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Introduction

Suicide in children is a significant and unacceptable global phenomenon. This paper provides a descriptive overview of the children presenting in the first five years (2016-2021) of the implementation of the Zero Suicide Framework (ZSF) and Suicide Prevention Pathway (SPP) at a Child and Youth Mental Health Service in Queensland, Australia.





Methods

Basic demographic variables (sex, age, socioeconomic status), and changes in presentations over time, are presented for 1,048 children. Completeness of selected SPP components relating to care planning and universal interventions are examined as an indicator of fidelity to the SPP model of care. The paper then focuses on the cohort of children who received care through the SPP in 2020, describing their demographic characteristics and baseline clinical scores.





Result

There was an increase in admissions each year and children presented with a diverse range of clinical needs. The SPP greatly increased the provision of first line interventions for patients.





Discussion

A standardized approach to suicide prevention improves consistency in management. These findings may inform the use of the ZSF/SPP in child mental health settings globally.
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1 Introduction



1.1 Suicide in children

A ‘suicide’ is defined as a death caused by a person who injures themselves with the intention to die (1). Each year, globally, more than 700,000 people of all ages die by suicide (2). In Australia, suicide is the leading cause of death among young people aged 15-19 years (3). For each suicide, there are approximately 20 more people who attempt suicide (4, 5). Suicide attempts and suicidal ideation among children (people aged ≤17 years) in particular are significant and growing problems in Australia, with young people having the highest rates of hospitalizations for self-harm (5). A large national study found that around 7.5% of young people aged 12 to 17 had seriously considered suicide, and 2.4% had attempted suicide in the past 12 months (6). Prevention is vitally important.




1.2 The Gold Coast Mental Health and Specialist Service

The Gold Coast Mental Health and Specialist Service (GCMHSS) in Queensland, Australia sees >5,400 suicidal and self-harm presentations (including suicide attempts, suicidal ideation, and non-suicidal self-injury) each year via its two hospital emergency departments (EDs) (7). Suicidal and self-harm presentations increased from 1,446 or 1.3% of all ED presentations in 2009 to 5,380 or 3.1% of all ED presentations in 2018. In the same period, young people aged 15-24 years accounted for 37.4% of suicidal and self-harm presentations by females and 28.1% of presentations by males (7). Children aged ≤17 years of age at risk of suicide are referred to the Child and Youth Mental Health Service (CYMHS) within GCMHSS. The CYMHS provides 24-hour multidisciplinary care to children with severe and complex problems, including (but not limited to) suicidality (i.e. suicide ideation and attempts) (8, 9).




1.3 The Suicide Prevention Pathway

In 2016, the GCMHSS CYMHS began utilizing the Zero Suicide Framework (ZSF) approach (10) to guide clinical practice. The ZSF was originally developed by the National Action Alliance for Suicide Prevention (10) and adapted at GCMHSS for the Australian setting. It focuses on suicide prevention interventions delivered through whole systems of care where access, quality, and safety are continuously reviewed and improved (11, 12).

The ZSF is implemented in clinical practice through the Suicide Prevention Pathway (SPP). Children and young people who attempt suicide are eligible for the SPP, which involves five sequential components: (a) screening to identify suicide risk; (b) chronological assessment of suicide events (CASE); (c) risk formulation to better understand risk; (d) universal interventions aimed at enhancing safety (including lethal means counselling and safety planning), and; (e) a structured follow-up and transition of care (13). Risk formulation refers to the Pisani method of prevention-oriented risk formulation (14). This formulation is anchored in the clinical context and considers a person’s mental state compared to their baseline (risk state), compared to a specified community or clinical subpopulation (risk status), and incorporates potential exacerbating or resilience factors. At the GCMHSS CYMHS, each component has been carefully adapted to meet the particular needs of children; we have described this process in detail elsewhere (15). The focus is on a culture of no blame, collaboration, and recovery (16). This differs from traditional interventions which often focus on treating the medical consequences of a child’s suicide attempt and then discharge without sufficient follow up (16).

This paper provides a descriptive overview of the children presenting in the first five years (December 2016-2021) of the implementation of the ZSF and SPP at the GCMHSS CYMHS. Our primary goal is to obtain an overview of the SPP model of care and characteristics of children entering the service. We will focus on three measurable components of the model to describe fidelity to the SPP model of care: risk formulation, safety planning and lethal means counselling. The Case approach is a set of interview techniques specifically designed to put a person with suicidality at ease to talk about their current and past suicide event(s). These interview techniques or “soft skills” are not captured in a case file. It would require live observation or recording to measure whether these techniques are applied as intended. Live observation or video recording of all children in crisis with suicidality is not feasible and in addition, our lived experience work force raised concerns that this would be stressful for a child and their parents and counterproductive to the engagement process. The elicited content with the CASE approach varies from child to child and hence cannot be standardized and assessed for completeness. The child’s account is reflected and integrated in the risk formulation, safety planning and lethal means counselling. These three standardized components have clearly defined components, which can be measured for completeness. For these children, basic demographic variables (sex, age) are presented and changes over time analyzed. The paper then focuses on the cohort of children who received care through the SPP in 2020, describing their demographic characteristics and baseline clinical scores. The aim of the paper is to inform the use of the ZSF/SPP in child mental health settings elsewhere in Australia and globally.





2 Materials and methods

This study was exempt from ethical review as it involves routine data collection undertaken for clinical quality assurance (Gold Coast Health Human Research Ethics Committee (HREC) Reference LNR/2018/QGC/47473, 11 October 2018; and EX/2021/QGC/79427, 8 October 2021). Part 1 of the study provides a summary of the children receiving care through the SPP between 2016 and 2021. It includes all children (≤17 years of age) who: (a) presented to CYMHS between December 01, 2016, and December 31, 2021, and (b) received care through the SPP. It looks at each child’s first presentation to the CYMHS only. Data focused on mental health characteristics associated with first suicide attempt presentations and treatment episode requiring the SPP. Clinical observation suggests that young people’s mental health characteristics worsen or remain unresolved with suicide attempt representations and hence multiple attempters are a clinically distinct subgroup, which may affect the generalizability of the findings (17). Data about each child’s: (a) demographic variables, (b) SPP journey, including the completeness of selected SPP components, and (c) total clinical scores, were extracted manually from Queensland Health’s Consumer Integrated Mental Health and Addiction (CIMHA) application.

Part 2 of the study focuses on the cohort of children receiving care through the SPP in 2020. It includes all children (≤17 years of age) who: (a) presented to CYMHS between January 01 and December 31, 2020, and (b) received care through this pathway, and (c) had results recorded for one or more of the following mental health screening tools: the Health of the Nations Outcome Scales for Children and Adolescents (HoNOSCA), and/or the Child Global Assessment Scale (CGAS), and/or the Strength and Difficulties Questionnaires (self-rated and parent-rated versions, SDQ-SR and SDQ-P). The HoNOSCA is a clinician-rated, 15-item assessment which summarizes a patients’ functioning within four subscales: behavior, impairment, symptoms and social (18). Similarly, the CGAS is a clinician-rated assessment which scores the patient from 1 (very poor global functioning) to 100 (excellent global functioning) with anchoring descriptors for each score decile (19). The SDQ is completed by both child and their parent/carer. It assesses 25 psychological attributes across five domains: emotion, conduct, hyperactivity, peer problems, and prosocial behavior (20).

Data about each child’s: (a) demographic variables, and (b) mental health screening tool scores, were extracted from CIMHA. Cut-off points for clinically significant scores on screening tools were obtained from published literature. Based on their suburb of residence at first presentation, each child was matched with a Socio-Economic Indexes for Areas (SEIFA) percentile, based on Australian Bureau of Statistics data (21). Higher SEIFA scores represent higher socio-economic advantage. Each child’s primary diagnosis was determined based on the International Statistical Classification of Diseases and Related Health Problems, Tenth Revision, Australian Modification (ICD-10-AM). Only the final diagnosis for each child (where relevant) is reported. A diagnosis can change over the course of admission and therefore the final diagnosis is considered to be the most reliable.

Data were analyzed in SPSS version 28.0.1.1 (22). Data were analyzed descriptively, using simple counts and proportions. If relevant, means, standard deviations, minimums, and maximums were calculated.




3 Results



3.1 Summary of SPP presentations, 2016-2021

Between December 2016 and December 2021, 1,048 children received care through the SPP at GCMHSS. Of these, 173 (16.5%) re-presented in the timeframe. The following analysis is based on each young person’s first presentation (i.e., the first time they received care through the SPP).

From 2017 to 2020, the number of children receiving care through the SPP increased year-on-year (Figure 1). Year 2016 was not included in the figure as only one month of data was collected. There was a slight decrease in 2021, the second full year of the COVID-19 pandemic:




Figure 1 | Number of children (≤17 years of age) receiving care through the SPP at GCMHSS by year of first presentation, December 2016 to December 2021.



A total of 1,017 (97%) young people had their gender recorded at their first presentation. Of these, most identified as female (N=694, 68.2%) (Table 1). Approximately one-third (n=317, 31.2%) identified as male, and a small minority identified as ‘other’ (N=6, 0.6%). All the children had age recorded when they first received care through the SPP. More than two-thirds (n=77, 67.4%) were aged ≥15 years. The largest age-group was the 16-year-olds (n=243, 23.2%), followed by the 15- and 17-year-olds (n=232, 22.1% respectively):


Table 1 | Gender and age of the children (≤17 years of age) receiving care through the SPP at GCMHSS by year of first presentation, December 2016 to December 2021.






3.2 Fidelity to the SPP model

Table 2 shows completeness of three selected SPP components and subcomponents, for children with scores recorded. The 2015 data are for the year prior to the implementation of the SPP; it is from a cross-sectional service evaluation conducted in March/April 2015. The 2019/2020 data are for the third and fourth full years after the implementation of the SPP (i.e., after the two-year implementation period), and therefore more reflective of an established service model. For all of the selected components, there was an increase in completeness over time:


Table 2 | Provision of first line suicide prevention interventions for children (≤17 years of age), 2015 (pre-implementation) and 2019-2020 (post-implementation) and the increase in use of a risk formulation in 2019 and 2020.



There were five children who were known to CYMHS who died from suicide between 2016 and 2021. Of these children, three had received care through the SPP.




3.3 Focus on the 2020 cohort

Data form 2020 were further investigated. This year was chosen as the SPP model had passed its initial implementation and refinement period and would better reflect the outcomes of the established model of care. There were a total of 243 first or subsequent presentations of children receiving care through the SPP at CYMHS in 2020. Of these, 146 children (60.1%) had results recorded for one or more of the HoNOSCA, CGAS, or SDQ at their first or subsequent presentation and are included in this section. See Table 3 for demographic characteristics of the study participants.


Table 3 | Demographic characteristics of the study participants in 2020.





3.3.1 HoNOSCA

Rate of completion of the questions on the HoNOSCA tool was over 95% (see Table 4). The questions with the greatest proportion of clinically significant scores were Q9 Emotional symptoms (97.2%, n=141), Q3 Self-injury (68.3%, n=66), Q12 Family problems (66.0%, n=95), and Q10 Peer relationships (54.2%, n=78). The questions with the greatest proportion of non-clinically significant scores were Q6 Physical illness or disability (89.6, n=129), Q7 Hallucinations and delusions (86.9%, n=126), Q15 Lack of information about treatment (85.3%, n=112), and Q11 Self-care and independence problems (83.4%, n=121).


Table 4 | Health of the Nations Outcome Scales for Children and Adolescents (HoNOSCA) scores for study participants in 2020.






3.3.2 CGAS

All 146 children (100.0%) completed the CGAS. The mean score was 58.8 (SD=12.4, range=31-90), falling into the range of ‘Some noticeable problems’, but not considered clinically-significant. Forty-three (29.5%) of the children had a clinically significant score on the CGAS.




3.3.3 SDQ-SR and SDQ-P

One hundred and forty-three (97.9%) of the children completed the self-rated SDQ questionnaire (see Table 5). Most children (83.2%, n=119) recorded a total self-rated score that was clinically significant. The questions with the greatest proportion of clinically significant scores were Impact (94.1%, n=128) and Emotional (74.8%, n=107). The questions with the greatest proportion of non-clinically significant scores were Prosocial (72.2%, n=104) and Conduct (53.1%, n=76).


Table 5 | Strength and Difficulties Questionnaire (SDQ) scores for study participants in 2020.



Up to 100 (68.5%) of the children had a parent/carer who completed the parent SDQ questionnaire. Most parents/carers (82.8%, n=82) recorded a total score that was clinically significant. The questions with the greatest proportion of clinically significant scores were Impact (93.5%, n=90) and Emotional (88.9%, n=88). The questions with the greatest proportion of non-clinically significant scores were Prosocial (66.7%, n=55) and Hyperactivity (42.4%, n=42). Impact subscale scores recorded by the children were further analyzed. There were particularly high impacts in relation to the young person’s experience of distress, and their engagement in class (i.e. education or training).






4 Discussion

This paper has provided a descriptive overview of the children (aged ≤17 years) presenting in the first five years (2016-2021) of the implementation of the ZSF and the SPP at a (CYMHS on the Gold Coast in Queensland, Australia. It has shown that the children presenting are diverse, in terms of both their demographic characteristics and their clinical needs. However, the paper has also demonstrated that a standardized care approach to suicide prevention improves consistency in the delivery of first line interventions. This is an important area for future research.

The number of children receiving care through the SPP at the GCMHSS CYMHS increased year-on-year from 2016. This is consistent with the upwards trend seen in hospitalizations of young people due to intentional self-harm in Australia (5). However, it also likely reflects an improvement in CYMHS clinicians’ awareness of and ability to elicit suicidal presentations and subsequent use of the SPP over time.

There was a slight decrease in the number of children receiving care through the SPP in 2021, the second (but, in terms of infection rate, worst to date) year of the COVID-19 pandemic in Australia. This is interesting, considering rates of mental illness and demand for mental health services in the general Australian population increased significantly throughout 2021 as a result of the pandemic (23). One possibility is that the reduction in the number of children receiving care through the SPP in 2021 was due to an increase in the burden the pandemic created for clinicians, rather than a decrease in suicidal presentations. During the first six months of the pandemic in Australia (March-August 2020), in comparison to the same six month period in 2019, there were significantly more suicidal and self-harm presentations by people aged <18 years to EDs in the Gold Coast Hospital and Health Service (16.9% vs 15.1%, p=0.041) (24), of which the GCMHSS is a part. Increased burden may have resulted in a lack of time available for clinicians to identify non-overt suicidality and complete the administrative tasks that enable a child to receive care through the SPP. Further, to meet high demand and cover staff losses due to illness, staff from other areas of the service were deployed to CYMHS, and may not have been trained in all aspects of the SPP. These issues might also explain why only 60.1% of the 2020 cohort had a HoNOSCA, CGAS, or SDQ score at their first presentation.

Most children receiving care through the SPP in the study period identified as female. In the general Australian population the suicide rate is higher in males (25), however rates of intentional self-harm are higher in females (26), and this reflects our findings. Interestingly, among the children aged ≤11 years in our study there were a greater number of males. This might be indicative of an inverse relationship between gender and suicidality in younger children, though it may also be an anomaly due to our small sample size. Indeed, other recent Australian research about suicidality in children suggests in the younger age-groups there may be a greater number of females (27). The relationship between gender and suicidality in younger children is an important topic for future research.

The average child receiving care through the SPP was in the 58th percentile of advantage/disadvantage measured by SEIFA, and suburbs across the Gold Coast region average in the 57th percentile (25). This falls into the ‘less disadvantaged’ category – interesting, considering that in Australia, intentional self-harm tends to be higher in areas of greater socio-economic disadvantage (28). Approximately 4.8% of the children receiving care through the SPP during the study period identified as Aboriginal and/or Torres Strait Islander; high, considering just 3.7% of young people (aged ≤24 years) on the Gold Coast identify as the same (29). This reflects the fact that in the general Australian population, the suicide rate is higher in people who identify as Aboriginal and/or Torres Strait Islander, as per Australia’s 2021 Census (30). Rates of intentional self-harm in First Nations Australians are also seen to be around three times higher than in non-Indigenous Australians (31). Finally, among the children receiving care through the SPP in the study period, the most common final diagnosis was an anxiety-related disorder; this is again consistent with trends in the broader Australian population (32).

Completeness of the three selected SPP components analyzed in this study – suicide risk formulation, safety planning, and lethal means counselling – increased over time. This reflects improvement in fidelity to the SPP, as clinicians become more accustomed to using it. Fidelity to the model is vital if we are to draw conclusions about its effectiveness. As can be seen, a standardized approach to suicide prevention has the potential to significantly increase the provision of first line interventions such as safety planning and access to lethal means counselling and fidelity to the model of care.

It is important to acknowledge that the approach and tools used in the SPP do not always completely prevent suicides, although this is desired, and we recorded three suicides among children receiving care through the SPP. The SPP does not involve a suicide-specific screening tool; indeed, a systematic review has found that there are currently no predictive tools for suicide that are clinically useful (33). The ZSF recommends tools such as the Colombia Suicide Severity Rating Scale (S-SSRS); however, this scale has not been rigorously validated in children (34). The SPP does not involve suicide risk stratification, as this has been found not to be predictive of a suicide attempt (35). The SPP includes follow-up sessions, though these are not discussed in this overview of the model as they include the same elements are reiterative and similar in format to the initial session. Follow-up sessions will continue to collect information that may not have been accessible in a crisis situation, reflect on past strategies, incorporate new strategies as required, and expand upon safety planning. Once the young person is stabilized, follow-up sessions will be used to make plans with the family and young person to transition to appropriate future care.

It is interesting that children receiving care through the SPP during the study period had assessment tool scores (HoNOSCA, CGAS, SDQ) that were both clinically significant for mental illness, and not clinically significant. In particular, the CGAS scores show that most of the children’s global functioning is reported not to be compromised to a clinically significant level. The SDQ and HONOSCA identified high levels of clinically significant scores across a range of domains. High proportions of children had psychosocial difficulties that greatly interfered with home life, friendships, classroom learning, and leisure activities (i.e., SDQ impact score). Additionally, many of the children presented with feelings of worry and nervousness (i.e., SDQ emotional difficulties and HoNOSCA emotional symptoms). It is plausible that these children have dysfunctional patterns of emotional regulation, with suicide attempts as a way of coping with their distressing emotions (36).

A high proportion of children had distractibility and difficulties with completing tasks (i.e., SDQ hyperactivity). This is congruent with other research showing associations between hyperactivity (specifically, attention deficit hyperactivity disorder) and suicidality (37). Most of the children had difficulties with being kind and considerate of others (i.e., SDQ prosocial scale), as well as making friends and being bullied (i.e., SDQ peer problems scale). This confirms similar findings revealing links between bullying, irritability, and defiance and suicidal behaviors (38, 39). Clinicians identified 66% of children had family difficulties. This finding aligns with other research showing that, in children, attachment difficulties, marital dysfunction, and suicidality are associated (40, 41).

Around 9% children receiving care through the SPP during the study period received a final diagnosis of R45.81 homicidal/suicidal ideation. As this is the final diagnosis at the end of the service episode, these children will have had ongoing suicidal ideation despite receiving care under the SPP. Analysis of the characteristics of children with ongoing suicidal ideation is important for improving ongoing care, and for developing targeted preventive strategies. Children who present with suicide attempts receive specialized care related to suicide prevention, as described in this study. However, opportunities to review these services should be utilized to explore the patterns of mental health issues experienced by children and young people who present with suicidal ideation, suicide attempts and self-harm in order to identify and address the numerous factors that are associated with, and may precede, suicidality. Additional strategies to identify these factors early should be considered in this model of care to ensure that vulnerabilities that contribute to the risk of suicidality (i.e., subsequent suicide attempts) are proactively managed.



4.1 Limitations

There are a number of limitations of the SPP at GCMHSS CYMHS. Children are initially screened in EDs. If suicide risk is not identified in EDs, children may not be referred to CYMHS and may have no opportunity to receive care through the SPP. The implementation of the SPP has been disrupted by the COVID-19 pandemic. Further, as a public service the GCMHSS CYMHS experiences frequent staff turn-over and achieving and maintaining fidelity to a model of care can be challenging.

It is also important to acknowledge the limitations of this study. The data represent only a cross-sectional snapshot of the first years of SPP use at one CYMHS. There were limited opportunities to compare practice and outcomes prior to, and after, SPP implementation. The study reports on routinely collected clinical data, much of which was manually extracted, rather than research data. We considered suicide attempt as a key outcome measure, and did not consider suicide re-attempts. We also chose not to include follow-up data, as these presentations were fairly reiterative of initial care provision; incorporating the same components, reflecting on previous strategies, and filling the gaps.

The study utilized data from 2020 as a representative model. This may have introduced bias due to COVID-19 and other potential factors present in a single year rather than choosing to average the findings across years. A future study looking at post COVID results may be beneficial to explore this model further.

Finally, we made no distinction between children who presented with acute episodes of suicidality versus children who presented with chronic suicidality. The latter cohort are placed on the SPP as a first step, but no additional interventions specifically to mitigate chronicity are currently offered. Research in adults shows that interventions such as Acceptance and Commitment Therapy (42) and Cognitive Behavioral Therapy (CBT) (43) may be effective for suicidality. Preliminary evidence in children and adolescents suggests that dialectical behavioral therapies may be beneficial for reducing self-harm and suicidal ideation in young people (44). The use of these more in-depth interventions alongside the brief interventions offered in the SPP to manage suicidality, particularly in children who present with chronic suicidality, is an important area for future research.





5 Conclusions

Suicide in children is a significant and unacceptable problem worldwide. This paper provides a descriptive overview of the children presenting in the first five years (December 2016-2021) of the implementation of the Zero Suicide Framework and Suicide Prevention Pathway at a Child and Youth Mental Health Service in Queensland, Australia. It shows that in a service with numerous and diverse presentations, a standardized approach to suicide prevention improves consistency in the delivery of first line interventions. This is a crucial component for improving support for children at risk of suicide.
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