given that 
older adults are a particularly high-risk group for suicide 
and self-harm is a powerful predictor of suicide in later 
life, understanding self-harm in older adults has potential 
value in generating strategies for the prevention of self-
harm and suicide. Self-harm in older adults has distinct 
characteristics that should be explored to improve 
treatment and care. 
　　The risk factors for self-harm among older adults 
have been widely explored, including the influence 
of mental health conditions, physical illness, and 
psychosocial factors [6, 7]. Functional disability and 
some physical illnesses were associated with suicidal 
behavior in older adults [7]. In this study, the basic 
characteristics of the elderly and self-harm methods were 
compared with those of non-elderly adults in a two-year 
data analysis.



Journal of Suicidology 2022 Vol. 17 No. 4				     					      388 

Self-harm in Older Adults　　　　　　　　　　　　　             Jeng-Yi Tyan, Wen-Chien Hu, Chien-Ching Yeh et al.

Methods

　　The study was based on data collected through the 
registration system of the Changhua Christian Hospital 
(CCH) suicide prevention center. CCH is the only 
medical center located in Changhua city, so patients 
come to CCH mainly from central Taiwan. Because 
Changhua County is best known as the granary of 
Taiwan, this agricultural county has its special culture 
and Bussan. Every patient who comes to the hospital 
via the emergency department or admission with self-
harm behavior will upload a notification. The physical 
and mental health of the elderly in the emergency 
department deserves more attention. Through this 
system, the information of  all individuals who come to 
the CCH after self-harm is recorded. Self-harm refers to 
intentional self-injury or self-poisoning, regardless of 
the type of motivation or the degree of suicidal intent or 
consequence [8]. This is the same definition used by the 
Taiwan Suicide Prevention System. 

Data collection
　　We collected data from January 2009 to December 
2010. Subjects with repeated self-harm were excluded 
and 580 subjects were reviewed, including basic data, 
suicide method, possible causes, and medical outcomes 
after self-harm behavior.

Statistical analysis
　　Differences in socio-demographic characteristics 
and suicide methods between older adults (≥65 years) 
and non-older adults ( ＜ 65 years)were analyzed 
using chi-square tests and Student’s t-tests. Statistical 
significance was established at a level of p< 0.05. All 
data were analyzed with SPSS version 17.0.

Results

Numbers of persons 
　　Older adults were defined as older than 65 years. 
580 subjects (older adults=96, 39 men and 57 women; 
young adults=484, 158 men and 326 women) were 
collected. The age distribution and self-harm methods 
between men and women were listed in Table 1. In 
the older adults group, the mean age was 70.4 years 
(standard deviation, SD=9.5). In the young adult group, 
the mean age was 35.2 years (SD=8.9). Regarding the 
method of self-harm, hanging and swallowing herbicides 
were significantly used more by men, while hypnotic 
overdose and wrist cutting were significantly used more 
by women. Regarding causes of self-harm, men suffered 
mainly from alcohol use, unemployment, and chronic 
illness, while women faced significant sufferings with 
couple relationships and depression.  

Male (277, 47.8%) Female (303, 52.2%) p Value

Alive 260 (95.6%) 292 (98.6%) 0.03

< 65 y/0 229 (83%) 254 (83.8%)

>=65 y/0 47 (17%) 49 (16%) 0.78

Methods

Hanging 11 (4%) 2 (0.7%) 0.01

Car gas inhalation 2 (0.7%) 0 0.23

Herbicide swallowing 95 (34.3%) 55 (18.2%) <0.001

Charcoal burning 40 (14.4%) 32 (10.6%) 0.16

Floor jumping 7 (2.5%) 8 (2.6%) 0.93

Hypnotics overdose 62 (22.4%) 134 (44.2%) <0.001

Wrist cutting 12 (4.3%) 36 (11.9%) 0.001

Causes

Couple relationship 29 (10.5%) 78 (25.7%) <0.001

Emotional problem 24 (8.7%) 40 (13.2%) 0.08

Colleague relationship 5 (1.8%) 8 (2.6%) 0.5

Alcohol use 22 (7.9%) 3 (1%) <0.001

Depression 18 (6.5%) 44 (14.5%) 0.002

Unemployment 32 (11.6%) 14 (4.6%) 0.002

Chronic illness 42 (15.2%) 25 (8.3%) 0.009

Table 1. Basic demographic data (N = 580) of all patients.
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Methods used for self-harm between young 
and older adults
　　There is a similar survival rate after self-harm 
between young and older adults (p=0.35). Regarding 
self-harm methods (Table 2), charcoal burning, hypnotic 
overdose, and wrist cutting were statistically more 
commonly used in young adults than older adults. The 
ingestion of herbicide or pesticide was preferred by 
older adults over younger adults (p<0.001). Regarding 
the causes of self-harm, older adults performed more 
self-harm behaviors due to medical illness. In young 
adults, couple relationships, emotional problems and 
unemployment were significantly associated with self-
harm.

Discussion

　　In our study, men and women used different methods 
and claims of self-harm or suicide. Men often tried 
hanging and swallowing herbicide as a means of self-
harm, while women often considered hypnotic overdose 
and wrist cutting. Men had higher rates of alcohol 
use, unemployment, and chronic illness, while women 
had higher rates of relationship with the couple and 
depression. This may partially explain the significantly 
lower survival rate in men (95.5% vs. 98.6%) because 
hanging or herbicide swallowing used by men is more 

drastic than hypnotic overdose or wrist cutting used by 
women. This is in line with several studies [9, 10] that, 
compared to women, men choose more lethal methods, 
are more impulsive, are less likely to seek help for 
emotional problems, and express depression differently. 
Although men experienced depression in the same way 
as women did, they differed in terms of expression. It 
means that men express depression in a different way, 
such as through alcohol use or are less likely to be 
diagnosed [11]. 
　　In our study, young adults and older people differed 
in the methods and causes of self-harm. Young adults 
tended to hurt themselves with methods such as charcoal 
burning, hypnotic overdose, or wrist cutting. This finding 
is consistent with other studies that adolescents or young 
adults often self-poison or self-cut themselves [12]. 
Furthermore, charcoal burning is perceived as an easily 
accessible and painless method of dying among young 
people [13]. Therefore, future efforts to target these 
perceptions regarding charcoal-burning suicide may be 
warranted in both media reporting and suicide prevention 
programs.
　　Young adults often hurt themselves due to the 
claims of the couple relationship, emotional problems, 
and unemployment. Because the group of mean age of 
the young adults was 35.2 years (SD=8.9) in our study, 
relationship or work issue are prevalent in the age group. 
The relationship problem is commonly reported to be 
the precipitating factor for suicide in East Asia [14]. 

Table 2. Comparison between young and older adults.

<65 y/o >=65 y/o p Value

Alive 462 (97.5%) 89 (95.7%) 0.35

Methods

Hanging 11 (2.3%) 2 (2.1%) 0.9

Car gas inhalation 2 (0.4%) 0 0.53

Herbicide swallowing 95 (19.7%) 54 (56.3%) <0.001

Charcoal burning 70 (14.5%) 2 (2.1%) 0.001

Floor jumping 15 (3.1%) 0 0.08

Hypnotics overdose 184 (38.1%) 12 (12.5) <0.001

Wrist cutting 46 (9.5%) 2 (2.1%) 0.016

Causes

Couple relationship 97 (20.1%) 10 (10.4%) 0.026

Emotional problem 64 (13.3%) 0 <0.001

Colleague relationship 12 (2.5%) 1 (1%) 0.71

Alcohol use 23 (4.8%) 2 (2.1%) 0.24

Depression 57 (11.8%) 5 (5.2%) 0.06

Unemployment 46 (9.5%) 0 0.002

Chronic illness 29 (6%) 37 (38.5%) <0.001
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Liu et al. commented that Asian women often lack the 
resources to deal with marital and family problems under 
a patriarchal culture [14]. Although time is changing and 
we are now in the 21st century, gender equality is less 
than an issue in Taiwan. This implied that we should still 
be cautious about different burdens in terms of gender 
and age.   
　　Older adults tend to use herbicides and pesticides; 
this may be due to accessibility in the agricultural area 
(Changhua County). For the elderly, the aging process 
is the most relevant characteristic of physical illness and 
disability. Those who have physical illness seem to easily 
feel worthless due to their disability, which may lead to 
the consequence of increased suicide ideation. Elderly 
people who have experienced negative life events are 
more likely to self-harm. Among negative life events, 
loneliness and economic status were strongly associated 
with self-harm among older adults [15]. 
　　There are several limitations in this study. First, 
the information on suicidal behaviors was based on 
a retrospective self-report and therefore subjected to 
recall bias and the unwillingness of the respondents. 
Second, since the participants in this study were hospital-
registered data, the findings of this study cannot be 
generalized to other populations. But CCH is the 
only medical center in Changhua County, critically ill 
patients are often sent to the hospital, and this could be 
representative in an agricultural township. Third, among 
patients with self-harm behaviors, a concern raised here 
is whether self-harm cases and suicide attempters are two 
distinct populations. 

Conclusion

　　Older and young adults may choose their self-harm 
methods in terms of accessibility and claims. The pattern 
of variables related to suicidal intent varied with age. 
Strategies for the recognition and prevention of self-harm 
behaviors among young and old adults may be different. 
Understanding the nature of self-harm in later life is 
essential to provide more effective and adequate health 
care to this population. 
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Understanding Suicide in Patients with Treatment-Resistant Depression from the 
Perspective of the Integrated Motivational-Volitional Model of Suicidal Behavior
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Abstract:  Background: Patients with treatment-resistant depression (TRD) are at a higher risk of 
suicide. Current studies investigating both protective and risk factors were limited. This study aimed 
to utilize the framework of the integrated motivational–volitional model of suicidal behavior to gain a 
better understanding of suicidality in the population. Method: The participants were recruited through 
psychiatrists’ referrals in two general hospitals in northern Taiwan. Structured questionnaires were 
administered by a research assistant for data collection of demographics as well as resilience characteristics, 
suicidality, and psychosocial variables. Results: Significant differences were found between groups with a 
variety of suicidality (i.e., past-week suicide ideation, lifetime suicide attempt/self-harm, and future suicide 
intention) and the corresponding groups without suicide risks on the designated risk and protective suicide 
variables. Noticeably, resilience, inferiority, and hopelessness were found to be the main variables that 
significantly affected all of the three suicidality outcomes. Conclusion: Several factors (e.g., resilience and 
inferiority) were identified as potential key factors in suicide prevention among TRD patients in northern 
Taiwan. Further studies are needed to determine the directions of the relationships and their associations 
with other possible factors to build a more comprehensive foundation of suicide prevention for the targeted 
populations.

Keywords: the Integrated Motivational-Volitional model of suicidal behavior, treatment-resistant  
                    depression, resilience, subjective social status, inferiority, hopelessness. 
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Introduction

　　Suicide is a serious public health issue both globally 
and in Taiwan. According to WHO, suicide, one of the 
leading causes of death, takes away more lives than 
malaria, HIV/AIDS, breast cancer, war, and homicide [1]. 
Moreover, 703,000 people worldwide die by suicide each 
year. In 2019, suicide caused more than one death in 
every 100 deaths (1.3%) with a global age-standardized 
suicide rate of nine deaths per 100,000 population. 
According to Taiwan’s suicide statistics, a total of 3,656 
victims died by suicide in 2020 with a crude suicide rate 
of 15.5 deaths per 100,000 population [2]. Additionally, 
suicide was the 11th leading cause of death in the same 
year. Taken together, it is both critical and urgent to 
identify risk and protective factors in order to prevent 
further tragedies from happening, especially among at-
risk populations. 
　　All psychiatric disorders, including alcohol use 
disorder, depression, bipolar disorder, etc., were identified 
as robust suicide risk factors among both men and 
women [3]. And depression was found to be the strongest 
risk factor among them putting both men and women at 
a greater than the 15-fold risk for suicide. Unfortunately, 
depression is estimated to have a chronicity rate of about 
20% [4]. That is, one in five depressed patients develops 

chronic depression. Furthermore, it was estimated that 
only 6% of patients with major depressive depression 
(MDD) in primary care achieved remission [5]. And 
those patients are often classified as suffering from 
treatment-resistant depression (TRD) which is generally 
defined and recognized as failing to respond to at least 
two adequate antidepressant treatment trials for MDD 
[6]. Although TRD episodes are more commonly seen in 
MDD patients, patients suffering from bipolar disorder 
may also experience TRD episodes in their depressive 
phase. And the estimated incidences of attempted and 
completed suicide for TRD patients were 4.66 and 0.47 
suicides per 100 patient-years, respectively [7]. That is 
10 and 2-fold greater than the incidences reported in non-
resistant patients with 0.43 attempted and 0.22 completed 
suicides per 100 patient-years [8]. Consistently, TRD was 
found to be related to higher rates of suicide and self-
harm compared to non-TRD patients [9]. 
　　Collectively, there is no doubt that preventing 
suicide, especially in TRD patients is imperative. 
Therefore, the current study aimed to employ the 
integrated motivational–volitional model of suicidal 
behavior  ( IMV) to  get  a  more  comprehensive 
understanding of this high-risk population in Taiwan [10]. 
The model contains three parts: the pre-motivational 
phase, the motivational phase, and the volitional phase. 
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The first phase describes the biopsychosocial context 
that may put people at higher risk for the emergence of 
suicide ideation and behaviors. The second phase depicts 
how the feelings of defeat, humiliation, and entrapment 
lead to the emergence of suicide ideation/ intention and 
what kind of factors (i.e., the threat to self-moderators 
and motivational moderators) moderate the process. The 
final phase delineates the volitional moderators (VM) 
that may be responsible for the transition from ideation 
to behaviors. And the current study mainly investigated 
several different motivational variables such as 
subjective social status (SSS; i.e., the perception of one’s 
relative social standing compared to others), resilience 
(i,e., the ability to bounce back from and adaptively cope 
with great stressors [11]), inferiority, social support, 
loneliness, and hopelessness. One volitional variable, 
which was family suicide history, was also examined.
　　We hypothesized that there would be significant 
differences in all of these variables between the suicide 
groups in the current sample (i.e., participants with 
one-week suicide ideation, future suicide intention, 
or a history of suicide attempt/ self-harm) and the 
corresponding groups of  people without  those 
experiences.
 

Methods

Design
　　The present cross-sectional study was part of a 
3-year prospective study that examined the characteristics 
of a cohort of TRD patients and the effectiveness of a 
treatment method other than medication (i.e., Group-
based cognitive behavioral therapy). The previous 
method has been published elsewhere [12]. In this study, 
we particularly investigated the relationships between 
suicidality and potential risk (low SSS, inferiority, 
family suicide history, loneliness, and hopelessness) and 
protective factors (resilience and social support) in TRD 
patients. 

Procedure and participants
　　The participants were all recruited by psychiatrists' 
referrals at two general hospitals in northern Taiwan from 
January 2018 to October 2019. They were recruited from 
different clinical settings including psychiatric daycare 
services, outpatient departments, and inpatient units. 
The inclusion criteria included being 20 years of age and 
above, failing two antidepressant trials,  recent partial 
remission of major depressive episodes, having normal 
cognitive function, stable mental state, being able to 
communicate in Mandarin or Taiwanese, and signing the 
informed consent form. And exclusion criteria included 
cognitive dysfunction, unstable condition, refusing to 
provide any personal information, and high suicide risk. 
The present study was approved by the research ethics 
committees of two general hospitals in northern Taiwan 
(201612198RINB and 20190106R). 

Measurements
Demographics and psychosocial information

　　Demographics such as gender, age, educational 

years, educational level (middle school and below/
high school/ college and above), marital status (single/
divorced/separate/widow/married cohabited), religion 
(none/Buddhism/Taoism/ Cathol ic/  Chris t ian) , 
employment status (none/retired/employed/student/
housekeeper), and living status (alone/living with others) 
were collected. In addition, feelings of hopelessness 
and loneliness were assessed using yes or no questions. 
And the feeling of inferiority was evaluated using one of 
the items of the Brief Symptom Rating Scale (BSRS-5) 
[13]. The participants rated their levels of distress toward 
feelings of inferiority on a 5-point Likert scale from 0= 
not at all through 4= extremely.

Subjective Social Status (SSS) 

　　SSS was evaluated using the MacArthur Scale of 
Subjective Social Status in which  respondents are asked 
to place themselves on a 10-rung ladder reflecting social 
status in comparison to the general population in the 
country with the top of the ladder representing people 
who have the most money, education, and respected jobs 
and the bottom of the ladder representing people who 
have the least money, education, and respected jobs [14]. 
The scale has been further expanded to include another 
10-rung ladder in which respondents rated their SSS 
in comparison with their self-defined community [15]. 
The current study used the community ladder instead 
of the national one since the more direct experience of 
comparing social status or deprivation may be more 
interpersonally meaningful, making community SSS a 
more robust predictor of psychological well-being [16]. 
And the community ladder had a Kappa value of 0.58 
(0.56-0.61) [17].

Suicidality

　　Four different data regarding suicidality were 
collected: one-week suicide ideation, future suicide 
intention, lifetime suicide attempt/self-harm, and 
family suicide history. And those pieces of information 
were recorded by simply asking respondents yes or no 
questions.

Resilience

　　The Brief Resilience Coping Scale (BRCS) is a 
4-item rating scale assessing one’s ability to deal with 
or face adversity or stressful events in a highly adaptive 
fashion [18]. Each item is rated on a 5-point scale, from 
1 being “does not describe you at all” to 5 being “it 
describes you very well”. That is, the higher the score 
one gets, the more resilient he or she is. The Cronbach’s 
alpha of the scale was 0.82 for a sample of TRD patients 
[19]. Furthermore, researchers have found that the scale 
was positively and significantly related to variables 
such as active problem-solving, seeking social support, 
positive affect, life satisfaction, proactive coping, and 
reflective coping [18,20]. 

Data analysis
　　Statistical analyses were performed using IBM 
SPSS version 25 for windows. Descriptive statistics 
such as mean, standard deviation, and frequencies were 
calculated for all variables. And independent-samples 
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t-tests and chi-square tests for independence were used to 
test the hypotheses of the study. 

Results

Demographics
　　A total of 125 participants were recruited. Among 
them, 72.8% were female (n=91) and 27.2% were male 
(n=34) (Table 1). The average age of the sample was 
55.4 years of age. The majority of the participants had 
an educational level of high school or above with an 
average of 11.9 educational years. More than half of the 
participants (54.4%) were either married or cohabitated. 
Nearly forty percent of them identified themselves 
as Taoists in terms of religious belief.  In terms of 
employment status, 37.6% (n= 47) were unemployed, 
28.8% (n=36) were retired, and 33.6% (n=42) were 
employed, students, or housekeepers. Lastly, the majority 
of the participants (84%) were living with others.

Descriptive statistics
　　The average rating of the community SSS ladder 
was 5.3 with a standard deviation of 2.1, and the 
participants were generally low in resilience with an 
average score of 11.7 (SD=3.8) (Table 2). The majority 
of them (63.2%) felt a “moderate” to “very severe” level 
of distress toward the feeling of inferiority. Most of the 
participants had feelings of hopelessness and loneliness. 

Regarding suicidality, approximately half of them were at 
high risk for suicide. Although a total of 118 participants 
overwhelmingly reported having suicide ideation in their 
lifetime, most of them did not report any suicide ideation 
in the previous week and future intention. Lastly, while 
over half of them had a history of suicide attempts or 
self-harm, most of them did not report any family suicide 
history. 

The relationships between study variables 
and suicidality 
Suicidal ideation (1 week)

　　Independent-samples t-tests were performed to 
investigate whether there were significant differences 
between participants with or without suicide ideation 
in the previous week on three measured scores (i.e., 
community SSS, resilience, and inferiority). The results 
showed that participants without suicide ideation in 
the previous week scored significantly higher on both 
community SSS and resilience (t = 3.07, p < 0.01; t = 
7.38, p <0.001) (Table 3). Moreover, they also were 
less stressed about the feeling of inferiority ( t = -3.83, 
p <0.001). In terms of the categorical variables, the 
results of chi-square tests for independence showed that 
76.4% and 87.3% of people reporting suicide ideation 
in the previous week had feelings of loneliness and 
hopelessness (χ2= 5.59, p< 0.05; χ2= 15.22, p < 0.001). 
However, there were no significant differences between 

Variable n/Mean ± SD %
Gender

Male 34 27.2
Female 91 72.8

Age 55.4 ± 14.6
Educational years 11.9 ± 4.8
Education

Middle school and below 42 33.6
High school 25 20

  College and above 58 46.4
Marital status

Single 26 20.8
Divorced/Separate/Widow 31 24.8
Married/Cohabited 68 54.4

Religion
None 31 24.8
Buddhism 35 28.0
Taoism 48 38.4
Catholic/Christian 11 8.8

Employment status
None 47 37.6
Retired 36 28.8
Employed/Student/House-

keeper
42 33.6

Living status
Alone 20 16
Living with others 105 84

Table 1. Demographics.
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the groups regarding social support and family suicide 
history.

Future suicide intention

　　Independent-samples t-tests were used to evaluate 
the differences between participants with and without 
future intention to engage in suicide behaviors on three 
measured scores (i.e., community SSS, resilience, and 
inferiority). The findings indicated that the participants 
without future intention reported significantly higher 
levels of community SSS and resilience (t = 3.04, p 
< 0.01; t = 6.03, p <0.001, respectively) (Table 4). In 
addition, they also reported lower levels of distress 
toward the feeling of inferiority (t = -3.12, p < 0.01). In 
terms of other categorical variables, the chi-square tests 
for independence showed that 59.5% of the participants 
without future intention had social support (χ2= 
4.05, p <0.05). Unsurprisingly, there were significant 
differences between the groups regarding the feelings 
of loneliness and hopelessness (χ2= 7.44, p <0.01; χ2= 
16.51, p <0.001). Nevertheless, there were no significant 
differences between the two groups in terms of family 
suicide history. 

Lifetime suicide attempt/ self-harm

　　Independent-samples t-test and chi-square test for 
independence were used to explore the relationships 
between lifetime suicide attempt/ self-harm and the 
dependent variables of the current studies. The results 
showed that participants with a history of suicide 
attempts or self-harm were less resilient (t = 2.72, P < 
0.01) (Table 5). They were also more stressed about their 
feelings of inferiority (t = -1.99, P < 0.05), and 77.8% 
of them reported feeling hopeless (χ2= 6.44, p < 0.05). 
The two groups did not differ significantly on all other 
variables.

Discussion

   　The present study painted a relatively comprehensive 
picture of suicidality among TRD patients in Taiwan. 
Over half of the participants were at high risk of 
suicide and had a history of suicide attempts or self-
harm. Moreover, over 90% of them had thought of 
engaging in suicidal behaviors in their lifetime. That 
was overwhelmingly higher than the previously reported 

Variables n/Mean ± SD %
Subjective social status (community) 5.3 ± 2.1
BRCS Score (Resilience) 11.7 ± 3.8
Inferiority (BSRS-5) 2.1 ± 1.5

None 29 23.2
Mild 17 13.6
Moderate 19 15.2
Severe 30 24
Very severe 30 24

Feelings of loneliness
Yes 80 64.0
No 45 36.0

Hopeless feelings 
Yes 85 68.0
No 40 32.0

CMHC-9 3.9 ± 2.6
High-risk suicide (≥4) 63 50.4
Low-risk suicide (<4) 62 49.6

Future suicide intention
No 79 63.2
Yes 46 36.8

Suicidal ideation (1 week)
No 70 56
Yes 55 44

Lifetime suicidal ideation 
No 7 5.6
Yes 118 94.4

Lifetime suicide attempt/self-harm 
No 53 44
Yes 72 56

Family suicide history 
No 88 70.4
Yes 37 29.6

Table 2. Descriptive statistics.
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Variables n/Mean ± SD %
Subjective social status (community) 5.3 ± 2.1
BRCS Score (Resilience) 11.7 ± 3.8
Inferiority (BSRS-5) 2.1 ± 1.5

None 29 23.2
Mild 17 13.6
Moderate 19 15.2
Severe 30 24
Very severe 30 24

Feelings of loneliness
Yes 80 64.0
No 45 36.0

Hopeless feelings 
Yes 85 68.0
No 40 32.0

CMHC-9 3.9 ± 2.6
High-risk suicide (≥4) 63 50.4
Low-risk suicide (<4) 62 49.6

Future suicide intention
No 79 63.2
Yes 46 36.8

Suicidal ideation (1 week)
No 70 56
Yes 55 44

Lifetime suicidal ideation 
No 7 5.6
Yes 118 94.4

Lifetime suicide attempt/self-harm 
No 53 44
Yes 72 56

Family suicide history 
No 88 70.4
Yes 37 29.6

prevalence rates in the general population and non-
institutionalized civilians in Taiwan with lifetime rates 
of suicide ideation of 18.49% and 7.52% respectively 
[21,22]. Despite being at high risk of suicide, most 
of the patients in the current sample didn’t report any 
future intention or suicide ideation within a relatively 
short period of the past week. Furthermore, there were 
significant differences between different groups on 
various measures in this study. For instance, compared 
to participants who had three specific suicidality 
experiences (i.e., future suicide intention, suicide ideation 
in the past week, and a history of suicide attempts or self-
harm), participants without those experiences reported 
significantly higher levels of resilience. Further, they 
also felt less stressed about their feelings of inferiority. 
Unexpectedly, however, significant differences were not 
found between the groups in terms of family suicide 

history.  
　　Community subjective social status (SSS) was 
found to be associated with suicide ideation in the past 
week and future suicide intention. And this finding can 
be explained by two theoretical models: social rank 
theory [23] and the IMV model [10]. The former model, 
which is based on evolutionary psychology, proposes that 
low mood and submissive behaviors are undesirable but 
adaptive responses to defeating situations such as losing 
rank within the social group and competing resources 
with dominant others. However, when the situations 
last and there is no possibility of escape (entrapment), 
the stress response turns into a chronic state known as 
arrested flight [24]. In other words, comparing oneself 
negatively with others results in the experience of being 
of low rank, which may make him or her feel defeated 
and trapped in the environment [25]. And those concepts 

Suicidal ideation (1-week)
 Yes                                         No df t/χ2 Cohen’s d/phi

Mean ± SD/N (%) Mean ± SD/N (%)
SSS (community) 4.62 ± 2.02 5.76 ± 2.09 123 3.07** 0.55
Resilience 9.31 ± 2.85 13.50 ± 3.37 123 7.38*** 1.34
Inferiority 2.67 ± 1.45 1.69 ± 1.41 123 -3.83*** -0.68
Social support 24 (43.6%) 41 (58.6%) 1 2.19 0.15
Family history 20 (36.4%) 17 (24.3%) 1 1.62 0.13
Loneliness 42 (76.4%) 38 (54.3%) 1 5.59* 0.23
Hopelessness 48 (87.3%) 37 (52.9%) 1 15.22*** 0.37

  
Future intention

Yes                                      No df t/χ2 Cohen’s d/phi

Mean ± SD/N (%) Mean ± SD/N (%)

SSS (community) 4.48 ± 2.35 5.71 ± 1.86 78.02 3.04** 0.58

Resilience 9.30 ± 3.10 13.03 ± 3.45 123 6.03*** 1.13

Inferiority 2.65 ± 1.48 1.81 ± 1.44 123 -3.12** -0.58

Social support 18 (39.1%) 47 (59.5%) 1 4.05* 0.20

Family history 14 (30.4%) 23(29.1%) 1 .000 0.01

Loneliness 37 (80.4%) 43 (54.4%) 1 7.44** 0.26

Hopelessness 42 (91.3%) 43 (54.4%) 1 16.51*** 0.38

Lifetime SA/SH
 Yes                                    No df t/χ2 Cohen’s d/phi

Mean ± SD/N (%) Mean ± SD/N (%)
SSS (community) 5.00 ± 2.28 5.60 ± 1.86 123 1.58 0.30
Resilience 10.90 ± 3.72 12.70 ± 3.62 123 2.72** 0.50
Inferiority 2.35 ± 1.51 1.81 ± 1.46 123 -1.99* -0.36
Social support 33 (45.8%) 32 (60.4%) 1 2.04 0.14
Family history 25 (34.7%) 12 (22.6%) 1 1.6 0.13
Loneliness 48 (66.7%) 32 (60.4%) 1 0.29 0.07
Hopelessness 56 (77.8%) 29 (54.7%) 1 6.44* 0.24

Table 3. Suicidal ideation (1-week) and study variables.

Table 4. Future intention and study variables.

Table 5. Lifetime SA/ SH and Dependent Variables.
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were further used to understand the emergence of suicide 
ideation in the latter model. Based on the IMV model, it 
was found that negative social comparisons were related 
to feelings of defeat and entrapment [26]. And defeat 
acted as a mediator in the relationship between negative 
social comparisons and entrapment. Suggesting that the 
perception of being at a lower social rank may increase 
one’s feeling of being defeated and that may further lead 
to entrapment. Moreover, the link between defeat and 
suicide ideation was found to be mediated by entrapment. 
That is, feelings of entrapment may potentially explain 
the underlying mechanism behind the transition from 
feeling defeated by adversities to suicide ideation. 
Taking these findings together, it is not surprising that 
participants with suicide ideation in the past week and 
future suicide intention placed themselves significantly 
lower on the community social ladder compared to those 
without suicide ideation and future suicide intention. In 
other words, it is possible that they were trapped in the 
feelings of being defeated resulting from the experience 
of being of lower social standing than others. Similarly, 
the finding, which showed that the more stressful one 
was about the feeling of being inferior to others, the more 
likely he or she had suicide ideation in the past week and 
future suicide intention, further confirmed how negative 
social comparisons may affect the emergence of suicide 
ideation. 
　　Resilience played a completely different role in 
the present study with the TRD patients without suicide 
ideation in the past week and future suicide intention 
showing significantly higher levels of resilience 
compared to the other group. This is consistent with 
the study that reported that resilience had a potential 
moderating effect on the relationship between depressive 
symptoms and suicide ideation even after controlling for 
covariates such as age, education year, marital status, 
and monthly family income [27]. In addition, among 
the patients with high levels of depressive symptoms, 
61.1% of the patients, who had low resilience, reported 
moderate-severe suicide ideation. In comparison, 
only 38.8% of high resilience patients had the same 
experience. Furthermore, resilience was found to have 
a moderating effect on the relationship between defeat 
and entrapment [26]. Nevertheless, the effect was only 
valid when the feeling of being defeated was high. This 
indicated that resilience becomes a buffer only when 
the levels of stress are high. Moreover, resilience also 
buffered feelings of entrapment against suicide ideation. 
Yet, the possible buffering effect was no longer active 
when feelings of entrapment were low. 
　　In the present study, social support may also play a 
protective role against suicide ideation and participants 
who had someone to talk to while feeling down were 
less likely to report future suicide intention. This was 
supported by the finding in a meta-analysis that there 
was a significant relationship between perceived social 
support and decreased suicide ideation among older 
adults [28]. On the other hand, feelings of loneliness, 
a potential risk factor, affected more participants with 
past-week suicide ideation and future suicide intention 
than those without those thoughts. This was an expected 
outcome since the link between loneliness and suicide 
ideation was a well-established relationship with two 
meta-analyses reporting that loneliness was a strong 
predictor of suicide ideation [28,29]. Furthermore, 

the possible underlying mechanism among those 
relationships including resilience was that perceived 
social support either directly weakened the relationship 
between loneliness and suicide ideation or indirectly 
affected it through resilience [30]. Interestingly, compared 
to non-Chinese communities, social relationships (i.e., 
social support and loneliness) had a stronger impact on 
suicide ideation among Chinese communities [28]. This 
suggested that there might be a cultural influence behind 
the relationship.  
　　Our study also found that participants who didn’t 
report any suicide ideation in the past week or future 
suicide ideation were less likely to have feelings of 
hopelessness in comparison to the other groups. Indeed, 
feelings of hope were found to have a moderating effect 
on the relationship between entrapment and suicide 
ideation [31]. In other words, entrapment was no longer 
associated with suicide ideation when feelings of hope 
were high. This suggested that people who have high 
hopes, namely, the ones who frequently set goals, are 
capable of finding pathways to attain the goals, are 
motivated to achieve the goals, and are at a lower risk of 
developing suicide ideation even when they are trapped 
by the adversities and challenges in life [31,32,33]. 
　　It was found that the participants, who had not 
engaged in any suicidal behaviors or self-harm behaviors 
in their lifetime, were significantly more resilient than 
those who had. This result was expected since deliberate 
self-harm was correlated positively and inversely with 
depression and resilience [34]. Moreover, resilience 
not only moderated but also mediated the link between 
depression and deliberate self-harm. Similarly, when 
comparing three high-risk groups (i.e., people who had a 
family history of suicide attempts and early onset mood 
disorders) to a healthy group, patients with prior suicide 
attempt(s) and a history of major depressive disorder or 
bipolar disorder were the least resilient among the groups 
[35]. In addition, resilience was also found to be strongly 
associated with other risk factors such as hopelessness. 
This is parallel to our finding that patients with a history 
of suicide attempts or self-harm were more likely to 
feel hopeless. Consistently, patients who were assessed 
as hopeless by a clinician were at an increased risk of 
further self-harm behaviors and suicide deaths within a 
year after the index episode [36]. Taken together, while 
hopelessness may put TRD patients at higher suicide 
risk, resilience may act as a buffer that protects them. 
　　The results of the current study also showed 
that there was an association between inferiority and 
lifetime suicide attempts or self-harm. In parallel, the 
more one tended to negatively compare himself or 
herself with others on social media, the more he or she 
was at risk of suicide attempts, suicidal ideation, non-
suicidal self-injury (NSSI), and NSSI ideation [37]. 
Interestingly, although people with a history of NSSI 
obviously experienced greater shame, worse self-concept 
integration, and more negative social comparison, the 
social comparison was not independently associated with 
NSSI; nevertheless, shame was still able to differentiate 
people with a history of NSSI from people without [38]. 
Similarly, in the current study, the more one was stressed 
about feelings of inferiority, the more likely he or she 
had a history of suicide attempts or self-harm. The above 
findings suggested that comparing oneself negatively 
to others may not be detrimental per se, but the ensuing 
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feelings of distress or shame may put individuals at 
a higher risk. This suggestion does not contradict the 
finding that negative social comparison may lead to the 
emergence of suicide ideation through feelings of defeat 
and entrapment [26] but indicates that there may be 
other potential variables that mediate or moderate those 
relationships, especially when thoughts turn into actions 
according to the IMV model [10]. Furthermore, this 
explanation may be true since social comparison may 
lead to feelings of helplessness through feelings of shame 
[39]. Moreover, a suicide attempt may be considered as 
an attempter’s last resort to escape from psychological 
pain [40]. In other words, a suicide attempt may be 
seen as a sign of crying for help in a hopeless situation 
even if the intention behind the action may not be the 
determination to die, but the attempt to ask for help [41]. 
　　The finding, which showed that it was not more 
likely for the participants with a history of suicide 
attempts or self-harm to have a family history of 
suicide, was not consistent with the literature [42,43,44]. 
However, this may be explained by the limitation of 
the current study, namely that the sample size of the 
participants who had a family history (n=37) was much 
lower than that of those without a family history (n=88). 
Moreover, the current study was further limited by the 
following facts. It was a cross-sectional study design with 
a small sample size that limited the ability to examine the 
causal relationships between the variables. In addition, 
the clinical sample of the study and the relatively high 
age average of the sample hindered the generalizability 
of the results.
  

Conclusions

　　The findings showed that variables such as 
resilience, inferiority, and hopelessness might play 
important roles in the emergence of suicide ideation 
and the transition to action. In addition, it also showed 
that the IMV model might potentially help us get more 
insights into suicidality among TRD patients in Taiwan. 
Future studies should involve the examination of possible 
pathways that can explain the development of suicidal 
thoughts and behaviors. For instance, by taking culture 
into account, the role of perceived family perfectionism 
(i.e., the perception of the degree of perfectionism in the 
family) may play an interesting role in the formulation 
of suicidal thoughts by relating to feelings of defeat and 
entrapment [45]. Based on the IMV model, perfectionism 
is considered a pre-motivational variable that puts 
individuals at a higher risk for suicide, and family 
perfectionism may have a particularly strong impact on 
the population living in a collectivistic culture where 
people put much importance on family.
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Introduction

　　Suicide is a complex behavior and a significant 
health priority. The age-standardized suicide rate was 
9.2 suicides per 100,000 persons in 2019 estimated 
by the World Health Organization [1]. In Taiwan, the 
standardized suicide rate was 11.8 per 100,000 persons 
in 2020 and was the 11th leading cause of mortality [2]. 
Suicide prevention tasks aim to increase awareness and 
strengthen prevention strategies in a comprehensive 
way [3]. For suicide mortality, mental disorders had 
substantially increased rates of more than ten times 
compared with the general population [4]. Noteworthy, 
depression had an increased suicide risk of 19.7 times 
compared with the general population [4]. Depression 
was found to be significantly associated with gender, 
family history of psychiatric disorder, previous suicide 
attempt, severe type of depression, hopelessness, and 

comorbid disorders (such as anxiety and misuse of 
alcohol and drugs) [5].
　　Identifying the severity of depression is of 
paramount role in suicide risk evaluation [5]. Among 
patients with depression, treatment-resistant patients had 
a higher suicide risk, i.e., 0.47 for completed and 4.66 
for attempted suicides per 100 patient-years irrespective 
of treatment [6]. Furthermore, patients with treatment-
resistant depression (TRD) have higher rates of suicide 
and self-harm compared with non-TRD patients; the 
adjusted hazard ratios were 2.20 and 1.51, respectively, 
in the first year of the follow-up study in Denmark [7]. 
　　Owing to the high-risk feature of suicide among 
patients with TRD, suicide prevention is of paramount 
importance for this population. Biopsychosocial 
determinants for suicidality in depression were discussed, 
such as psychosocial risk factors, coping skills, and 
psychiatric disorders. It is hypothesized that imminent 
suicidality may have unique neurobiological mechanisms 
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different from depression without serious suicidality 
[8]. In addition to the difference in neurobiological 
mechanisms, psychosocial risk factors of suicide risk 
among those with TRD were not fully understood. 
　　Suicide is not a consequence of a specific disease 
process, and a life-long perspective should be kept in 
mind [9]. In addition to psychosocial factors, variables 
such as personality, treatment adherence, self-efficacy, 
resilience, and quality of life were the high risk for 
suicide. Moreover, clinicians were suggested to put 
emphasis on the assessment of predisposing and 
precipitating factors of suicide, regular follow-up of 
suicide risk, and the use of risk-assessment tools [10]. 
Furthermore, self-rated satisfaction with mental or 
physical health has a long-term effect on the suicide risk 
[11]. Considering all the factors listed above, this study 
aim to investigate the psychosocial characteristics and 
suicide risks among patients with TRD.

Methods

Design
　　This was a cross-sectional study with questionnaire 
investigation in two general hospitals in northern Taiwan. 
The participants received structured questionnaire 
interview after consent of participation. All the data were 
collected face-by-face and keyed in the computer for 
statistics. The ethical approval was acquired from two 
study hospitals separately, with the IDs 201612198RINB 
and 20190106R.

Participants 
　　The participants of the current study were recruited 
from psychiatric day-care service, inpatients units or 
outpatient departments during January 2018 to October 
2019. They were all confirmed with the diagnosis of 
MDD according to the 5th version of Diagnostic and 
Statistical Manual (DSM5) by the psychiatrists. All the 
participants were under medication treatment with or 
without psychological or other therapeutic treatments. In 
this study, we defined TRD as patients who failed at least 
two adequate antidepressant therapies [12; 13]. Clinical 
records of the participants were examined concurrently.
　　Other than the diagnosis, the Inclusion criteria 
of the participants were: (1) aged 18-64; (2) able to 
communicate with Mandarin or Taiwanese; (3) no 
detectable neuro-cognitive impairment during study 
period judged by the co-PI; (4) competent to sign the 
informed consent; the exclusion criteria were: (1) unable 
to cooperate due to psychiatric symptoms; (2) unwilling 
to provide most information in the questionnaire; (3) 
unstable condition. The participants received a structured 
questionnaire interview with an informed consent. All 
the data were collected face-by-face. 

Measures
　　Socio-demographic information including age, 
gender, marriage, education, religion, employment status, 
and living status were recorded. Moreover, the following 
measures were used to assess physical and mental health, 
psychological distress, psychosocial characteristics, and 
the assessments toward suicidality. 

Health and psychosocial characteristics
　　The study collected the participants’ number of 
physical comorbidities, self-rated adherence [from 0 
(worst) to 10 (best)], degree of physical pain [from 
0(none) to 10(greatest)], frequent feelings of loneliness 
(yes/no), major live events in a year, unpleasant family 
atmosphere, and hopeless feelings (yes/no). 

Self-rated physical and mental health
　　Self-report physical and mental health were derived 
from the response to the question of “Overall, how do 
you rate your physical/mental health”. Ratings were from 
worst (1), poor (2), fair (3), good (4), to excellent (5). 
The analysis was then separated into binary of low and 
high. Responses of 1 or 2 were classified as low and 3 to 
5 were classified as relatively high self-rated physical/
mental health.

Maudsley Personality Inventory (MPI)
　　MPI is a 30-item self-administered scale, measures 
3 personality traits-neuroticism, extraversion, and social 
desirability. Neuroticism and extraversion contained 13 
items respectively, and four items for social desirability 
as a lie scale. Each item was rated according to personal 
experience as "yes/no". "Yes" response indicates the 
individual agrees to the description suitable for him. The 
"?" response indicates that the respondents had difficulty 
making a clear decision. The higher neuroticism score 
means the higher trends of neuroticism, which was more 
prone to poorer mental health. The Chinese MPI has 
proven to be a reliable scale in both the medical setting 
and community in Taiwan [14].

The Five-Item Brief Symptom Rating Scale 
(BSRS-5)
　　The BSRS-5, also named the “Mood thermometer”, 
is a 5-item Likert scale (scores of 0 to 4) to assess 
psychological distress level of the respondent. 
The full scale contains the following five items of 
psychopathology: (1) having trouble falling asleep 
(insomnia); (2) feeling tense or keyed up (anxiety); 
(3) feeling easily annoyed or irritated (hostility); (4) 
feeling low in mood (depression); (5) feeling inferior to 
others (inferiority). An additional question for assessing 
suicidal ideation in past week was added at the end of 
the questionnaire. The cut point of BSRS-5 was set at 
6; higher score indicates higher level of mental distress 
(i.e., presence of psychiatric morbidity). BSRS-5 has 
been utilized widely in clinical setting and in general 
population in Taiwan [15]. The questionnaire showed a 
high internal consistency with Cronbach’s alpha = 0.84 
in our study [16].

The 9-Item Concise Mental Health Checklist 
(CMHC-9) 
　　The CMHC-9 was developed to assess an overall 
suicide risk for clinical patients or community residents. 
The nine items were divided into two core components 
of assessment, i.e., psychopathology/mental distress 
and major suicide risk factors. Each item was rated as 
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0 (no distress at all) or 1 (significant distress), with the 
timeframe spanning from past-week (5-item mental 
distress), lifetime (suicide attempt), and future (suicide 
intention), drug or alcohol abuse, no trustworthy person 
to talk to, to objectively assess the overall risk of 
suicide. The Cronbach’s alpha of CMHC-9 in this study 
demonstrated adequate internal consistency with 0.77 
[16]. The cut-off point was set at 4, with higher scores 
indicating higher suicide risk. The CMHC-9 is designed 
for suicide care engagement and rapid screening of 
psychological distress and potential common mental 
disorders such as depression or anxiety [17].

Suicidality assessment
　　Suicidality in the study included suicidal ideation 
in recent week or lifetime, lifetime suicide attempt, and 
future intent to die. In present study, high level of suicide 
risk was defined as when participants experienced 
both one-week suicidal ideation and a lifetime attempt; 
either or none of these two factors was defined as low-
risk. These two factors were mentioned as important 
predictors in the general population [18,19]. Further, the 
history of suicide attempt was the strongest risk factor for 
suicide behavior among patients with TRD [20]. Thus, 
we aimed to identify key factors relating to this relatively 
high-risk status of suicide.

Data Analysis
　　All statistical analyses were performed by SPSS 
PC+ version 22. The significant level will be set at 
0.05. Chi Square test was performed to compare the 
difference of psycho-social variables between high and 
low suicidal risk groups. Stepwise logistic regression 
models were used to estimate the association between the 
psychosocial variables and suicide risk. The association 
among the variables including socio demographics, 
health and psychosocial characteristics and suicidology 
was examined using Pearson’s correlation correlations. 
For descriptive purposes, a correlation coefficient of 0.1-
0.3 was deemed as small strength of association, 0.3-0.5 
as moderate, and 0.5-1.0 as large. Further, stepwise linear 
regression was performed to estimate the association 
between psychosocial variables and suicidal risk 
(defined as high/low status) as the outcome. Statistical 
significance was set at P<0.05.

Results

The socio-demographic and clinical 
characteristics of the participants 
　　As presented in Table 1, there were 125 participants 
enrolled in the study with a mean age of 55.4 years, and 
the average educational years was 11.9 years. More than 
half (54.4%) were married or cohabited; only 24.8% 
had no religious affiliation. Among the participants, 
37.6% were jobless, and 60% lived with more than two 
cohabitants. 
　　The mean score of MPI of Neuroticism was 13.8 
(0-26) and Extroversion was 14.6 (0-26) (Table 2). 
Moreover, the mean number of comorbidities was 1.8 

and drug adherence was 8.6 (0-10). Degree of physical 
pain was rated as 3.4 points on a 0-10 scale. The self-
rated physical health level was mean-scored 2.6 (1-5), 
with 52.8% classified as high; comparably, self-rated 
mental health was mean-scored 2.3 (1-5), with 42.4% 
(n=53) classified as high. As high as sixty-four percent 
(n=80) of the participants affirmed feelings of loneliness. 
Notably, the most common major life event in a year was 
severe illness (n=47, 37.6%). Unpleasant family events 
were reported in 57 participants (45.6%) and hopeless 
feelings reported in 85 participants (68%).      
　　In terms of suicide risk assessment, the majority 
of participants had suicidal ideation in their lifetime 
(n=118, 94.4%) (Table 2). Furthermore, 57.6% (n=72) 
had ever attempted suicide, 36.8% (n=46) revealed their 
future suicide intent. More specific in recent one-week 
suicidal ideation assessment, more than half participants 
reported no suicide ideation (58.4%, n=73), one-fifth 
reported severe (12%, n=15) to very severe (7.2%, n=9). 
In addition to suicide risk, most of participants (n=103, 
82.4%) denied alcohol or drug abuse, about half of them 
(n=60, 48%) felt no trustworthy person to talk at low 
mood. 
　　The mean score of BSRS-5 was 10.8, with 80.8% 
(n=101) had score ≧ 6, meaning significant mental 
distress notifying engagement for improvement. Mean 
CMHC-9 score was 4.0 with 50.4% participants were 
categorized in high-risk suicide group (cut off score ≥4).     

The association between the social 
demographic, health and psychosocial 
characteristics and suicidality
　　In this study, suicide risk was classified into high 
or low. As Table 1 showed, the high-risk individuals had 
the following significant characteristics in comparison 
with the low-risk group: younger age (mean age 46.8vs 
59.0 years old), single(p=0.001), employment status 
(p=0.007), living status (p=0.028).      
     As can be seen in Table 2, in addition to both of self-
rated mental and physical health were significant in 
low to high suicide risk group (2.6 vs. 1.5, 2.7 vs. 2.2, 
respectively). In major life events in a year, significances 
were found in conflicts with others, financial crisis, break 
up with close friends, parental conflicts, legal dispute 
while the sample size of these factors were limited. 
Unpleasant family atmosphere and hopeless feeling 
also matter in suicide risk. In high suicide risk group, 
participants had unpleasant family atmosphere is doubled 
the number of participants who denied (25 vs. 12, 67.6% 
vs. 32.4%) and majority of participants (n=34, 91%) in 
high suicide risk group had hopeless feeling. The level of 
psychological distress rated by BSRS-5 were higher in 
high suicide risk group compared with low suicide risk 
group. In addition, in high suicide risk group, only one 
person reported low psychological distress. The scores 
of CMHC-9 in two risk group were also significantly 
different (3.1 vs. 6.2) in high suicide risk group, only 
4 people reported less than four-points in the CMHC-9 
score. 
     To construct our validity, Pearson correlation 
coefficients were assessed between each variables 
including social demographics, health and psychosocial 
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Table 1. The associations between the sociodemographic variables and suicide risk levels among patients with TRD 
              (N=125).

Note: SI=suicidal ideation; SA=suicide attempt.

Suicide risk t/χ2 p value
n (%)/ Mean ± standard deviation Total Low (n=87) High (n=38)
Gender

Male 34(27.2) 26(29.5) 8(21.6) 1.042 .307
Female 91(72.8) 61(70.5) 30(78.4)

Age 55.4±14.6 59.0±12.7 46.8±15.4 4.160 <0.001
Educational years 11.9±4.8 11.7±5.0 12.3±4.2 -0.364 0.698
Marital status 16.307 0.001

Single 26(20.8) 11(12.5) 15(40.5)
Divorced/Separate/Widow 31(24.8) 21(23.9) 10(27.0)
Married/Cohabited 68(54.4) 55(63.2) 13(34.2)

Religion 2.522 0.641
None 31(24.8) 19(21.6) 12(32.4)
Buddhism 35(28.0) 26(29.5) 9(24.3)
Taoism 48(38.4) 34(38.6) 14(37.8)
Catholic/Christian 11(8.8) 9(10.2) 2(5.4)

Employment status 17.709 0.007
None 47(37.6) 27(30.7) 20(54.1)
Retired 36(28.8) 29(33.0) 7(18.9)
Employed/Housekeeper 42(33.6) 32(36.4) 10(27.0)

Living status 7.144 0.028
Alone 21(16.8) 10(11.4) 11(29.7)
Living with one another 29(23.2) 19(21.6) 10(27.0)
More than two cohabitants 75(60.0) 59(67.0) 16(43.2)

Recent week SI 80.904 <0.001
None 73 (58.4) 73 (83.9) 0 (0)
Mild 15 (12.0) 7 (8.0) 8 (21.1)
Moderate 13 (10.4) 3 (3.4) 10 (26.3)
Severe 15 (12) 2 (2.3) 13 (34.2)

Very severe 9 (7.2) 2 (2.3) 7 (18.4)
Lifetime SI 3.239 0.072

No 118(94.4) 81(92.0) 37(100.0)
Yes 7(5.6) 7(8.0) 0(0.0)

Lifetime SA 40.190 <0.001
No 53 (42.4) 53 (60.9) 0 (0)
Yes 72 (57.6) 34 (39.1) 38 (100)

Future intent to die 41.701 <0.001
No 79 (63.2) 71 (81.6) 8 (21.1)
Yes 46 (36.8) 16 (18.4) 30 (78.9)

Alcohol or drug abuse 1.394 0.238
No 103 82.4) 74 (85.1) 29 (76.3)
Yes 22 (17.6) 13 (14.9) 9 (23.7)

No trustworthy person to talk at low mood 3.432 0.064
No 65 (52.0) 50 (57.5) 15 (39.5)
Yes 60 (48.0) 37 (42.5) 23 (60.5)
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Table 2. The associations between health, psychosocial characteristics and suicide risk levels among patients with TRD 
               (N=125).

n (%)/ 
Mean ± standard deviation

Suicide risk t/χ2 p value
Total Low (n=87) High (n=38)

Personality (MPI)
Neuroticism (0-26) 13.8±8.4 13.7±8.5 13.9±8.4 0.043 0.966
Extroversion (0-26) 14.6±6.5 14.8±6.8 14.1±5.7 0.294 0.165

Comorbidity 1.8±1.6 1.9±1.6 1.7±1.7 0.568 0.571
Drug adherence (0-10) 8.6±1.7 8.8±1.7 8.3±1.8 1.338 0.183
Physical pain (0-10) 3.4±3.4 3.1±3.3 4.1±3.7 -1.893 0.061
Self-rated physical health (1-5)^ 2.6±1.0 2.7±1.0 2.2±0.9 12.464 <0.001

Low 59(47.2) 33(37.5) 26(70.3)
High 66(52.8) 55(62.5) 11(29.7)

Self-rated mental health (1-5)^ 2.3±1.1 2.6±1.1 1.5±0.6 30.832 <0.001
Low 72(57.6) 37(42.0) 35(94.6)
High 53 (42.4) 51(58.0) 2(5.4)

Feelings of loneliness 2.222 0.136
Yes 80(64.0) 53(60.2) 27(73.0)
No 45(36.0) 35(39.8) 10(27.0)

Major life events (in a year)
Severe illness (self/others) 47(37.6) 29(33.0) 18(48.6) 2.279 0.131
Child-related issues 38(30.4) 29(33.0) 9(24.3) 1.164 0.281
Death of friend/relative 30(24.0) 19(21.8) 11 (28.9) 0.733 0.392
Conflict with others 25(20.0) 11(12.5) 14(37.8) 9.471 0.002
Financial crisis 25(20.0) 11(12.5) 14(37.8) 9.679 0.002
Marital problem/Separated 15(12.0) 11(12.5) 4(10.8) 0.112 0.738
Break up with close friends 14 (11.2) 5(5.7) 9 (23.7) 8.403 0.004
Parental conflicts 8(6.4) 3(3.4) 5(13.5) 4.162 0.041
Unemployment 8(6.4) 4(4.5) 4(10.8) 1.552 0.213
Legal dispute 8(6.4) 3(3.4) 5(13.5) 4.162 0.041
Valuables stolen 4(3.2) 2(2.3) 2(5.4) 0.750 0.386

Unpleasant family events 11.463 <0.001
Yes 57(45.6) 32(36.4) 25(67.6)
No 68(54.4) 56(63.6) 12(32.4)

Hopeless feelings 14.579 <0.001
Yes 85(68.0) 51(58.0) 34(91.9)
No 40(32.0) 37(42.0) 3(8.1)

Psychiatric morbidity, BSRS-5 10.8±5.4 9.3±5.2 14.5±3.8 9.661 0.002
Yes (BSRS-5 ≥6) 101(80.8) 65(73.9) 36(97.3)
No  (BSRS-5 <6) 24(19.2) 23(26.1) 1(2.7)

CMHC-9 4.0±2.6 3.1±2.3 6.2±1.8 29.005 <0.001
High-risk suicide (≥4) 63(50.4) 30(34.1) 33(89.2)
Low-risk suicide (<4) 62(49.6) 58(65.9) 4(10.8)

Note: MPI=The Maudsley Personality Inventory; CMHC-9=The 9-item Concise Mental Health Checklist; BSRS-5=The 
5-item Brief Symptom Rating Scale; ^the higher the scores, the better the levels of self-rated health conditions.
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Age Education MPI-N MPI-E Comorbidity
Physical 
health

Mental 
health BSRS-5 CMHC-9

Suicide risk 
level

One-week 
SI

Age 1 -.518** -.229* .279** .270** .107 .194* -.237** -.266** -.345** -.344**
Educational 
years

-.518** 1 .078 -.253** -.248** .075 .136 -.130 -.127 -.003 -.055

MPI_N_score -.229* .078 1 -.602** .119 -.049 -.168 .357** .278** .020 .060

MPI_E_score .279** -.253** -.602** 1 -.039 .131 .110 -.289** -.229* .003 .000

Comorbidity .270** -.248** .119 -.039 1 -.211* .055 .071 .037 -.027 -.058
S e l f - r a t e d 
p h y s i c a l 
health

.107        .075 -.049 .131 -.211* 1 .518** -.348** -.316** -.276** -.253**

S e l f - r a t e d 
mental health 

.194* .136 -.168 .110 .055 .518** 1 -.608** -.626** -.478** -.534**

BSRS-5 -.237** -.130 .357** -.289** .071 -.348** -.608** 1 .853** .511** .464**

CMHC-9 -.266** -.127 .278** -.229* .037 -.316** -.626** .853** 1 .605** .483**
Suicide risk 
level

-.345** -.003 .020 .003 -.027 -.276** -.478** .511** .605** 1 .726**

One week SI -.344** -.055 .060 .000 -.058 -.253** -.534** .464** .483** .726** 1

Binary variables (reference) β S.E. Wald p-value OR (95% CI)

Depression 0.612 0.260 5.524 0.019 1.844 (1.107-3.07)

Age -0.053 0.017 9.711 0.002 0.949 (0.918-0.981)

Insomnia 0.566 0.215 6.940 0.008 1.762 (1.156-2.685)
Unpleasant family events 1.022 0.514 3.956 0.047 2.778 (1.015-7.603)

and suicidology and suicide risk level (Table 3). Age and 
self-rated mental health were negatively and moderately 
correlated with suicide risk level (r=-0.345 and r=-0.478, 
respectively). Self-rated physical health showed small 
correlation with suicide risk (r=-0.276). BSRS-5 total 
and CMHC-9 were positively and strong correlated with 
suicide risk level (r=0.511 and r=0.605, respectively). 
As in this study, suicide risk was defined as having 
both lifetime suicide attempt and recent one-week 
suicided ideation.One week suicide ideation was put into 
evaluation as a variant and the finding was parallel with 
our definition of suicide risk level.       
　　Stepwise logistic regression model showed that 
depression, age, insomnia, and unpleasant family events 
were significant associated with suicide risk among 
patients with TRD in our observation. Among them, 

unpleasant family events had highest odds of suicide 
risk (OR=2.778), along with depressive symptom 
(OR=1.844), insomnia (OR=1.762), and younger age 
(OR=0.949) (Table 4).  
　　To further investigate of our finding, the variables 
were put into stepwise linear regression model with 
one-week suicidal ideation (Table 5). CMHC-9 was 
excluded in Table 5 as it contained suicide attempt in 
its second part. Among the variables, only BSRS-5 total 
was significantly selected in standardized coefficients of 
0.486. In order to further explore the association between 
individual item of BSRS-5 and one-week SI, as shown 
in Model 2, only depression was selected as significant 
predictor for one-week SI (P=0.001).
 

Table 3. Pearson’s correlation coefficients among the suicidality and psycho-social variables.

Note: *p<0.05, **p<0.01

Table 4. Stepwise logistic regression model predicting suicide risk among patients with treatment-resistant depression 
              (N=125)

Note: OR: odds ratio; CI: confidence interval.
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Discussion

　　In the current study, suicide risk was defined by 
one-week suicide ideation plus lifetime suicide attempt/
self-harm. Our findings demonstrated that younger age 
and lower self-rated mental health correlated moderately 
with suicide risk. Moreover, younger age, depression, 
insomnia, and unpleasant family events significantly 
predicted suicide risk among TRD patients. In addition, 
the finding show that the psychological distress (BSRS-5) 
total score, in which depression single item statistically 
significant predicted one-week suicide ideation in our 
observation.     
　　In previous research, psychosocial factors associated 
with suicide risk among the general population were 
investigated. Suicide rates vary on lifespan, and age 
matters. In the 10-year suicide rates report from WHO, 
the highest rates are among older people and the highest 
rates are usually among age over 85 years old, while 
in the United States, the highest rates are among 55-
64 years old [1]. In Taiwan, the highest crude suicide 
mortality rate was among the age group over 65 years 
old, with 26.2 per 100,000 individuals in 2020 [2]. In 
this study, the average age was 55.4, and the average age 
of the high suicide-     risk group was younger compared 
to the low suicide-risk group. This finding was also 
consistent with a lifetime suicide attempts and recent 
suicide ideation. It revealed the higher risk of suicide at      
younger ages. In a nested case-control study of Swedish, 
the highest suicide risk of TRD was bimodal of 18 to 29 
years and 60-69 years old [20]. The result of our study 
that younger patients showed less suicide risk might be 
limited to our group of average of 55 years old. Another 
reason might be growing resilience through struggling 
with TRD over the years, which needs to be further 
investigated in future longitudinal research.      
　　In our finding, self-rated mental health was found 
to be negatively correlation with suicide risk. The 
finding highlighted the more important role of perceived 

mental health conditions than subjective physical health 
perception for suicide risk among patients with TRD. In 
a previous study, poor self-reported mental health with 
psychotropic medication increased the risk of death by 
suicide (OR=6.13) and had about three times the risk 
of suicide death without psychotropic medication [21]. 
Moreover, a dose-dependent relationship between self-
rated mental health and suicide mortality was found in 
middle-aged individuals in a survey in Norway [22]. 
This evidence supported our finding, suggesting that 
the degree of self-rated mental health may be a critical 
predictor for suicide risk among TRD patients. 
     Regarding suicide assessment, BSRS-5 and CMHC-
9 both showed their potential to predict suicide risk. 
Especially, depression and insomnia items show 
significantly prediction of suicide risk, and depression 
significant predicted suicide ideation in recent one-
week. In previous study also revealed that the severity 
of depression is important in suicide risk evaluation 
[5]. In Taiwan, BSRS-5 has been used widely in suicide 
prevention and has shown its efficiency screening tool 
for assessing psychiatric morbidity and suicide risk 
among psychiatric inpatients, general medical patients, 
and community residents [23]. This study indicated its 
availability in detecting suicide risk among TRD patients. 
Furthermore, the CMHC-9 was used to assess both 
psychological distress and suicidality. Considering the 
association between suicidality and CMHC-9, previous 
studies indicated its efficiency in detecting suicide 
ideation in the group of psychiatric subjects, community 
subjects; and medical outpatient subjects [17]. This study 
showed the validity of CMHC-9 in evaluating suicide 
risk among TRD patients. 
　　In our study, another factor predicting suicide risk 
was unpleasant family events. According to a recent 
review, unhealthy family interactions can complicate 
patients' lives in coping with suicide ideation [24]. 
However, family members offer a crucial source of 
supporting information for suicide risk assessment 
and the interpersonal support required to reduce risk. 

Unstandardized Coefficients Standardized Coefficients p-value
Model 1
MPI_N_score -0.004 (-0.038-0.03) -0.024 0.819
MPI_E_score 0.025 (-0.018-0.068) 0.119 0.251
Self-rated physical health -0.302 (-0.883-0.279) -0.085 0.305
Drug or alcohol abuse -0.118 (-0.36-0.123) -0.089 0.333
No person to talk 0.185 (-0.274-0.644) 0.069 0.426
Unpleasant family atmospheres (recent one year) 0.126 (-0.364-0.617) 0.047 0.611
Feelings of loneliness -0.231 (-0.746-0.284) -0.082 0.375
BSRS-5 total 0.122 (0.071-0.173) 0.486 0.000
Model 2
Insomnia 0.085 (-0.092-0.262) 0.0868 0.344
Anxiety 0.081 (-0.188-0.349) 0.0762 0.552
Hostility -0.02 (-0.273-0.233) -0.0202 0.876
Depression 0.43 (0.181-0.679) 0.4268 0.001
Inferiority -0.008 (-0.183-0.166) -0.0091 0.926

Table 5. Stepwise linear regression model predicting one-week suicide ideation among patients with treatment-resistant 
              depression (N=125).	

Note: Model 1: R2=0.263; Model 2, R2=0.258
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Additionally, greater family connectedness is a protective 
factor against depressed symptoms, which has formed 
the basis for research on family cohesion as a barrier 
against suicide ideation [25]. On the other hand, people 
look to their families for a feeling of identity, safety, and 
value in all cultures. Family members are more likely 
to consider suicide when they feel abandoned by their 
loved ones due to divorce or death, domestic abuse, 
sexual abuse, and feeling like a burden [24]. Similarly, 
strong family ties and support can be a form of suicide 
protection. To further these relationships, additional 
research in this area is still needed giving some valuable 
clues to possible preventive strategies.

Limitations
　　First, the study participants were recruited from two 
general hospitals, and the limited recruitment sources 
might lead to selection bias. Such bias might limit the 
power of generalizability. However, the participants 
were recruited from inpatients and outpatients of the 
hospitals, which could broaden the recruitment sources. 
Although the results did not reflect the differences in 
type of inpatients and outpatients’ differences, possibly 
underestimating the effect of confounding factors. Also, 
the sex of this study is predominantly female. Further 
investigation into a different group TRD patients may be 
necessary for future studies. Second, the sample size was 
small, with participants of 125. Despite these limitations, 
the research team had designed a standardized form of 
questions, and the recruitment was through expertise 
examination. The result of this study had significant 
implications for suicidality interpretation and suicide 
prevention. 

Conclusion

　　This study revealed that younger age, depression, 
insomnia, and unpleasant family events significantly 
correlated with suicide risk in TRD. In addition, the 
findings showed that the psychopathology of BSRS-5 
was important predictors for one-week suicide ideation, 
in which depression was the most significant factor.  The 
findings provided a preliminary understanding of the 
psychosocial characteristics and suicide risks among 
patients with TRD.     
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Abstract: Background: Suicide is a major public health problem. Elderly people have a higher risk of 
death by suicide than other age groups. Studies focusing on the elders who had suicide attempt recently are 
needed.Methods: This is a case series study using data from a university hospital from 2011 to 2021. Five 
cases of repeated suicide attempts over the age of 65 years within 90 days were reported and investigated. 
Results: Three patients were female, and two of them had previous psychiatric history of depression. The 
other two patients were male and older than the female patients. The case series demonstrated that all five 
patients used different methods in the first and the repeated suicide attempt. Only two patients received 
acute psychiatric hospitalization after a suicide attempt, one of whom was admitted after the first-time 
suicide attempt, and the other who received psychiatric hospitalization care after the repeated suicide 
attempt. All these individuals eventually survived their repeated suicide attempts. Two of the patients 
performed dangerous cuts and underwent surgical intervention.Conclusions: Geriatric suicidality is an 
important issue to be aware of. Our study demonstrated the demographic and clinical features of the elders 
who conducted repeated suicide attempts within 3 months. The findings provide implications for efforts to 
prevent elderly suicide.
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 Case    Reports Case    Reports

Introduction

　　As the world population ages, the suicide rates in 
geriatrics remain high [1]. Elderly people have a higher 
risk of death by suicide than other age groups [2-4], 
and the phenomenon is more salient in elderly minority 
groups [5]. Suicidal death in the elderly is presumably 
to have increased over the past few years, and to have 
a higher risk ratio than the young. The mortality risk of 
suicide is increased with repeated suicide attempts [6]. 
Those with multiple suicide attempts had a higher risk 
of repeated attempts and dying in the end compared with 
those with single suicide attempts [7]. 
　　This study investigated the demographics and 
clinical profiles of individuals aged over 65 years old 
who were repeatedly admitted to the emergency room 
at Kaohsiung Medical University Hospital  after suicide 
attempts. We presented five cases of re-attempted suicide 
within 90 days and evaluated variables related to the 
repeated suicide attempt.

Methods

　　This retrospective study reviewd all suicide 
attempters aged over 65 years who were sent to the 

Emergecy Room at Kaohsiung Medical University 
Hospital during 2011 to 2021 and reported to the 
National Suicide Surveillance System. Among them, 
those with repeated suicide attempts within 90 days were 
then selected. As a result, a total of 16 patients aged 
over 65 years old repeatedly visited the emergency room 
due to a suicide attempt during the ten-year period. Of 
these, five patients that met the full inclusion criteria 
for re-attempted suicide attempts within 90 days. The 
demographics and clinical profiles of five patients were 
reviewed via medical records. 

Case Report

　　Mrs. A was 66-year-old and had a primary school 
education. She was divorced, jobless, and living alone. 
Her medical conditions included hypertension and 
herniated intervertebral disc of cervical spine. She had 
been admitted to a psychiatric hospital due to self-harm 
behaviors but did not have a regular outpatient follow-
up. Before the index suicide attempt, she frequently 
visited the emergency room with multiple medically 
unexplained somatic complaints, such as headache, 
urinary frequency, and back pain. The persistent somatic 
discomfort led to depressed mood and guilty feelings, 
and conflict with her family. She cut her wrist and both 
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arms and was brought to the emergency room. The cut 
wound needed repair surgery. Followed by a one-month 
psychiatric hospitalization, she attempted to end her life 
again by taking excessive antihypertensive drugs with 
a glass of wine the day after discharge. She appeared 
very depressed and expressed extreme guilt toward her 
children, but on the other hand, she grumbled about 
her children’s neglect. Afterwards, the patient went to 
a psychiatric outpatient clinic for a period, and several 
self-harm behaviors were still reported when close 
relationships had been broken up. 
　　Mrs. B was 68-year-old and did not receive a formal 
education. She was widowed and lived with her son’s 
family. She had been suffering from multiple physical 
conditions, including low back pain caused by lumbar 
spine compression fractures and chronic abdominal 
pain related to adhesive ileus caused by recurrent 
cholecystitis. The first suicide attempt occurred at the age 
of 50, and she began to intermittently see a psychiatrist 
ever since. Other medical history includes thyroid cancer 
post right lobectomy at the age of 40. No alcohol or other 
substance use disorder was reported. Her index suicide 
attempt was caused by taking excessive sleeping pills 
one night. The family then brought her to the emergency 
department. She reported being unable to stand the 
chronic pain. She left the emergency room after complete 
management and returned to the outpatient clinic for 
treatment. Twenty days after the index suicide attempt, 
she went to the emergency department for pain relief 
which made her even more depressed. About two months 
after the index suicide attempt, she wanted to end her life 
again by taking excessive hypnotics. She was referred 
back to the outpatient clinic after completing primary 
management.
　　Mrs. C was a 71-year-old woman with an education 
in junior high school. She was widowed and living 
with her son’s family. No mental illness was noted, nor 
any previous suicide attempts. She never had alcohol 
consumption or other substance misuse previously. 
She had been suffering from abdominal pain due to 
chronic adhesive ileus for 5 years, which also led to 
depressed mood and suicide ideation intermittently; 
however, she did not seek psychiatric help. Chronic 
ischemic heart disease was diagnosed moreover. In 
addition to symptomatic treatment drugs for somatic 
symptoms, anxiolytics and hypnotics were prescribed 
by her primary physician. She attempted to end her life 
by cutting her wrist for the first time and was brought 
to the emergency department by the family. Although 
admission was advised, she denied further suicide ideas 
and left the emergency room against medical advice. 
However, one month later, another suicide attempt 
occurred; she cut her wrist more deeply and it caused a 
radial artery and palmaris longus tendon rupture. During 
the month, between two suicide attempts, she was sent 
to the emergency department twice due to abdominal 
pain. Admission was arranged owing to hypovolemic 
shock after the severe wrist cutting, and surgical repair 
of the radial artery and palmaris longus tendon was 
performed during this hospitalization. She still refused to 
be admitted to a psychiatric ward at this time.
　　Mr. D was a 78-year-old man with an education in 
junior high school. He had been retired and lived with 

his wife and two children. He had been diagnosed with 
dementia along with progressive memory decline. He 
had other medical conditions, such as benign prostate 
hypertrophy and prostate cancer post-radiotherapy. 
No other mental illness, including mood disturbance 
or formal thought problems, was reported prior to 
the suicide attempt. He had a romantic affair and had 
frequent conflicts with his family. Just two weeks later, 
his wife moved away. He hit his head against a wall, 
intending to end his life. He told a psychiatrist that he 
had felt depressed for over a week, and that he reused 
alcohol and cigarettes in an attempt to relieve his 
sadness. No acute intracranial hemorrhage was revealed 
by brain imaging. He claimed no further suicidal 
thoughts and refused to be admitted to a psychiatric ward 
for crisis intervention. However, the same day he left the 
emergency room, he attempted to harm himself and his 
daughter, using a knife in a violent confrontation between 
them. He was then sent by the police to the emergency 
room again. No actual physical damage was caused at 
that time.
　　Mr. E was a 77-year-old man who attempted suicide 
recurrently within 20 days. The level of education and 
state of his marriage were not revealed by medical 
records. He retired and lived with his daughter. He could 
deal with his life independently even though he had a 
stroke 25 years ago. The other physical problem he had 
was heart disease and post mechanical valve replacement 
in his 54-year-old. This man reported no previous mood 
disturbances, formal thought problems, substance use 
history, or prior self-harm behavior. Around two months 
before the first suicide attempt, the patient developed 
a significant depressive episode. No clear precipitating 
stressors were reported by the family, however. The 
family also mentioned that the patient had a prominent 
cognitive function decline since then. He became very 
regressive and could barely manage his self-care. He 
was once brought to the neurology outpatient department 
for cognitive problems where no brain lesion was 
disclosed through the brain computed tomography. The 
depression was exacerbated two weeks before the first 
suicidal behavior . He presented the idea of irrationally 
catastrophic thinking with intermittent suicide ideation 
with no organized plan. He cut himself with a knife and 
hit the wall, attempting suicide for the first time. No 
stressful event or dispute occurred that day. The patient 
denied alcohol consumption earlier that day as well. 
He was brought to the emergency department, where 
only lacerations and contusion wounds needed to be 
managed. Psychiatric hospitalization was suggested by 
the psychiatrist at the time but the patient turned it down. 
He was then released after a discussion with the family. 
He had no psychiatric visits afterwards. Nevertheless, he 
had another suicide attempt via drug overdose with an 
unknown amount of clonazepam 20 days after the first 
attempt. The patient had neither vital sign instabilities 
nor respiratory suppression as a consequence. Only 
hyponatremia was noted from the blood test. He was then 
admitted into an acute psychiatric ward and hospitalized 
for 42 days. He received residential treatment after 
discharge, and there was no suicidal behavior revealed 
again in the medical records.
　　Table 1 summarizes the demographic data, 
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including sex, age, education and civil status, as well as 
the clinical scenario of suicide attempts in each of the 
five cases. The female:male ratio was 3:2, the mean age 
was 72 (SD=5.3) years old, and only one was married. 
Two of them were first-time  suicide attempts, while the 
other two elders who have a preexisting diagnosis of 
major depressive disorder were not the first-time suicide 
attmpters. The mean time interval between index suicide 
and repeated suicide ranged from 0 to 56 days, with a 
median of 28 days. Only one of the five used similar 
suicide attempts by wrist cutting, whereas the other four 
used different methods to kill themselves. Sixty percent 
of them attempted suicide because of their chronic 
medical conditions and unresolved somatic suffering. 
Only one had severe complications and needed surgical 
intervention.  

Discussion

　　In this case series study, we demonstrated five cases 
of elder people who had repeated suicide attempts within 
three months. The demographics, precipitated life events, 
suicide methods, and outcomes have been described. 
Only two patients had pre-existing psychiatric diagnoses 
of major depressive disorder and previous suicide 
attempts. One of them had a worse outcome with severe 
injury and surgical repair required after repeated suicide.
　　Higher suicide rates were found in women in 
contrast to the suicide rates in men [8]. In the present 
study, our results also showed the elders with repeated 
suicide within three months seemed to disclose the 
predominantly female tendencies. However, our 
study was limited by small sample size and further 
investigation is needed. Common late-life issues 

including impaired functioning, loss of a loved 
one, perceived burdensomeness, worthlessness, and 
hopelessness may contribute to geriatric depression, 
suicide mortality, and morbidity [9]. Being divorced 
increased the risk of suicide [10], and living alone also 
precipitated depressive symptoms as stated by a previous 
study [11]. The female patient reported above had 
another repeated suicide attempt in the following year. 
Compared to the female patients, the elderly men who 
had attempted suicide appeared to be older and used more 
aggressive methods [12]. In the present study, the male 
patients were older than all the other women. The female 
patients tended to attempt suicide by drug intoxication 
and wrist cutting. The male patients are more inclined 
to use more violent methods for suicide attempts, such 
as cutting and bumping into the wall in our reports [13]. 
Nevertheless, the male population tended to be less 
likely to seek medical intervention as a result of male 
stereotypes and stigma [14], propably reflecting that 
the two males in our study had no previous psychiatric 
diagnosis. Both male repeated suicide attempters in our 
study were observed to have neurocognitive impairment 
before suicide attempts. Previous research showed that 
functional and cognitive decline seemed to increase 
the risks of suicidality in the elderly [15]. Considering 
prior research, suicide risks heightened when the role 
changed, for example in retirement and loss of respect 
in the community or family, were related to the crisis 
of hegemonic masculinity in traditional culture [16]. 
However, we had limited and restricted information 
regarding the male patients in our study, such as their 
previous occupation, education level, socioeconomic and 
marital status, and intrafamilial relationships. 
　　Understandings the precipitants of suicide attempts 

Table 1. Summars of demographics and clinical data of the live cases.

Sex  Age  Civil 
status

Previous sui-
cide attempt 
before index 

suicide

Previous 
psychiatric 
diagnosis

Day interval 
between repeated 
and index suicide

Methods of index 
suicide attempt

Methods of 
repeated suicide 

attempt 

Precipitants of 
repeated suicide 

attempt

Outcomes of 
repeated sui-
cide attempt

A Female
66 

years 
old

Divorced  Yes 
Major de-
pressive 
disorder

37 days Wrist cutting
Drug intoxica-

tion with alcohol 
use

Chronic medical 
diseases and per-
sistent somatic 

symptoms

Stable condi-
tion 

B Female
68 

years 
old

Widowed  Yes 
Major de-
pressive 
disorder

56 days Drug intoxica-
tion  Wrist cutting 

Chronic medical 
diseases and per-
sistent somatic 

symptoms

Stable condi-
tion 

C Female 
71 

years 
old

Widowed  No Nil  28 days Wrist cutting  Wrist cutting

Chronic medical 
diseases and per-
sistent somatic 

symptoms

Severe injury 
and need sur-
gical interven-

tion

D Male
78 

years 
old

Married  No available Nil 0 day Bumping into the 
wall Wrist cutting  Interpersonal 

conflicts
Stable condi-

tion 

E Male 
77 

years 
old

Unknown  No Nil 20 days Wrist cutting and 
hitting the wall

Drug intoxica-
tion

Irrational cata-
strophic thinking

Stable con-
dition and 
psychiatric 

hospitalization 
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is crucial for suicide prevention. In the present study, 
we found that all three female patients experienced 
continuous somatic discomfort with limited medical 
intervention. The three female cases made suicide 
attempts repeatedly, even within a month, and they all 
re-visited the emergency department due to somatic 
symptoms during this period between the index and 
repeated suicide attempts. According to medical records, 
the female patients suffered distressing physical illness 
and feelings of burdensomeness. We furthermore 
found that the three female patients were widowed 
or divorced, and two of them had preexisting major 
depressive disorder prior to their suicide attempt. 
The first female patient in our study was reported to 
have repeated suicide attempt immediately after being 
discharged from the hospital. Previous research found 
several factors increasing vulnerability to suicide 
among elders, including depression, chronic disease, 
disability and social disconnection [17]. The presence 
of somatic symptoms seemed to be especially related to 
the severity of geriatric depression and suicidality [18]. 
Clinicians and public health departments should pay 
particular attention to patients during the first few days 
of hospitalization or the first few weeks after discharge, 
which is the most critical period to assess repeated 
suicide risks [19]. 
　　Some limitations should be addressed in the 
retrospective chart review of the case series study. 
First, the cases were only assembled from the medical 
records of one medical center, which probably led to 
selection bias. Those who attemped suicide but were 
sent to another hospital were unable to include in this 
study. Further investigation of individuals with repeated 
suicide across multiple medical settings is necessary 
for better application in generally clinical practice. 
Second, as this study required chart information, those 
who died in a repeated suicide attempt were unavailable 
and not included in this study. We could not access all 
clinical information of elders with repeated suicide. The 
individuals who completed suicide acquired relatively 
high suicide risk, and advanced research is essential to 
evaluate the lethal characteristics for suicidality. Finally, 
although the study period was 10 years, the number of 
cases that met our criteria was only five and very limited. 
A larger sample size would provide more convincing 
evidence. 
　　In conclusion, late-life suicide needs to be taken 
into account with the aging of the population. In this case 
series study of repeated suicide within 3 months in the 
elderly, we found more female features, less than half 
had previous psychiatric diagnoses, and different suicide 
methods at repeated attempts. These findings provided 
information for clinicians to actively manage eldery 
individuals who are vulnerable to suicide.
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