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Abstract 
Objective: Describe emergency department (ED) presentations for self-harm by youth (12-17 year-

olds), including the mental health follow-up they receive after their first-ever presentation, and 

analyze the association between this mental health follow-up and repeat presentation(s). 

Methods: Population-based health services data from Ontario, Canada, covering April 2002 to 

March 2009, were used to ascertain ED presentations for self-harm by youth (n=16,835). These data 

were used to create a retrospective cohort (n=3,497) of those making their first-ever presentation, 

and individually-linked to inpatient admission and ambulatory physician contact data. Mental health 

follow-up within 30-days of discharge, either from a psychiatrist or from any physician specialty, 

was assessed. The associations between follow-up and repeat self-harm presentation(s) within the 

following year were then analyzed.  

Results: Conservatively, the overall incidence rate for ED presentations for self-harm by Ontario 

youth was 239.0 per 100,000 person-years. Rates were higher in girls, increased with age and 

inversely related to neighbourhood income and community size (population). Self-harm made up a 

small but severe proportion of ED use by youth. Over half (57.2%) making their first-ever self-harm 

presentation had no mental health contact with a physician within 30 days of discharge (and several 

demographic, clinical and health service variables were associated with follow-up). However, mental 

health follow-up was not associated with reduced odds of repetition or fewer repeat presentations.  
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Conclusions: ED presentations for self-harm by youth in Ontario are remarkably consistent with 

those reported from other Western countries. Self-harm is an important public health issue in Canada 

and requires a comprehensive prevention strategy. These data suggested follow-up youth received 

after their first-ever ED presentation for self-harm may be inadequate and strategies to improve 

follow-up may be needed. Still, more research is needed to establish the effect of follow-up on 

relevant outcomes. 
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1. Introduction 
Suicide is the second leading cause of death in 15-24 year-olds and the frequency of self-harm in 

youth is more than twice that of the overall population. At the individual level, the devastation of 

those affected by suicide and self-harm (including, but not limited to, the individual and their family, 

friends and care providers) is immense; along with profound grief, there can be anger, guilt and 

shame over the apparent self-inflicted nature of the acts. But underpinning both the individual and 

societal responses to suicide and self-harm the question remains: how do we prevent these tragedies? 

This thesis provides new knowledge on self-harm in youth. Descriptive health services data offer 

comprehensive information about the extent of the problem, which will in turn increase awareness 

and highlight the importance of addressing this public health issue. Analyzing the mental health 

follow-up these youth receive after presenting to hospital for the first time provides insights about 

who is receiving this care and the association with self-harm repetition. Ultimately, the results 

presented in this thesis have the potential to inform future research, policy and practice aimed at 

preventing suicide and self-harm. 

1.1 Thesis Objectives 

This thesis was carried out using population-based health services data from the Province of Ontario, 

Canada to achieve the following substantive and methodological objectives.  

1.1.1 Substantive Objectives 

Among 12-17 year-olds in the Province of Ontario, Canada: 

1. Describe the emergency department presentations for self-harm by calculating incidence 

rates according to demographic characteristics and the proportion of emergency department 

presentations related to self-harm, overall and by demographic and clinical characteristics. 

2. Describe the mental health services received from a physician within 30 days after a first-

ever emergency department presentation for self-harm, overall and by demographic and 

clinical characteristics. 

3. Describe the demographic and clinical characteristics associated with repeat self-harm 

presentation(s) in the year after a first-ever emergency department presentation for self-harm. 
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4. Analyze the association between mental health services received from a physician within 30 

days after a first-ever emergency department presentation for self-harm and repeat self-harm 

presentation(s) in the following year. 

Objectives 1 to 3 were descriptive analyses, which have never been carried out using these data 

or study population. (The full list of hypotheses tested, with supporting evidence, is provided in 

Appendix A). For objective 3, analyses of the number of repeat events were largely exploratory - 

few previous studies have addressed these differences (see Section 2.4.4).  

Objective 4 was to test a pre-defined relationship of interest. Multivariable analyses were used to 

quantify the association between the exposure (mental health follow-up from a physician) and 

outcome [repeat self-harm presentation(s)]. The hypothesized relationships (depicted in Figure 1) 

were informed by both previous research and the results obtained from objectives 1 to 3 above. 

The hypothesis was, in an adjusted analysis, mental health services received from a physician 

within 30-days of a first-ever emergency department presentation for self-harm would be 

associated with a reduction in both odds of repetition within the following year as well as 

number of repeat presentations during that time.  

1.1.2 Methodological Objectives 

In carrying out the above research objectives, the following original research study was developed: 

1. The largest inception cohort of youth presenting to the emergency department for self-harm 

was established. 

2. Hurdle models were used, for the first time, to study self-harm repetition. 

1.2 Student’s Role 
The student conceived of and designed the study, carried out the analyses and wrote the dissertation. 

The student did not collect the data; all research was carried out as secondary analysis of existing 

administrative data (see Section 3.2.1). The Advisory Committee provided advice and guidance 

throughout. The student has already published two papers on self-harm and using similar data (see 

Appendices B and C): 

• Bethell J, Rhodes AE, Bondy SJ , Lou WY, Guttmann A. Repeat self-harm: application of 

hurdle models. British Journal of Psychiatry. 2010;196:243-244. 
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• Bethell J, Rhodes AE. Identifying deliberate self-harm in emergency department data. Health 

Reports. 2009;20:35-42. 

The first paper was produced prior to initiating work on the thesis and the second was published 

after (hence, members of the Advisory Committee are listed as co-authors). The contributions of the 

Advisory Committee will be similarly acknowledged in any future papers and presentations 

stemming directly from this work. 
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2. Literature review 

2.1 What is Self-harm? 

In this thesis, the term self-harm refers to non-fatal self-poisoning or self-injury, irrespective of the 

apparent purpose of the act.1 This term encompasses heterogeneous acts and behaviours, including 

attempted suicide (carried out with at least some intent to end one’s own life2) as well as non-

suicidal self-injury (engaged in with the purposeful intention of hurting one’s self without the intent 

to kill one’s self3). 

Inconsistent terminology has been an acknowledged problem for research on suicide and self-harm. 

For example, the World Health Organisation (WHO)/EURO Multicentre Study on Suicidal 

Behaviour, which began in 1989 and included collaboration from 13 European countries, defined 

cases as “an act with nonfatal outcome, in which an individual deliberately initiates a non-habitual 

behaviour that, without intervention from others, will cause self-harm, or deliberately ingests a 

substance in excess of the prescribed therapeutic dosage, and which is aimed at realizing changes 

which the subject desired via the actual or expected physical consequences"4 but publications 

stemming from this research initiative have used diverse terms, including parasuicide,5 attempted 

suicide6,7 and deliberate self-harm8 to describe them. In fact, each of these terms has since fallen out 

of favour: “parasuicide” because of the confusion it created for research and clinical practice, as well 

as the practical problems of translating it to other languages;9 “attempted suicide” because it did not 

acknowledge the diverse motives involved in these acts and behaviours;10 and, “deliberate self-

harm” because, as stated by the UK National Institute for Clinical Excellence (NICE), “for some 

people, especially those who have been abused as children, acts of self-harm occur seemingly out of 

the person’s control or even awareness, during ‘trance-like’, or dissociative, states”.1 Still, discourse 

on terminology in suicide and self-harm research continues. Silverman et al. have recently put 

forward a nomenclature system; within their classification of “suicide-related behaviours”, self-harm 

was defined as acts without suicidal intent, but where the individual means to “use the appearance of 

intending to kill himself/herself”.11,12 This important distinction from the definition used in this 

thesis – that is, specifying self-harm as non-suicidal - has been more commonly applied by American 

researchers.13  

In the end, the term and definition for self-harm used in this thesis were chosen for several reasons. 

First, to acknowledge that only some youth who self-injure or self-poison express suicidal intent 



 5

[e.g., among those who self-harm, about half (community samples) to three quarters (hospitalized 

samples) reported wanting to die as a motivation for the act].5,14-16 Second, similar to most other 

large, population-based studies of self-harm using emergency department and inpatient admission 

records, the administrative data used here were coded in the International Classification of Diseases 

(ICD),17 which does not disaggregate suicidal vs. non-suicidal motivations behind self-harm 

(although there have been examples where supplemental data have been collected for this purpose).18 

Third, the term and definition were most consistent with current research based on samples of 

individuals presenting to the emergency department.  

2.2 Suicide and Self-harm 

2.2.1 Separate but Overlapping 

Suicide and self-harm can be conceptualized as separate phenomena because, fortunately, most 

people who self-harm do not die by suicide. A systematic review of 90 studies estimated that among 

those who present to hospital for self-harm, about 0.5 to 2% will die by suicide within the year and 

5% will die by suicide within 9 years.19 Suicide and self-harm also exhibit distinct patterns in the 

population; for example, male suicide rates are typically several times higher than those of womena 

whereas the opposite is true for self-harm. In youth in particular, survey data have shown girls are 

more likely than boys to report self-harm (8.9% vs. 2.6%),15 suicide attempts (9.3% vs. 4.6%)21 and 

non-suicidal self-injury (6.3% vs. 4.6%)22 in the previous year. In fact, a meta-analysis of 88 

population-based survey studies of adolescents found that of the 14 measures of suicidality 

(thoughts, threats, plans, and attempts) and self-harm, the prevalence was always higher in girls 

(although not statistically significant for suicide attempts within the previous 1 or 6 months, or 

lifetime self-harm).23 Canadian health service data have similarly shown that among 15-19 year olds, 

the frequency of emergency department presentations for self-harm by girls was more than twice that 

of boys, although this sex-difference lessened with age.24 

Suicide and self-harm also very much overlap as self-harm is a strong predictor of youth suicide.25 A 

prospective cohort study of 11,583 individuals who presented to a UK emergency department for 

self-harm between 1978 and 1997 showed that, in the year following a self-harm presentation, the 

risk of suicide was about 66 times that of the general population.26 And although the risk of suicide 

after a self-harm presentation may be lower in youth compared to adults,26 they are still at a greater 

                                                 
a Of the 75 jurisdictions that reported suicide statistics to the World Health Organization for the 2002 World Report on 
Violence and Health, only one (selected areas of China) did not show suicide rates were higher in males.20 
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risk than the general population; prospective cohort data on 15-24 year-olds presenting to the 

emergency department for self-harm showed the number of deaths by suicide was about ten times 

higher than expected.27 Similarly, psychological autopsy studies have reported that between a third 

and two-thirds of youth who died by suicide had a history of self-harm.28-31 

2.2.2 Descriptive Epidemiology 

Suicide is the second leading cause of death among those aged 15-24 years, both worldwide and in 

Canada.32,33 In fact, 2005 Canadian data showed that there were 552 suicide deaths among 10-24 

year-olds, more than twice as many deaths as from cancer and second only to unintentional injury.32 

Yet, it is also important to acknowledge that suicide rates among youth tend to be lower than those 

of older age groups and youth account for a relatively small proportion of all suicides. For example, 

the overall suicide rate in Canada in 2007 was 11.0 per 100,000 population but 7.6 per 100,000 

population among 10-24 year-olds and this age group accounted for 14.1% of suicides that year34 

(and similar patters have been seen in global suicide statistics).20 Taken together, these data reinforce 

that suicide is a major cause of mortality for youth, but it is also an important cause of mortality 

through adulthood. 

Self-harm in youth is both common and associated with health and psychosocial problems for the 

individual and those who care for them. The Child & Adolescent Self-harm in Europe (CASE) 

Study, an anonymous survey administered to 30,532 14-17 year-old students in seven countries 

(Australia, Belgium, England, Hungary, Ireland, the Netherlands and Norway) found that 5.4% 

reported self harm in the previous year.15 The 2007 Youth Risk Behavior Survey (YRBS), a 

nationally representative sample of American high school students, showed 6.9% reported 

attempting suicide in the previous year.21 A Canadian study of 14-21 year-olds found 16.9% reported 

a lifetime history of non-suicidal self-harm.35 In terms of health and psychosocial problems, survey 

data have also shown that self-harm was associated with factors including (but not limited to) 

smoking, drug use and misuse, depression, anxiety, low self-esteem and psychiatric morbidity (as 

assessed with the Clinical Interview Schedule (CIS-R)36].16,37-39 Data from clinical samples of youth 

presenting to hospital for self-harm have provided even further evidence of the problems associated 

with self-harm. In a sample of youth presenting to a Canadian pediatric emergency department for 

suicidality (ideation, planning or attempts), at least 20% were identified as having been abused 

physically and/or sexually, and 14% were in state guardianship.40 Similarly, a sample of 15-19 year-

old suicide attempters from Helsinki, Finland hospitals found that 41% met criteria for a mood 
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disorder and 40% met criteria for a substance use disorder.41 An American sample of 10-18 year-

olds presenting to the emergency department for suicidality found that nearly a quarter had been 

suspended or expelled from school in the previous 6 months.42 A UK sample of 15-24 year-olds 

presenting to the emergency department for self-harm found that 32% of boys and 5% of girls 

reported a criminal record.27 Aside from the problems for the individual, self-harm can also be a 

traumatic and distressing experience to those who care for them. A qualitative study of parents of 

youth who had presented to the emergency department for self-harm found they expressed severe 

emotional responses, including grief and guilt, and some reported somatic and psychological 

symptoms, such as sleeplessness, depression and work impairment.43   

Survey and health service data also show self-harm peaks dramatically among youth. US data 

suggested self-reported suicide attempts were about six times higher in high school students (6.9%, 

see YRBS above) than in the adult population [1.1%, from the US 2008 National Survey on Drug 

Use and Health (NSDUH)].44 Analysis of Statistics Canada’s Canadian Community Health Survey 

1.2: Mental Health and Well-Being (a nationally representative sample which included respondents 

age 15 years and over) also showed younger age to be associated with attempted suicide in the 

previous year.45 A telephone survey of 12,006 Australians age 10-100 years found the overall 12-

month prevalence of non-suicidal self-injury was 2.6%, but this figure was more than doubled in 10-

17 year-olds (5.4%) and 18-24 year-olds (7.0%).22 Recent Canadian data also demonstrated the 

dramatic peak of inpatient admissions for self-harm among youth.46 Similarly, US data showed self-

harm was a factor in just over 700,000 emergency department presentations annually47 and about a 

quarter of them were by teens.48 Canadian data from the province of Alberta estimated about 250 

emergency department presentations for self-harm per 100,000 population annually, but peaking in 

15-19 year-olds at about 500 per 100,000,24 making it the sixth leading cause of inpatient 

hospitalization in this age group.32 This age-related peak in emergency department presentations for 

self-harm is also mirrored in international data, including those from the United States48,49, Ireland50 

and England.51  

2.2.3 Prevention 

A 2005 systematic review by Mann and colleagues discussed the evidence from suicide prevention 

research.2 Among the strategies reviewed were awareness and education (for public and 

professionals); screening tools; treatment interventions; restricting access to lethal means; and, 

media guidelines for reporting suicides. It concluded that the most promising interventions were:  
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 Detecting and treating mental illness: educating primary care physicians has been found to 

increase prescriptions for antidepressants and reduce suicide rates. For example, the suicide 

rate on the Swedish island of Gotland decreased from 19.7 to 7.1 per 100,000 (compared to 

25.5 to 24.8 per 100,000 in Sweden as a whole) after introducing a 2-day training program 

for general practitioners on diagnosing and managing depression.52  

 Restricting access to means: reducing access to lethal means has been associated with 

reduced suicide rates. For example, Australia’s 1996 gun law reforms reduced firearm 

suicide rates53 and other strategies, such as controlling access to pesticides,54 reducing the 

amount of paracetamol (acetaminophen) and other non-opiate analgesics per packet,55 and 

the use of bridge barriers,56 have also been implemented and are being assessed.  

 Gatekeeper education: educating gatekeepers (individuals who may have the opportunity to 

identify individuals at risk and then refer them for appropriate assistance) may have reduced 

suicides as a component of a multi-layered prevention program by the US Air Force; as part 

of the program, commanders were briefed about resources for referrals to mental health 

services and the program showed a 33% relative risk reduction in suicide (although it was 

unclear which component in particular was most effective).57  

A similar review by Gould and colleagues in 2003,58 which specifically addressed youth suicide 

prevention, concluded that although promising preventive and treatment interventions were being 

developed and trialed, much more research was needed. While the evidence on effective suicide 

prevention strategies is somewhat sparse, there is even less on preventing self-harm. School-based 

programs have been recommended by both academics59 and adolescents themselves60 but have yet to 

be implemented and proven effective.  

As evidence surrounding population strategies for suicide and self-harm prevention emerges, part of 

the prevention discourse has included “high-risk”61 approaches. In particular, improving access to 

mental health services for at-risk youth62 and especially those who present to hospital for self-

harm.63,64 As previously discussed, this is a group in which suicide risk is elevated, self-harm often 

persists and mental disorder is common.65 As such, the emergency department has been identified as 

having a key role in suicide and self-harm research66 and prevention.67,68  

Few intervention studies, even those conducted among individuals who present to the emergency 

department for self-harm, have assessed suicide as the outcome of interest (see Section 2.4.1). 
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However, intervention studies aimed at preventing self-harm repetition have included individual,69 

group70 and family71 therapy, emergency department staff training,72 regular contact by mail73 or 

telephone,74 and “green cards” (on demand admission).75 Yet, to date, the results of these studies 

have not been compelling. A 1999 Cochrane review of randomized controlled trials (RCTs) of 

interventions to prevent self-harm repetition identified 23 studies but concluded there was 

considerable uncertainty about what interventions may be effective and that the trials to that point 

were severely hampered by their small sample sizes and poor statistical power.76 Since then, three 

reviews of interventions specific to youth who present to clinical settings for suicidality and/or self-

harm similarly found limited evidence and studies hampered by methodological weaknesses.77-79 

Although each of the reviews concluded more research was needed in this area, they also 

acknowledged the complications inherent in conducting research in this population. For example, for 

RCTs, ethical requirements mean that both the intervention and control group must meet or beat the 

standard of care. As such, the “treatment as usual” condition has often served as a control rather than 

placebo or no-contact, for example.80 However, treatment as usual is highly variable and complicates 

any interpretation of comparisons with this group.81 Furthermore, the effects of common treatments, 

including medication and psychotherapy, are still unclear and this lack of information has been 

compounded by excluding suicidal youths from trials.80  

2.3 Mental Health Follow-up 

Clinical guidelines for self-harm,1,82-85 and more generally, those at risk of suicide,86 have been 

developed. Although they too have acknowledged problems with the level of evidence to support all 

of the recommendations, they have stressed the importance of appropriate management both in 

hospital (e.g., with psychosocial assessments) and as follow-up. However, these aspects of care have 

not been thoroughly investigated in intervention trials (see Section 2.2.3). As such, researchers are 

now working to establish this link using observational data. For example, several studies, primarily 

from England, have investigated psychosocial assessments (i.e., the proportion of individuals who 

receive them, as well as the determinants and effects of assessment)87-90 and suggested that 

psychosocial assessments may have a protective effect on repeat self-harm, mediated by increased 

referrals for psychiatric follow-up. However, these studies have not been able to link to health 

services data describing service use following discharge, and therefore, have been unable to describe 

or test the effects of this follow-up.  
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Addressing this limitation from previous studies, this thesis was able to link various data sources at 

the individual level. More specifically, data describing cohort members’ ambulatory mental health 

use was obtained (see Section 2.5) and “follow-up” was operationalised as 30-day mental health 

contact with a physician. Similar measures have been used in previous studies describing health 

service patterns of individuals who present to hospital for self-harm.41,91-93 The proportion of 

psychiatric admissions that receive at least one psychiatry service contact within 30 days of 

discharge has also been described more generally as a quality indicator for mental health services.94 

In fact, Hermann et al, using an international expert panel to assess quality indicators for mental 

health services, ranked this indicator among the highest in terms of importance and soundness and 

subsequently recommended it (among a total of 12 measures) to the Organization for Economic and 

Community Development’s Health Care Quality Indicators Project (OECD-HCQI). Although it was 

not designed expressly for a non-admitted (emergency department) samples, 30-day mental health 

follow-up was chosen here as an appropriate, consistent and useful measure that would contribute to 

a wider indicator development initiative.  

More broadly, follow-up has been described as a component of the “continuity” domain of health 

system performance.94,95 Continuity of care is concerned with how an individual experiences care 

over time; specifically, whether services from different programs, practitioners, organizations, and 

levels of care/service are uninterrupted and coordinated,94 including continuity of information, of 

personal relationships and of clinical management.96 Continuity of care has been studied to some 

extent in youth who have been admitted for psychiatric stays. However, a 2004 review of service use 

among children and adolescents following psychiatric hospitalization concluded that there were few 

studies of the predictors of aftercare services and little evidence about their effectiveness.97 Even less 

is known about follow-up after discharge from the emergency department; more studies of the 

transition between the emergency department and community mental health care are needed.66 

For self-harm in particular, the health service patterns of those who present to the emergency 

department have been investigated in older/all-age91,92,98 and younger populations,41,99,100 but 

research restricted to those making their first-ever presentation is scarce. Yet, this population may be 

least likely to receive follow-up; European data showed that about a quarter of 15-19 year-olds who 

presented to hospital for self-harm were not recommended for follow-up41,101 but those making their 

first-ever self-harm presentation were referred for specialist follow-up even less often than those 

making a repeat presentation.7 Also, the effects of residential characteristics on health service 

patterns after a self-harm presentation have not been tested. For example, it is unclear whether rural 
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or remote residence, previously associated with lower pediatric mental health and psychiatry use102 

and supply103,104 influences health service patterns. Similarly, the hospital in which a person presents 

for self-harm has been shown to be an important predictor of referral for specialist follow-up7,90,98 

but the hospital characteristics that account for differences in health service use are largely untested. 

Insights into the patterns of health service use following a young person’s first-ever emergency 

department presentation for self-harm would help to plan the delivery of care for these youth (as 

effective interventions are trialed and implemented), and to describe gaps between current mental 

health service use and the care which has been recommended in clinical practice guidelines (i.e., 

identify populations in which targeted approaches may be needed).   

While it is still unclear how often follow-up is received and the factors associated with it, there is 

even less evidence linking follow-up to outcomes. A 2011 report from the US Suicide Prevention 

Resource Center and the Substance Abuse and Mental Health Services Administration (SAMHSA) 

described continuity of care subsequent to discharge from the emergency department as “an 

underutilized suicide prevention strategy”64 but the data to support this are limited. A Norwegian 

study suggested implementing a follow-up system for those who presented to hospital for self-harm 

contributed to reducing the self-harm presentation rate: from 170 per 100,000 in 1984 to 79 per 

100,000 in 1995.105 A UK cohort study of 658 individuals who presented to hospital for deliberate 

self-poisoning showed that referral for specialist follow-up may have halved the risk of repetition 

(adjusted hazard ratio for 6-month repetition: 0.49).106 These studies also included all ages and those 

with a history of self-harm; it is unclear whether these results might be extended to youth making 

their first-ever hospital presentation for self-harm (see Section 2.4.3). Understanding the effect of 

follow-up on self-harm repetition will not only have important implications for clinical care, but also 

for policy and service planning by contributing to the development of indicators for the pediatric 

mental health presentations. The need to develop performance measures in pediatric emergency care, 

in general and for specific conditions, has been documented.107,108 

2.4 Research Issues for Studying Self-harm 

2.4.1 Outcomes of Interest 

Intervention and observational studies carried out among those who present to hospital for self-harm 

have more often examined repeat self-harm as the outcome of interest rather than suicide.109 This 

tendency has been due to both substantive and methodological reasons. Self-harm repetition is a risk 

factor for suicide: a prospective study of 11,583 individuals who presented to hospital for self-harm 
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between 1978 and 1997 found that those who repeated at least once during follow-up had about 

double the risk of suicide as those who presented only once.110 Self-harm itself is also an outcome 

that is distressing (to the individual) and costly (to health services) which should be prevented.10 

However, repeat self-harm is also easier to study than suicide; despite the elevated risk of suicide in 

this population, it is still a rare outcome and thus requires a large sample for a statistically powered 

study.64,111 Self-reported symptoms, behaviours and emotions have also been reported as study 

outcomes109 and ones which may be equally important.10 

2.4.2 Data Sources 

There are two main sources of information for studying self-harm: survey and health services data. 

Survey data have provided prevalence estimates of self-harm, as well as an understanding of the 

potential risk factors. For example, the US Youth Risk Behaviour Survey (YRBS)112-114 provides 

regular data on self-reported suicide attempts among high school students and major school-based 

surveys of self-harm have also been carried out in seven countries (Australia, Belgium, England, 

Hungary, Ireland, the Netherlands and Norway) for the Child & Adolescent Self-harm in Europe 

(CASE) Study15 as well as in Scotland,37 and Finland.115 Survey data have also shown that many 

self-harming adolescents will not present to hospital and thus never be captured in health services 

data. Analysis of YRBS data found that 8.4% of high school students reported making a suicide 

attempt in the previous year, yet only 2.3% (less than one third of these) reported receiving medical 

attention for an attempt.112 Similarly, the CASE study found that 5.4% of students reported self-harm 

in the previous year, but of them, only about one in eight (12.2%) reported presenting to hospital.116 

This latter study also suggested that those who present to hospital represent a more suicidal subset of 

youth who self-harm; the intent to die was the strongest predictor of health service use following 

self-harm (in both boys and girls). 

Although surveys provide better estimates of the frequency of self-harm in the community, they 

have rarely been large enough to examine health service use or self-harm repetition in detail. As 

such, health service data are also often used to study and report on self-harm. Acknowledging the 

priority need for mental health indicators,117 in 2011 Statistics Canada and the Canadian Institute for 

Health Information published their first Health Indicators report on self-harm, using pan-Canadian 

inpatient admission data to describe hospitalizations for self-harm.46 However, linkage of emergency 

department and inpatient records has shown that less than half of those who present to hospital for 

self-harm were admitted and admission was associated with individual- and system-level factors, 
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such as self-harm method and hospital resources.118,119 As such, emergency department presentations 

provide more representative information and are a prominent data source for self-harm research and 

reporting, describing self-harm across time and jurisdictions. For example, recognizing the value of 

emergency department data, a specialized self-harm monitoring system has been running in Oxford, 

England for 30+ years.120 Subsequently, addressing the need for multicenter self-harm monitoring, 

as expressed in England’s national suicide prevention strategy,121 five more hospitals from another 

two cities (Manchester and Leeds) have joined this effort.122 Emergency department data have also 

been used for this purpose internationally, including in the United States48 as well as in multi-

national self-harm research projects.4 

2.4.3 Inception Cohorts 

Early recognition, diagnosis and intervention in mental health problems, especially in children and 

youth, are key components of a comprehensive mental health system.123 However, despite the 

potential benefits of early intervention in self-harm59 (and the associated mental disorders),124 few 

epidemiologic studies have captured self-harm populations early in their clinical course. There are 

examples of descriptive studies,18,125,126 case-control studies,127 cohort studies6,27,128,129 and trials of 

interventions70,75 all restricted to youth, but few have explicitly identified a population from their 

first-ever presentation. There is also evidence of differences between those making their first-ever 

self-harm presentation and those with a history of self-harm. For example, among those presenting to 

the emergency department, individuals with no previous self-harm presentations were less likely to 

repeat, both in all-age130 and youth6 samples. As well, factors associated with repetition among those 

making their first-ever presentation appeared to differ from those with a history of self-harm.131 

These influences may contribute to a differential effect for interventions aimed at preventing self-

harm repetition; although trials of these interventions have generally proven inconclusive thus far, 

subgroup analyses in some have shown effects vary according to the individual’s history of self-

harm.132-134 

Two inception cohorts of youth have been reported upon. Stewart et al,135 assembled a sample of 224 

7-19 year-olds who presented for suicidality (ideation, planning or attempts) to a pediatric 

emergency department in Ottawa, Canada over a one-year period (1997-98). Hawton et al136 

assembled a cohort of 710 under-15 year-olds who presented for self-harm to an emergency 

department in Oxford, UK from 1978-2003 and identified each child’s index episode as the first 

during the study period. Although Hawton et al’s study was not explicitly described as an inception 
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cohort, given that self-harm is very rare before the age of 12,18,137 the multiple years of data 

collection and the age range of the cohort, it is reasonable to describe the index episodes as such.  

Both these studies provided comprehensive descriptions of clinical and demographic characteristics 

of youth making their first-ever suicidality and self-harm presentations. However, they were also 

limited in certain respects. First, the samples were based on presentations to a single hospital, thus 

unable to capture information on any repetition or previous episodes that took place outside of the 

study hospital, possibly biasing any repetition estimates.110 Second, there was likely insufficient 

heterogeneity in the study samples to ascertain regional/residential effects. Third, as with most other 

studies of self-harm repetition, the repetition outcome was treated as binary, dividing the study 

population into repeaters and non-repeaters and ignoring multiple self-harm repetition (see Section 

2.4.4). Fourth, neither study could link individuals to their health service records for contacts that 

took place outside the study hospital. As such, they could not fully describe health services received 

prior to or following the presentation, including whether mental health services were received in 

primary care or from mental health specialists.  

2.4.4 Statistical Analysis of Self-harm Repetition 

Self-harm repetition increases the risk of suicide and is an outcome of interest in observational and 

intervention research.10 However, few such studies have accounted for the number of repeat 

presentations. More often, they track a cohort over a period of time for any subsequent presentations, 

sometimes only counting those repeat presentations from the same study hospital. Individuals are 

then described using the dichotomy of repeaters vs. non-repeaters and analyzed using logistic 

regression or survival analysis.6,50,106,129,130,138 Accordingly, most previous studies have not addressed 

group differences in the probability of multiple recurrences. This approach may obscure important 

clinical and cost differences; for example, a trial of an intervention aimed at reducing deliberate self-

poisoning repetition found that, after 2-years, while there was no effect on the proportion of 

repeaters (21.2% in intervention group vs. 22.8% in control group), when considering the number of 

repeat presentations, the intervention halved the rate of repetition (rate ratio = 0.49).139 Repeat self-

harm presentations, as an outcome, are not well suited for typical count models (Poisson or negative 

binomial regression) because of “excess zeros” (e.g., the 84% of the sample that will not repeat 

within 1 year). Excess zeros is a source of overdispersion, where the observed variance exceeds that 

expected under the models’ distributional assumptions.140 To date, three alternative statistical 

methods have been used to analyze multiple self-harm repetition. Haw et al,141 using monitoring data 
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from an Oxford, UK hospital, analyzed repeat self-harm presentations with multinomial logistic 

regression to determine factors associated with infrequent (one to three repeat events) or frequent 

(four or more repeat events) repetition. Others142,143 have used multiple event survival analysis. 

Hurdle models have also been suggested as an appropriate and useful statistical model for analyzing 

self-harm repetition144 (see Appendix B for further discussion on the utility of hurdle models for 

studying repeat self-harm). 

2.5 Canadian Context: Gaps and Opportunities 

Although suicide is a leading cause of death in young Canadians, and self-harm is a major risk factor 

for it, there are very few Canadian studies of self-harm in youth.145 The Statistics Canada Canadian 

Community Health Survey 1.2: Mental Health and Well-Being (CCHS 1.2) provided nationally 

representative data about suicide attempts, but was not specific to youth.45 And although there have 

been some Canadian studies of self-harm using health services data,118,119,146-152 few were restricted 

to youth135,149 or stratified by age group.118 

Following the framework of the “Population Health Approach”, to which establishing, measuring 

and analyzing population health status (and inequities) is key,153 Canadian research on both the 

prevalence and correlates of self-harm is needed in order for action to address this public health 

issue. For example, unlike many other countries (including Australia, Denmark, England, Estonia, 

Finland, Germany, Greenland, Japan, Ireland, Northern Ireland, the Netherlands, New Zealand, 

Norway, Scotland, Sri Lanka, Sweden, the United States and Wales), Canada has yet to implement a 

national suicide prevention strategy.154 Similarly, unlike the UK, Australia and New Zealand, 

Canada does not have nationally-endorsed clinical guidelines in the area of self-harm. Also, unlike 

the UK, Canada does not have a dedicated self-harm monitoring system (but very recently began 

reporting national data on inpatient admissions for self-harm).46 

New, current Canadian data describing self-harm and its’ demographic patterns would highlight this 

public health issue and in turn help to provide the impetus to develop and implement policies and 

resources. To this end, the Province of Ontario has advantages, both nationally and internationally, 

in its ability to conduct population-based studies of self-harm. Existing health services databases can 

be used, at low cost relative to specialized self-harm monitoring systems (such as those set up in 

England,122 Ireland,50 and across Europe6), to establish large cohorts with the ability to address 

important research questions. Unique aspects of the data include: 
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 Population coverage: With a 2006 census estimate of over 12 million, Ontario is Canada’s 

largest provincial population. All acute and primary medical care is universally insured, so there 

is near complete coverage of the population in administrative data. Self-harm studies will accrue 

a large, population-based sample with enough heterogeneity to ascertain regional/residential 

effects.  

 Emergency department coverage: All facilities in Ontario are mandated to submit emergency 

department abstracts to the National Ambulatory Care Reporting System (NACRS) and complete 

data for all emergency department presentations are available from 2002/03. Accordingly, self-

harm repetition studies using Ontario NACRS data will identify repeat presentation(s) to any 

Ontario hospital, whether that is to the same hospital or another.  

 Individual-level linkage: Ontario’s administrative data cover health services including inpatient 

admissions, emergency department presentations, and physician visits. Each of these data contain 

an anonymous identifier, so that these records can be linked to an individual over time. As such, 

unlike most previous self-harm studies, patterns of health services received prior to or following 

the presentation can be well-described and analyzed in relation to further self-harm events.  

2.6 Summary 

Self-harm is a major risk factor for suicide, which is the second leading cause of mortality in 15-24 

year-olds (both worldwide and in Canada). Self-harm among youth is also a public health issue in its 

own right: it is common (roughly one in 20 high school students report an episode of self-harm in the 

previous year) and the frequency peaks in the late teens. Self-harm in youth is associated with health 

and psychosocial problems for the individual and those who care for them.  

Although there is some evidence of promising suicide prevention strategies – namely, educating 

physicians about detecting and treating depression and restricting access to lethal means – much 

more suicide and self-harm prevention research is needed. Prevention discourse has also included 

some “high risk” approaches, such as improving care for those who present to hospital for self-harm 

(a population in which suicide risk is elevated and mental disorder is common). Both methodological 

and substantive considerations have meant intervention studies in this population have typically 

focused on repeat self-harm as the outcome of interest. Although results of such studies have not 

provided compelling evidence, in part because of methodological weaknesses in the studies 

themselves, clinical guidelines identify the importance of follow-up after a hospital presentation for 
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self-harm. In fact, a 2011 report commissioned by the US Suicide Prevention Resource Center in 

collaboration with SAMHSA described continuity of care as “an underutilized suicide prevention 

strategy”. Yet, it is unclear who is receiving this follow-up and from which providers, as well as the 

effect it may have on repeat self-harm presentations. This is particularly true for youth making their 

first-ever presentation for self-harm. Understanding the effect of mental health follow-up on repeat 

self-harm would not only have implications for clinical care, but also for policy and planning by 

contributing to the development of quality indicators for mental health and pediatric emergency care.  

There are two major data sources for studying self-harm: survey and health service data. Survey data 

are vital for estimating prevalence and correlates of self-harm (since most who self harm will not 

present to hospital). However, such surveys require large samples to study health service use related 

to self-harm. Health service data, and in particular those describing emergency department 

presentations, are also a prominent source of information for self-harm research and reporting. These 

data also appear to capture the more suicidal subset of those who self-harm.  

There are relatively few Canadian studies of self-harm, even those providing descriptive data, 

identifying patterns and correlates of self-harm in youth. This may explain, in part, why self-harm 

has received less attention for public health action as it has in other countries. For example, Canada 

does not have a national suicide prevention strategy, nationally-endorsed clinical guidelines for self-

harm, or a self-harm monitoring system, all of which have been implemented in England. New 

Canadian data are needed to highlight this important public health issue. To this end, Ontario has 

excellent existing research data and infrastructure to study emergency department presentations for 

self-harm. The current study was designed to not only address important substantive gaps in the 

literature but also to exploit the strengths of existing data in addressing these gaps. 
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3. Methods 

3.1 Research Design 

This retrospective cohort was assembled from a population-based sample of 12-17 year-olds 

presenting to emergency departments in the Province of Ontario, Canada.  

3.2 Sampling Procedures 

3.2.1 Data Sources  

This study made use of existing Ontario heath services administrative data, accessed through the 

Institute for Clinical Evaluative Sciences (ICES). Health services data and complementary data 

sources (described in Tables 1 and 2) were used to provide descriptive information on youth 

emergency department presentations for self-harm, and then to create an inception cohort of those 

making their first-ever self-harm presentation. New and existing definitions and methods were used 

to define the target population and assess outcomes.  

3.2.2 Subject Selection 

Subjects were selected by identifying all 2,454,957 emergency department presentations by 12-17 

year-olds over the seven-year period between April 1, 2002 and March 31, 2009. Presentations were 

defined from National Ambulatory Care Reporting System (NACRS) records using registration date 

and age information, and where the records indicated the encounter took place in the emergency 

department or urgent care centre of an Ontario hospital. Records identified as duplicates and those 

without valid Ontario health insurance numbers were ineligible. From this population, three datasets 

were created as depicted in Figure 2 and described below: 

1) All emergency department presentations: this dataset included all emergency department 

presentations (as specified above) excluding deaths on arrival or in the emergency 

department (n=406); scheduled visitsb (n=14,443); and those where the individual left 

without being seen (n=169). The “All emergency department presentations” sample consisted 

of 2,439,939 emergency department presentations by 910,756 individuals.  

                                                 
b In some (often rural) facilities, clinics or day surgeries are unavailable so the emergency department is used for prescheduled 
appointments.155 As the scheduled visit indicator was not available for every NACRS record, scheduled visits were identified either 
with this indicator or as records where the CTAS category value is missing. CTAS category is mandatory for emergency departments, 
but every emergency department presentation identified with the scheduled visit indicator was missing CTAS (compared to 0.04% of 
those not flagged with the indicator), missing CTAS data was deemed to be a good proxy for the scheduled visit indicator. 
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2) All self-harm presentations: this dataset was a subset of the previous “All emergency 

department presentations” dataset. More specifically, emergency department presentations 

identified as being for self-harm were selected, i.e., those where the main problem (that 

which was deemed by the provider at the end of the visit to be the clinically significant 

reason for the individual’s visit, and which required evaluation and/or treatment or 

management) or other problem(s) (those which coexist at the time of the individual’s visit 

and which influenced the client’s need for treatment or care, excluding those that were 

previously treated and no longer existed) indicated self-harm. Two alternative definitions of 

self-harm were used to accommodate potential under-identified cases of self-harm:150  

 SH1: any International Classification of Diseases, version 10 (ICD-10) code for 

intentional self-harm (ICD-10: X60-84).  

 SH2: as above, as well as any codes for poisoning, undetermined intent (ICD-10: 

Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28).c 

The “All self-harm presentations” sample consisted of 16,835 presentations by 12,907 

individuals under SH1 and 22,589 presentations by 17,557 individuals under SH2.  

3) Inception self-harm: this dataset included only individual’s first-ever emergency department 

presentations for self-harm, created as a subset of the previous “All self-harm presentations” 

dataset by excluding individuals who met one or more of the following criteria: 

a) Individual’s 12th birthday was prior to April 1, 2002: this exclusion criterion was applied 

to ensure that, as closely as possible, cohort member’s emergency department use from 

the age of 12 years was ascertained. Since hospital presentations for self-harm are very 

rare before the age of 12 years,18,137 each cohort member’s first self-harm presentation 

could be described as their “first-ever”, thereby creating an inception cohort.  

b) Less than one year of follow-up data (after the index event): this criterion was met when 

the individual died within one year of their index event (these individuals were described 

separately, see Appendix D, note: those who died on arrival or in the emergency 

department at the time of their index event were excluded in earlier “All emergency 
                                                 
c The “intentional self-harm” and “undetermined” codes represent a subset of “external cause of morbidity and mortality” ICD codes. 
External cause codes specify the nature of an injury or poisoning (typically as accidental, assault, self-harm or undetermined) and are 
mandatory when a record lists an ICD diagnosis code of “Injury, poisoning and certain other consequences of external causes” (ICD-
10: S00-T98).155 
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department presentations” data steps) or the index event was on or after April 1, 2007. As 

such, given the province-wide coverage of the data, loss to follow-up was considered 

negligible and each cohort member had one year of follow-up data.  

c) History of self-harm (prior to the index event): this was ascertained as either as an 

emergency department presentation (NACRS record) or an inpatient admission 

(Discharge Abstract Database [DAD] record) that indicated self-inflicted (ICD-9: E950-9 

or ICD-10: X60-84, as applicable) or undetermined injury or poisoning (ICD-9: E980-9 

or ICD-10: Y10-34, as applicable).d  

The “Inception self-harm” dataset consisted of 3,497 individuals under SH1 and 4,932 individuals 

under SH2.  

3.3 Measures 

3.3.1 Variable Definitions 

The following section lists and describes the variables defined for each dataset. The roles of the 

variables in the analyses (i.e., as exposure, outcome or covariate) differ according to objective and 

are outlined in Table 3.  

Variables were defined according to information available from each of the datasets (as listed in 

Figure 3). Sex, age, community size, neighbourhood income quintile, Canadian Triage and Acuity 

Scale (CTAS) category, disposition, alcohol involvement and hospital type variables were defined 

for all emergency department presentations and these variables were contained in each of the three 

datasets. Variables for self-harm method and coding of intent were defined for the “All self-harm 

presentations” dataset. The additional variables defined specifically for the “Inception self-harm” 

cohort were 1-year health service use history, inpatient psychiatry, 30-day mental health follow-up 

and 1-year repeat self-harm presentation(s), as depicted in Figure 4.  

Individual-level demographic 

                                                 
d Data on inpatient admissions to general hospitals in Ontario were available for every cohort member from birth. However, Ontario 
introduced NACRS emergency department data in 2001/02. As such, those cohort members who had their index event in 2002/03 
could have as little as 1-year look back data (and those who had their index event in 2007/08 had from 6 to 7 years). However, due to 
the sampling method, very few [SH1: 33 (0.9%)/SH2 64 (1.3%)] individuals entered the cohort in 2002/03, and so there was minimal 
concern about inadequate look back data. Further, given self-harm presentations are rare before age 12, at least one year of look back 
data was considered adequate.  
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 Sex: listed on NACRS record as girl (female), boy (male) or other (transsexual or 

hermaphrodite). 

 Age: listed on NACRS record in integer years and categorized as 12-15 or 16-17 years (i.e., 

child or adolescent, as defined by the Ontario Health Insurance Plan [OHIP]).156 

 Community size: using the individual’s residential postal code and the Statistics Canada 

Postal Code Conversion File (PCCF),157 individuals were assigned to their dissemination 

area: a small, relatively stable geographic unit composed of one or more blocks and the 

smallest standard geographic area for which census data are produced.158 The population, in 

2006, of the community in which the individual resided was then assigned and categorized 

as: 1,500,000+ (Toronto); 500,000-1,499,999; 100,000-499,999; 10,000-99,999; <10,000 or 

missing. “Rural” residence was defined according to Statistics Canada's recommended 

definition of rural and small town, i.e., population <10,000.159 

 Neighbourhood income quintile: as with community size, postal code information and the 

PCCF were used to define the income quintile of the area, in 2006, relative to the community 

in which the individual resided: 5 (highest) to 1 (lowest) or missing.157 For this measure, 

mean income per person equivalent (household income, adjusted for household size) was 

calculated for each dissemination area (described above). Then, dissemination areas were 

ranked according to this measure by city, town or rural/small town area in which the 

dissemination area was located. Next, the population of the city, town or rural/small town 

area was divided into approximate fifths to create community-specific income quintiles.  

Individual-level clinical 

 CTAS category: listed on the NACRS record, the CTAS category is assigned to patients on 

arrival to the emergency department (or shortly thereafter) to prioritize their care 

requirements and also to provide information back to planners about patient care, workload, 

and resource requirements.160 Categories, from highest to lowest acuity, are: 1: resuscitation; 

2: emergent; 3: urgent; 4: semi-urgent; or 5: non-urgent. CTAS category has been found to 

have high inter-observer agreement.161,162 

 Alcohol involvement: using diagnosis codes listed on the NACRS record and categorized as:  
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o Yes: record lists any of codes for mental and behavioural disorders due to use of 

alcohol (ICD-10: F10); finding of alcohol in blood (ICD-10: R78.0); toxic effect of 

alcohol (ICD-10: T51); evidence of alcohol involvement determined by blood alcohol 

level (ICD-10: Y90); evidence of alcohol involvement determined by level of 

intoxication (ICD-10: Y91); intentional self-poisoning by and exposure to alcohol 

(ICD-10: X65); poisoning by and exposure to alcohol, undetermined intent (ICD-10: 

Y15); or, accidental poisoning by and exposure to alcohol (ICD-10: X45); or, 

o No. 

 Disposition: Using disposition information listed on the NACRS record and linked to 

inpatient (Discharge Abstract Database [DAD] or Ontario Mental Health Reporting System 

[OMHRS] records, as applicable), categorized hierarchically as:  

o Admitted: the NACRS record was matched to a DAD or OMHRS record. 

o Transferred: the NACRS record was coded as transfer. Note: for the inception cohort, 

individuals identified as being transferred to another emergency department at the 

time of their index event were matched to these subsequent records and, using the 

information on this next record, characterized according to this disposition status. 

o Left before visit completed: the NACRS record was coded as left without treatment, 

or against medical advice. 

o Discharged: the record was not identified as any of the four categories above.  

 Method of self-harm: using external cause of injury codes listed on NACRS record and 

categorized as:143  

o Self-poisoning only: record was coded as intentional self-poisoning (ICD-10: X60-

69), and/or poisoning, undetermined intent (ICD-10: Y10-19) under SH2; or, 

o Self-cutting only: record was coded as intentional self-harm by sharp object (ICD-10: 

X78), and/or contact with sharp object, undetermined intent (ICD-10: Y28) under 

SH2; or,  

o Other only: record was coded as intentional self-harm (ICD-10: X70-77; X79-84); or, 
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o Multiple: more than one of the above methods listed. 

Specific methods of self-poisoning were also described as medicinal (ICD-10: X60-64/Y10-

14) or non-medicinal (ICD-10: X65-69/Y15-19), and, using external cause of injury and 

diagnostic codes, categorized as: non-opioid analgesics, antipyretics and antirheumatics 

(ICD-10: T39 or X60/Y10); antiepileptic, sedative-hypnotic, antiparkinsonsim and 

psychotropic drugs (ICD-10: T42, T43 or X61/Y11); other single agent; and, multiple agents. 

Also, where included, diagnosis codes were used to describe the frequency of the most 

common self-poisoning agents in youth: 4-Aminophenol derivatives (including 

acetaminophen/paracetamol) (ICD-10: T39.1), and antidepressants (excluding tricyclic, 

tetracylic or monoamine-oxidase-inhibitor antidepressants) (ICD-10: T43.2).118 

As well as the categories above, method of self-harm was described as: 

o Includes self-cutting: record was coded, alone or in combination, as intentional self-

harm by sharp object (ICD-10: X78), and/or contact with sharp object, undetermined 

intent (ICD-10: Y28) under SH2; or,  

o No self-cutting. 

 Coding of intent: applicable only under SH2, using external cause of injury codes listed on 

the NACRS record and categorized hierarchically as: 

o Self-harm: record was coded with intentional self-harm (ICD-10: X60-84); or, 

o Undetermined. 

Individual-level health service use 

 1-year health service use history: individuals were linked to their health service records in the 

1-year prior to their index event to ascertain: 

o Inpatient admissions: using DAD and OMHRS data, each individual’s inpatient 

admission history was categorized hierarchically as: includes mental health (one or 

more OMHRS admissions or DAD admissions with a most responsible diagnosis 

indicating mental/behavioural disorder [ICD-9: 290-319 or ICD-10: F00-99, as 
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applicable] or the most responsible physician was a psychiatrist);118,119 other only 

(admission(s) did not meet previous definition); or, none. 

o Emergency department presentations: using NACRS data, each individual’s 

emergency department usage history was categorized hierarchically as: includes 

mental health (one or more presentations with a most responsible diagnosis indicating 

mental/behavioural disorder [ICD-9: 290-319 or ICD-10: F00-99, as applicable]); 

other only (presentation(s) did not meet previous definition); or, none. (See Section 

3.2.2 for note on adequacy of look back data). 

o In hospital mental health service use: a composite of the two variables above 

(inpatient admissions and emergency department presentations) was also created to 

describe each individual’s mental health service use in hospital in the previous year. 

Categories were defined hierarchically as: includes inpatient admission(s); emergency 

department presentation(s) only; or, none.  

o Ambulatory mental health service use (with a physician): using OHIP, the physician 

services each individual received were categorized hierarchically as: includes 

psychiatrist (one or more OHIP records where the physician specialty was 

psychiatry); other specialty only (one or more OHIP records where the physician 

specialty was not psychiatry, but the diagnosis code was mental (see Appendix 

E));163,164 or, none.  

 Inpatient psychiatry: individuals admitted to hospital in relation to their index event (as per 

disposition variable above) were linked to their CIHI, OMHRS and OHIP records to 

ascertain their psychiatry contact during the admission period: 

o Yes: those admitted at their index event and where the NACRS record from the index 

event could be linked to one or more of : 1) an OMHRS admission record; 2) a DAD 

record where the most responsible service was psychiatry or child psychiatry; or, 3) 

one or more OHIP records during the inpatient admission period where the physician 

specialty was a psychiatry.  

o No: those admitted at their index event, but who did not meet criteria for previous 

category; or, 
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o Not admitted (not applicable). 

 30-day mental health follow-up:41,91,92,95 the ambulatory mental health services received from 

a physician within 30 days of the individual’s index event discharge date (i.e., as of 

emergency department or inpatient discharge date, as applicable) were defined using OHIP 

data and categorized hierarchically according to physician specialty (as described for 

“ambulatory mental health contacts” variable above):  

o Psychiatrist; or,  

o Other specialty only; or, 

o None. 

 1-year repeat self-harm presentation(s): any subsequent emergency department presentation 

for self-harm (as previously defined), within 1 year of the index event, was counted as a 

repetition. A variable of the count of such repetitions was created for each inception cohort 

member. Follow-up began either from the date of emergency department discharge or 

inpatient discharge, as applicable. An alternate version of this variable was also created 

specifically for objective 4. Here, repeat presentations within 30 days of the index event were 

not included in the count (as this was the period of interest for defining the exposure). 

Hospital-level 

 Hospital type: the institution at which the individual presented was categorized as: teaching 

(belonging to the Council of Academic Hospitals of Ontario, including specialty pediatric 

hospitals); small (generally admit fewer than 3,500 weighted cases, have a referral population 

of fewer than 20,000 people and are the only hospital in their community); or, community 

(acute care hospital that does not fit previous definitions).165 Nearly all teaching and pediatric 

hospitals are Schedule 1 psychiatric facilities, as designated under Ontario’s mental health 

act.166 Schedule 1 hospitals are required to deliver specific mental health services (i.e., 

inpatient, outpatient, day care, emergency, consultative and educational).167 

Those records with missing data for any of the above variables were described as such. 
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3.4 Statistical Analysis 

3.4.1 Analytic Methods 

All analyses were carried out with SAS, version 9.1.168 Descriptive statistics for each of the three 

datasets (“all emergency department presentations”, “all self-harm presentations” and “inception 

self-harm”) were cross-tabulated as frequencies and proportions.  

Objective 1 – Emergency department presentations for self-harm 

First, incidence rates were calculated, overall and according to individual-level demographic 

characteristics. The numerators were the number of self-harm presentations (i.e., from the “All self-

harm presentations” dataset), where multiple events by the same person were all included.e The 

denominators were the amount of person years, calculated by summing the annual population 

estimates (using census for age and sex specific estimates or the Registered Persons Database 

[RPDB] for community size and neighbourhood income quintile specific estimates). The rates were 

expressed per 100,000 person years, with 95% confidence intervals calculated to account for 

clustering from multiple events per person.171 

Second, self-harm as a proportion of all emergency department presentations was calculated, overall 

and according to individual-level demographic and clinical characteristics. The numerators were the 

number of self-harm presentations (i.e., from the “All self-harm presentations” dataset) and the 

denominators were the number of emergency department presentations by the eligible population 

(i.e., from the “All emergency department presentations” dataset). 

Objective 2 – Mental health follow-up after first-ever emergency department presentation for self-

harm 

Cross-tabulations of exposure variables (individual-level demographic and clinical characteristics) 

with outcome (30-day mental health follow-up) were created for the “Inception self-harm” cohort. 

Logistic regression analyses were also carried out with two separate outcomes and models: 

                                                 
e Incidence rates can be calculated either with or without recurrent events in the same person.169 Cummings, Koepsell and Mueller 
have described this possibility of multiple events per person as a situation of “multiplicity” and a methodological challenge for injury 
research; with multiple events per person, the assumption of statistically independent events may be incorrect (thus requiring analyses 
to account for the clustering)170 and individuals continue to contribute person-time to the denominator even after an event (as they 
remain at risk for a recurrent event).169 
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1) 30-day mental health follow-up with a psychiatrist (vs. follow-up with other specialty 

only or none)  

2) 30-day mental health follow-up with a psychiatrist or other specialty (vs. none). This 

second outcome was to ascertain whether any differences in receiving follow-up from a 

psychiatrist (i.e., statistically significant associations with the first outcome) were 

explained by seeking care from another physician specialty (i.e., associations no longer 

statistically significant with the second outcome). 

These two bivariate models included random effects for the hospital at which the index presentation 

took place (i.e., to account for hospital-level differences in management of self-harm). Associations 

were expressed with odds ratios and 95% confidence intervals. Note, hierarchical linear modeling 

(HLM) was considered for this analysis, but given that only individual-level characteristics were 

being assessed, a random effects model was considered appropriate.172 Hospital-level effects, and 

HLM, are discussed later as an area for further research (see Section 6.3.4). 

Objectives 3&4 – Repetition and association between mental health follow-up after first-ever 

emergency department presentation for self-harm and repeat self-harm presentation(s) 

Hurdle models173 (see Section 2.4.4) were used to study factors associated with repeat self-harm 

presentation(s) and the association between 30-day mental health follow-and such repetition in the 

“Inception self-harm” cohort. The hurdle models combined a binary (logit) model with a zero-

truncated count (negative binomial) model. The first part of the model tested factors associated with 

any repetition (repeaters vs. non-repeaters) and the second part tested factors associated with the 

number of repeat presentations (only among repeaters). Associations were expressed with odds 

ratios and incidence rate ratios, with 95% confidence intervals. Note, random effects models were 

considered for this analysis (to account for hospital-level clustering), but the number of “repeaters” 

per institution was low (among institutions with repeaters, median number was SH1: 2 / SH2: 3).  

3.4.2 Modeling Strategy 

Objectives 1 to 3 were descriptive (and in some cases exploratory) analyses. That is to say, the 

results provided a description of child and adolescent emergency department presentations for self-

harm and mental health follow-up and repetition among those making their first-ever emergency 

department presentation for self-harm, but did not test specific causal hypotheses.  
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Objective 4, however, did evaluate a pre-defined relationship of interest. Accordingly, given the 

observational data, multivariable analysis was used to attempt to account for baseline differences in 

the exposure groups. That is, prior to initiating the study, it was acknowledged that there may be 

differences between the exposure groups beyond the health services they receive within 30-days of a 

first-ever emergency department presentation for self-harm. For example, confoundingf by 

indication175 or confounding by severity176 may bias results; individuals at greater risk of repeat self-

harm presentations may also be more likely to be referred to specialist clinicians.64 Hence, in 

unadjusted analysis, it would have appeared that follow-up increased repeat self-harm 

presentation(s). Conversely, when Kapur et al found a protective effect for referral to specialist 

follow-up, they noted bias may have been in the opposite direction; that is, more difficult individuals 

(presumably also more likely to repeat) were referred less often.106 Bias in this direction seems less 

likely in the current inception cohort.  

Covariates were selected for the model based on a strategy described by Vittinghoff177 and 

summarized here. First, the goal of the analysis was defined: to evaluate the association between the 

exposure of interest (mental health follow-up) and an outcome (repeat self-harm presentation(s)). As 

such, the rationale for a multivariable model was to obtain the best estimate of the association of 

interest while minimizing bias due to confounding and also maximizing precision. Second, a 

diagram of the proposed relationships was created in order to clarify and describe the hypothesized 

interrelationships between the exposure of interest, covariates and outcome (see Figure 1). The 

covariates were chosen based on evidence from previous studies that they may act as confounders. 

That is, they may be associated with both the outcome and the exposure (evidence is summarized in 

Appendix A), but given the temporal relationship between the exposure and covariates (i.e., the 

covariates always preceded mental health follow-up), they were not mediators of the association 

between the exposure and the outcome. The diagram was further interpreted in context with the 

results obtained from objectives 2 and 3. However, this is not to state that covariates were chosen 

based on bivariate screening (or the final model was changed). Such a method of selecting covariates 

has been criticized for inappropriately excluding important variables, for example, when the 

association between that variable and the outcome is confounded by another variable.178 Finally, the 

multivariable model was created. Given the large sample size and for face validity, no covariates 

were eliminated (including on statistical grounds). However, the standard errors of the effect 

                                                 
f A confounder, as defined in Szklo and Nieto,174 can distort the association between an exposure and outcome and meets all of the 
following criteria: 1) is causally associated with the outcome; 2) is (causally or non-causally) associated with the exposure; and 3) is 
not an intermediate variable on the causal pathway between the exposure and outcome.  
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estimates for the exposure were compared between unadjusted and adjusted models in order to 

provide some assurance of precision (i.e., variable selection or elimination was unnecessary).  

3.4.3 Sample Size and Power 

The sample size was fixed. That is, it consisted of the entire eligible population of Ontario. Prior to 

initiating the study, previous year’s data were used to estimate the sample size and statistical power 

for objective 4. These calculations were reviewed and approved at the thesis protocol presentation. 

For example, testing the association between mental health follow-up and repetition, with a logistic 

regression (sample n=2,000, exposure prevalence=50%, α=0.05, baseline repetition=10%, covariate 

R
2
=0.30 and two-sided tests) power=0.99 to detect an odds ratio of 2 and power=0.69 to detect an 

odds ratio of 1.5. With a Poisson regression, testing the association between mental health follow-up 

and number of repeat presentations, (sample n=400, exposure prevalence=50%, α=0.05, baseline 

repetition=1.5, covariate R
2
=0.30 and two-sided tests) power=1.00 to detect a rate ratio of 2 and 

power=0.99 to detect a rate ratio of 1.5. Final sample sizes exceeded those estimated in the study 

protocol because an additional year of data was made available.  

3.5 Ethical and Privacy Reviews 

The St. Michael’s Hospital (SMH) Research Ethics Board (REB) approved this research. As the 

research constituted student work, the principal investigator was listed as the student’s supervisor at 

SMH (Dr. Anne Rhodes) and the student was listed as a co-principal investigator.  A University of 

Toronto REB administrative review was also completed. Finally, an Institute for Clinical Evaluative 

Sciences (ICES) Privacy Impact Assessment was also carried out to ensure the research met with 

ICES standards as well as provided the legally-required documentation under Ontario’s Personal 

Health Information Protection Act (PHIPA).
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Table 1: Health Services Administrative Data Used to Describe and Analyze Emergency Department Presentations by 12-17 Year-
olds in the Province of Ontario Between April 1, 2002 and March 31, 2009  

Data Source Description 
International 
Classification of 
Disease (ICD) Coding 

Data 
Collection 
Agency 

Data Validity 

Discharge 
Abstract 
Database (DAD) 

Records represent inpatient 
hospitalizations. All hospitals in 
Ontario are required to submit 
demographic and clinical 
information about all hospital 
admissions and discharges, 
including transfers and deaths.  

From 2002/03, ICD-10-
CA (an enhanced 
version of ICD-10 
developed by the 
Canadian Institute for 
Health Information 
[CIHI]) 
Prior to 2002/03, ICD-
9-CM. 

CIHI A reabstraction study of 14,500 charts, 
carried out from 2002/03 to 2003/04 in 18 
Ontario hospital sites, found overall 
median (and interquartile ranges) for the 
top 50 most responsible diagnoses were: 
kappa 0.81 (0.70 to 0.87), sensitivity 0.82 
(0.71 to 0.89), and positive predictive 
value 0.82 (0.74 to 0.89). The values (with 
95% confidence intervals) for depressive 
episode were 0.80 (0.74 to 0.87), 0.84 
(0.74 to 0.92) and 0.77 (0.67 to 0.86, 
respectively.179  

National 
Ambulatory Care 
Reporting System 
(NACRS) 

Records represent visits to 
hospital and community based 
ambulatory care, including 
emergency departments. As of 
April 1, 2002 all hospitals in 
Ontario have been submitting 
demographic and clinical 
information about emergency 
department presentations.  

From 2002/03, ICD-10-
CA  
Prior to 2002/03, ICD-
9-CM. 

CIHI  A reabstraction study of 7,500 charts, 
carried out in 2004/05 in 15 Ontario 
emergency departments found very high 
agreement for demographic data but 
under-reporting of problems (e.g., patients 
who presented with multiple conditions or 
problems where only one problem was 
reported to the NACRS). Agreement for 
coding of the main problem was 68.8%.180 

Ontario Health 
Insurance 
Program (OHIP) 

Records represent physicians’ 
services insured by the Ontario 
Ministry of Health and Long-
Term Care (MOHLTC). These 
services include: physician 
consults or assessments in 

Based on 3-digit ICD-9 
codes, with variants 

MOHLTC A reabstraction study of 952 (adult) 
charts, carried out between 1999 and 2000 
in 5 academic family practice clinics in 
Toronto, Ontario found administrative 
measures of mental health have excellent 
specificity and adequate sensitivity for 
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private offices, acute care, and 
long-term care facilities; 
technical and professional 
components of diagnostic and 
therapeutic procedures; surgical 
procedures; and laboratory 
services.  These data only 
capture information for those 
physicians who work on a fee-
for-service basis and not those 
reimbursed by Alternate Funding 
Plans or salary.   

studying mental health service use in 
primary care.164 
No similar data validity studies of 
pediatric populations could be located.  

Ontario Mental 
Health Reporting 
System 
(OMHRS) 

Records represent all inpatient 
hospitalizations (to adult mental 
health beds) as of October 1, 
2005. This includes beds in 
General, Provincial Psychiatric, 
and Specialty Psychiatric 
facilities. 

n/a CIHI No data validity studies located. 
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Table 2: Complementary Data Used to Describe and Analyze Emergency Department 
Presentations by 12-17 Year-olds in the Province of Ontario Between April 1, 2002 and March 
31, 2009 
Data Source Description Data Collection Agency 

Institute for Clinical 
Evaluative Sciences 
(ICES) Physician 
Database (IPDB) 

Records provide information 
about physician demographics, 
specialty training and 
certification and practice 
location.  This information is 
validated against the Ontario 
Physician Human Resource 
Data Centre (OPHRDC) 
database, which verifies this 
information through periodic 
telephone interviews with all 
physicians practicing in Ontario. 
  

ICES, using data from 
the OHIP Corporate 
Provider Database 
(CPDB), OPHRDC 
database and OHIP 
physician billings 

Census Data provide Ontario population 
estimates, overall and by age 
and sex, collected in the 2001181 
and 2006182 censuses, with 
intercensal estimates available 
for non-census years. 

Statistics Canada 

Registered Persons 
Database 

Data are used to provide Ontario 
population estimates from an 
historical population-based 
register of unique health 
numbers issued to each person 
eligible for Ontario health 
services. Among youth, the 
difference between census and 
RPDB population estimates is 
<5%.183 

MOHLTC 
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Table 3: Roles of Measures Used in Each of the Four Study Objectives 
Outcome Exposure Covariates 
Objective 1 – Emergency department presentations for self-harm 
Incidence rate of hospital 
presentation for self-harm 

Individual-level demographic: sex; 
age; community size; and, 
neighbourhood income quintile 

n/a 

Self-harm as a proportion 
of all emergency 
department presentations 

Individual-level demographic: sex; 
age; community size; and, 
neighbourhood income quintile 
Individual-level clinical: Canadian 
Triage and Acuity Scale (CTAS); 
alcohol involvement; and disposition 

n/a 

Objective 2 – Mental health follow-up after first-ever emergency department presentation for self-harm 
30-day mental health 
follow-up 

Individual-level demographic: sex; 
age; community size; and, 
neighbourhood income quintile 
Individual-level clinical: CTAS; 
alcohol involvement; method of self-
harm; and, coding of intent  
Individual-level health service use: 
mental health service use history (in-
hospital and ambulatory); and, 
inpatient psychiatry 

n/a 

Objective 3 – Repetition after first-ever emergency department presentation for self-harm 
1-year repeat self-harm 
presentation(s) 

Individual-level demographic: sex; 
age; community size; and, 
neighbourhood income quintile 
Individual-level clinical: CTAS; 
alcohol involvement; method of self-
harm; and, coding of intent  
Individual-level health service use: 
mental health service use history (in-
hospital and ambulatory); and, 
inpatient psychiatry 

n/a 

Objective 4 – Association between mental health follow-up after first-ever emergency department 
presentation for self-harm and repeat self-harm presentation(s) 
1-year repeat self-harm 
presentation(s), excluding 
repetition within first 30 
days 

Individual-level health service use: 
30-day mental health follow-up 

Individual-level demographic: 
sex; age; community size; and, 
neighbourhood income quintile 
Individual-level clinical: CTAS; 
alcohol involvement; method of 
self-harm; and, coding of intent  
Individual-level health service 
use: mental health service use 
history (in-hospital and 
ambulatory); and, inpatient 
psychiatry 
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Figure 1: Diagram of Proposed Relationships (for Objective 4) 

 

Method of self-harm 

Mental health service history 

Alcohol involvement 

Community size 

Hospital 

CTAS 

Coding of intent 

Disposition 

30-day mental 
health follow-up 

Age 

Neighbourhood income quintile 

Sex 

1-year repeat 
self-harm 
presentation(s) 

 
CTAS: Canadian Triage and Acuity Scale 
Note: variables presented as potential antecedents of follow-up may also be associated with repetition (see Table 3).



 35

Figure 2: Flow of Data in Creating Each of the Three Study Datasets 

 

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 

All self-harm presentations  
SH1: n=16,835 presentations by 12,907 individuals  
SH2: n=22,589 presentations by 17,557 individuals 

Inception self-harm  
SH1: n=3,497 individuals  
SH2: n=4,932 individuals 

 

All emergency department presentations 
2,439,939 presentations by 910,756 individuals 

All emergency department presentations by 12-17 year-olds in 
Ontario between April 1, 2002 and March 31, 2009  

n = 2,454,957 presentations by 911,765 individuals 
 

Excluded (presentations):   
 Deaths, on arrival or in ED (n=406) 
 Scheduled visits (n=14,443) 

Left without being seen (n=169) 

Excluded (presentations):   
 Non-self-harm  

(SH1 n=2,423,104; SH2 n= 2,417,350) 

Excluded (individuals):   
 12th birthday prior to April 1, 2002 

(SH1 n=7,822; SH2 n= 10,563) 
 Less than 1 year of follow-up*  

(SH1 n=1,441; SH2 n=1,979) 
 History of self-harm*  

(SH1 n=147; SH2 n=83) 
 
* relative to index event 
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Figure 3: Variables Defined for the Three Study Datasets 

 
 
 
 

Individual-level demographic: 
- sex 
- age 
- community size 
- neighbourhood income quintile 
Individual-level clinical:  
- Canadian Triage and Acuity Scale  
- alcohol involvement 
- disposition 
Hospital-level: 
- hospital type 

All of the above, plus 
Individual-level clinical: 
- method of self-harm 
- coding of intent 

All emergency 
department 

presentations 

All self-harm 
presentations 

Inception 
self-harm 

All of the above, plus 
Individual-level health service use: 
- 1-year health service use history 
- inpatient psychiatry 
- 30-day mental health follow-up  
- 1-year repeat self-harm presentation(s) 

V a r i a b l e s  D a t a s e t  
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Figure 4: Timeline Depicting Individual-level Health Service Use Variables Defined for the 
Inception Self-harm Cohort 

I n d e x  e v e n t  

Objective 4 
Objective 3 

1-year repeat self-harm presentation(s) 

time 

30-day mental health follow-up 

Inpatient psychiatry 
1-year health service use history 

- Inpatient admissions 
- emergency department presen tations 
- ambulatory mental health contacts (with a 
physician) 
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4. Results  

4.1 Sample Characteristics 
4.1.1 All Emergency Department Presentations 

Table 4 presents the characteristics of all emergency department presentations by 12-17 year-olds in 

the Province of Ontario between April 1, 2002 and March 31, 2009, excluding those that ended in 

death, scheduled visits and those where the individual left without being seen. Boys accounted for 

slightly over half (51.6%) of emergency department presentations in this age group and the 

frequency of emergency department presentations increased by year of age. Those living in 

communities with populations of less than 10,000 made up the largest proportion of emergency 

department presentations (26.4%) followed closely by those living in areas with populations of 

100,000-499,999 and Toronto (the only city with a population greater than 1.5 million), representing 

25.2% and 23.8% of the sample respectively. The frequency of emergency department presentations 

appeared evenly distributed according to neighbourhood income quintile.  

About two thirds (65.3%) of emergency department presentations were triaged as low acuity (semi- 

or non-urgent) and a small proportion was triaged as resuscitation or emergent (0.2% and 5.4% 

respectively). Most presentations (99.0%) were not identified as involving alcohol. Most emergency 

department presentations ended in discharge (90.6%), but 3.9% resulted in inpatient admission, 0.9% 

in transfer and 4.6% left without treatment or against medical advice. The majority of presentations 

took place in community hospitals (71.4%), then small (15.1%) and teaching (13.5%) hospitals.  

4.1.2 All Self-harm Presentations 

Table 5 presents the demographic characteristics of self-harm presentations by 12-17 year-olds in the 

Province of Ontario between April 1, 2002 and March 31, 2009. Both self-harm definitions (SH1 

and SH2) showed girls outnumbered boys about three to one, although boys make up a slightly 

higher proportion under SH2 (27.9% vs. 23.4% under SH1). Under both definitions, 12-14 year-olds 

together represented about a quarter of self-harm presentations, whereas 15, 16 and 17 year-olds 

made up about a quarter of the self-harm presentations each. The number of self-harm presentations 

was unequally distributed according to community size and neighbourhood income quintile under 

either definition.  
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Table 6 shows the clinical characteristics of self-harm presentations by 12-17 year-olds in the 

Province of Ontario between April 1, 2002 and March 31, 2009. Self-poisoning only was the most 

common method category, accounting for about two thirds of the sample under either definition. 

Nearly all self-poisonings involved agents that were medicinal: 10,383 (93.4%) under SH1 and 

13,754 (91.1%) under SH2. Of those identified as self-poisoning only, the distribution of the agent 

categories were as follows: non-opioid analgesics, antipyretics and antirheumatics (SH1: 4,193 

[37.7%]/SH2: 5,104 [33.8%]); antiepileptic, sedative-hypnotic, antiparkinsonsim and psychotropic 

drugs (SH1: 2,459 [22.1%]/SH2: 3,269 [21.7%]); other (SH1: 2,617 [23.6%]/SH2: 4,451 [29.5%]); 

and, multiple (SH1: 1,844 [16.6%]/SH2: 2,278 [15.1%]). Records with (more-detailed) diagnosis 

codes (SH1: 10,682/SH2: 14,421) confirmed the most common self-poisoning agents, alone or in 

combination, were: 4-Aminophenol derivatives (including acetaminophen/paracetamol) (SH1: 3,518 

[32.9%]/SH2:4,225 [29.3%]) and antidepressants (excluding tricyclic, tetracylic or monoamine-

oxidase-inhibitor antidepressants) (SH1: 1,582 [14.8%]/SH2: 1,865 [12.9%]). The next most 

common method of self-harm was self-cutting only, which accounted for about a quarter of 

presentations under (under either definition).  

Table 6 also shows the majority of self-harm presentations were triaged as high acuity (resuscitation, 

emergent or urgent) (SH1: 83.5%/SH2: 80.5%). Fewer than one in 20 presentations were identified 

as involving alcohol (SH1: 3.8%/SH2: 4.7%). Just under two-thirds were discharged from the 

emergency department, and one third was admitted under SH1 and slightly less (29.0%) under SH2. 

Under either definition, about 4% were transferred and 2% left the emergency department without 

treatment or against medical advice. Most (SH1: 69.8%/SH2: 70.8%) self-harm presentations took 

place in community hospitals.  

4.1.3 Inception Self-harm 

The demographic characteristics of the inception cohort, at the index event, are presented in Table 7. 

Similar to self-harm presentations overall (see Table 5), both definitions show girls outnumbered 

boys about three to one, although boys make up a slightly higher proportion under SH2 (28.6% vs. 

23.2% under SH1). The data on age represent an artifact of the sampling scheme and should not be 

interpreted as the age at which youth first present to the emergency department for self-harm.  The 

number of self-harm presentations was unequally distributed according to geographic variables 

(community size and neighbourhood income quintile) under either definition, but the distribution did 

not differ substantially between SH1 and SH2.  
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Table 8 presents the clinical characteristics of the inception cohort at the index episode, which reflect 

similar findings to those for self-harm presentations overall (see Table 6). Self-poisoning only was 

the most common index presentation, accounting for just under two thirds of the sample under either 

definition. Nearly all self-poisonings involved agents that were medicinal: 2,092 (93.8%) under SH1 

and 2,899 (90.0%) under SH2. Of those identified as self-poisoning only, the agent categories were 

as follows: non-opioid analgesics, antipyretics and antirheumatics (SH1: 876 [39.3%]/SH2: 1,090 

[33.8%]); antiepileptic, sedative-hypnotic, antiparkinsonsim and psychotropic drugs (SH1: 424 

[19.0%]/SH2: 592 [18.4%]); other (SH1: 534 [24.0%]/SH2: 1,040 [32.3%]); and, multiple (SH1: 396 

[17.8%]/500 [15.5%]). The majority of index presentations were triaged as high acuity 

(resuscitation, emergent or urgent) (SH1: 82.4%/SH2: 79.5%). About one in 20 index presentations 

were identified as involving alcohol (SH1: 3.8%/5.1%). One third (32.9%) were admitted under SH1 

and slightly less (27.7%) under SH2. Of those that were admitted, about three quarters (SH1: 

77.6%/SH2:74.1%) received inpatient psychiatry services. Nearly three-quarters of index 

presentations (SH1: 72.6%/SH2: 72.7%) took place in community hospitals.  

Table 9 provides information on the health service patterns for the inception cohort in the year prior 

to the index event. About one in eight (SH1: 14.0%/SH2: 12.3%) had an inpatient admission. Of 

those that had been admitted, about two-thirds (SH1: 69.4%/SH2: 65.6%) had had at least one 

psychiatric stay and the most common primary diagnoses were: mood (affective) disorders; neurotic, 

stress-related and somatoform disorders; and, behavioural and emotional disorders with onset 

usually occurring in childhood and adolescence. Under both SH1 and SH2, about half had visited the 

emergency department in the year before their first-ever self-harm presentation. Of those that had 

presented to the emergency department in the previous year, just over a third (SH1: 37.2%/SH2: 

34.3%) had a mental health presentation during this time. Similar to inpatient admissions, of all the 

psychiatric presentations in this group, the most common primary diagnoses were: mood (affective) 

disorders; neurotic, stress-related and somatoform disorders; and, behavioural and emotional 

disorders with onset usually occurring in childhood and adolescence, as well as mental and 

behavioural disorders due to psychoactive substance use. About half of those presenting to hospital 

for self-harm for the first time had had ambulatory mental health contact with a physician within the 

previous year (SH1: 50.4%/SH2: 46.3%). Of those individuals who had made such contacts, less 

than half had had contact with a psychiatrist. Overall, about half (SH1: 46.0%/SH2: 50.2%) of those 

presenting to hospital for self-harm for the first time had no mental health service contact (hospital 

or ambulatory only) in the previous year. Of those that had been in contact with mental health 
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services, more than half (SH1: 60.3%/SH2: 58.4%) had been either admitted to hospital as an 

inpatient, presented to the emergency department or been seen by a psychiatrist.  

4.2 Substantive Objectives 

4.2.1 Objective 1 

Incidence rates, using population denominators 

The overall incidence rate, with 95% confidence interval (CI), of emergency department 

presentations for self-harm by 12-17 year-olds was 239.0 (95% CI: 233.1, 244.9) per 100,000 person 

years under SH1 and 320.7 (95% CI: 314.0, 327.4) per 100,000 person years under SH2. SH2 

increased the incidence rate estimate by about a third (34.2%). The sex-specific incidence rate 

estimates under SH1 were 375.7 (95% CI: 364.4,387.0) per 100,000 person years for girls and 109.2 

(95% CI: 105.1,113.2) per 100,000 person years for boys. The corresponding rates under SH2 were 

474.5 (95% CI: 461.8,487.3) per 100,00 person years for girls and 174.6 (95% CI: 169.5,179.7)) per 

100,000 person years for boys, which represented proportional increases of 26.3% and 60.0% 

respectively.  

Figure 5 depicts the incidence rate for emergency department presentations for self-harm by 12-17 

year-olds in the Province of Ontario between April 1, 2002 and March 31, 2009. The SH1 and SH2 

data confirm emergency department presentations for self-harm were more common in girls at every 

age, but increased with age in both boys and girls.  

Figure 6 shows the incidence rate for self-harm presentations by community size. These data show 

that, under both definitions, 12-17 year-olds living in Toronto (the only Ontario city with a 

population greater than 1.5 million) had a substantially lower incidence rate than the rest of the 

province. Those living in communities with populations of 100,000-499,999 and 500,000-1,499,999 

residents had very similar incidence rates. The highest rates were seen among those living in 

communities with populations of less than 10,000 and 10,000-99,999 residents, where rates were 

also very similar.  

Figure 7 presents the incidence rate for self-harm presentations by neighbourhood income quintile. 

Both definitions data show an inverse relationship between neighbourhood income quintile and self-

harm presentations; that is, 12-17 year-olds living in the lowest income neighbourhoods had the 

highest rates and vice versa.  
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Self-harm as a proportion of all emergency department presentations 

Table 10 shows self-harm made up a small proportion (SH1: 0.7% and SH2: 0.9%) of emergency 

department presentations by 12-17 year-olds in the in the Province of Ontario between April 1, 2002 

and March 31, 2009. The higher frequency of self-harm among girls, with increasing age and in 

lower income neighbourhoods previously shown (see Figures 5 and 7) was similarly reflected here; 

the proportion of total emergency department presentations related to self-harm was higher in girls 

than in boys, increased with age and showed an inverse relationship with neighbourhood income 

quintile. In contrast, self-harm made up the smallest proportion of emergency department 

presentations in the lowest population communities, where self-harm presentation rates were highest 

(see Figure 6).  

Data from the clinical variables showed self-harm accounted for a disproportionate number of high 

acuity presentations; that is, although self-harm represented just less than one in 100 emergency 

department presentations overall, it made up about one in 16 (SH1: 5.2%/SH2: 7.3%%) 

presentations triaged as resuscitation and about one in 18 (SH1: 4.7%/SH2: 6.1%) presentations 

triaged as emergent. Similarly, self-harm represented about one in 16 (5.8%/SH2: 6.8%) 

presentations admitted through the emergency department. Also, self-harm accounted for a 

disproportionate number of presentations identified as involving alcohol (SH1: 2.7%/SH2: 4.5%, vs. 

less than 1.0% of those that did not involve alcohol).   

4.2.2 Objective 2 

Mental health follow-up after first-ever emergency department presentation for self-harm  

Tables 11 and 12 describe the physician contacts made by 12-17 year-olds within 30 days after their 

first-ever emergency department presentation for self-harm. Just under one-quarter (SH1: 

23.6%/SH2: 19.4%) of 12-17 year-olds who presented to the emergency department for self-harm 

for the first time received ambulatory mental health follow-up within 30 days from a psychiatrist. 

About one in five (SH1: 19.2%/SH2: 17.9%) were seen by another physician specialty for mental 

health reasons during this time. Over half (SH1: 57.2%/SH2: 62.7%) did not have any mental health 

contact with a physician within 30 days of their first-ever hospital presentation for self-harm. 

Tables 13 and 14 provide results of the regression models testing factors associated with receiving 

mental health follow-up from a physician within 30-days of a first-ever emergency department 

presentation for self-harm. Factors positively associated with mental health follow-up, whether that 
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was with a psychiatrist or with any physician specialty, were community size (population of 100,000 

or more), CTAS category (high acuity), inpatient psychiatry services, mental health service history 

(ambulatory and in hospital service use within the previous year) and coding of intent (self-harm). 

Conversely, method of self-harm (including self-cutting) and alcohol involvement were both 

negatively associated with mental health follow-up, although these effects were statistically 

significant only under SH2. Girls were more likely than boys to receive any mental health follow-up 

within 30 days, but the difference was not statistically significant for follow-up from a psychiatrist 

(under SH1). Age was not associated with mental health follow-up, under either self-harm definition. 

The effect of neighbourhood income quintile on mental health follow-up was less clear; some 

estimates were statistically significant for one outcome but not the other, and only under one self-

harm definition (e.g., lowest income quintile was negatively associated with any mental health 

follow-up, but not mental health follow-up from a psychiatrist, and only under SH1) and there was 

no clear gradient.  

4.2.3 Objective 3 
Repetition after first-ever emergency department presentation for self-harm 

Table 15 provides the frequency of repeat self-harm presentations within 1-year of the index 

episode. Both SH1 and SH2 show that among 12-17 year-olds, within one year of their first-ever 

hospital presentation for self-harm, just over 12% repeated. Furthermore, of those that did repeat, 

about a quarter (SH1: 23.0%/SH2: 24.8%) repeated more than once.  

Tables 17 and 18 show the proportions repeating within the year (according to study variables) and 

bivariate hurdle model results. Factors positively associated with both the odds of repetition and the 

number of repeat presentations were sex (girls) and method of self-harm (including self-cutting). 

Younger age was also positively associated with repetition, but the association was not statistically 

significant for number of repeat events under SH1. Coding of intent (self-harm) was positively 

associated with the odds of repetition but not number of repeat events. Lower neighbourhood income 

quintile was positively associated with the number of repeat events but not the odds of repetition. 

The parameter estimates suggest alcohol involvement was associated with both a reduced odds of 

repetition and fewer repeat events, but none of the effect estimates were statistically significant. The 

estimates for community size, CTAS category and inpatient psychiatry differed according to self-

harm definition. Under SH1, it appeared that those living in Toronto were less likely to repeat and 

had fewer repeat events, but these associations were not statistically significant under SH2. 

Similarly, under SH1, highest acuity CTAS categories (resuscitation/emergent) were less likely to 
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repeat and had fewer events, but only the second parameter estimate remained statistically 

significant under SH2. The effect of inpatient psychiatry was not statistically significant under SH1, 

but it was positively associated with the odds of repetition under SH2. Mental health service history 

(ambulatory and in hospital service use within the previous year) was positively associated with the 

odds of repetition (under both definitions), but under SH2, ambulatory mental health service use that 

included a psychiatrist and in hospital mental health service use that included inpatient admission(s) 

were both positively associated with the number of repeat presentations.  

4.2.4 Objective 4 

Association between mental health follow-up after first-ever emergency department presentation for 

self-harm and repeat self-harm presentation(s) 

Table 19 provides the results of the analysis of the association between mental health follow-up, 

from a physician, within 30-days of a first-ever emergency department presentation for self-harm 

and repeat self-harm presentations within 1-year. For SH1, the unadjusted model shows that, 

compared to those who received no follow-up, those who received such follow-up from a 

psychiatrist were more likely to repeat but there was no statistically significant difference in the 

number of repeat events. Conversely, those who received follow-up from another specialty were not 

more likely to repeat, but when they did, repeated more often. Covariate-adjusted analysis attenuated 

the strength of the associations seen in the crude analysis and only the association between follow-up 

from a psychiatrist and odds of repetition remained statistically significant. For SH2, in unadjusted 

analysis, both follow-up from a psychiatrist and follow-up from another physician specialty were 

positively associated with the odds of repetition and the number of repeat events. In adjusted 

analysis, these associations were attenuated such that, as seen in the SH1 analysis, only the 

association between follow-up from a psychiatrist and odds of repetition remained statistically 

significant.  
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Table 4: Demographic, Clinical and Hospital Characteristics of Emergency Department 
Presentations by 12-17 Year-olds in the Province of Ontario between April 1, 2002 and March 
31, 2009 

All Emergency Department 
Presentations  
(n=2,439,939) Variable 

n % 
Sex   

Girls 1,182,124 48.5%
Boys 1,257,754 51.6%
Other 61 0.0%

Age (years) 
12 337,156 13.8%
13 356,049 14.6%
14 376,844 15.4%
15 412,856 16.9%
16 452,038 18.5%
17 504,996 20.7%

Community size (population) 
1,500,000+ 580,328 23.8%
500,000-1,499,999 242,574 9.9%
100,000-499,999 615,267 25.2%
10,000-99,999 356,408 14.6%
<10,000 644,648 26.4%
missing 714 0.0%

Neighbourhood income quintile 
1 (lowest) 500,402 20.5%
2 484,453 19.9%
3 483,630 19.8%
4 490,686 20.1%
5 (highest) 471,990 19.3%
missing 8,778 0.4%

Canadian Triage and Acuity Scale  
Resuscitation 5,952 0.2%
Emergent 131,124 5.4%
Urgent 711,301 29.1%
Semi-urgent 1,243,842 51.0%
Non-urgent 347,720 14.3%

Alcohol involvement   
Yes 23,414 1.0%
No 2,416,525 99.0%

Disposition   
Admitted 96,087 3.9%
Discharged 2,210,378 90.6%
Transferred 21,943 0.9%
Left before visit completed 111,531 4.6%

Hospital type   
Teaching (includes pediatric) 328,604 13.5%
Community 1,742,115 71.4%
Small 369,220 15.1%
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Table 5: Demographic Characteristics of Emergency Department Presentations for Self-harm 
by 12-17 Year-olds in the Province of Ontario between April 1, 2002 and March 31, 2009 

SH1 (n=16,835) SH2 (n=22,589) Variable n % n % 
Sex  

Girls 12,892 76.6% 16,282 72.1%
Boys 3,943 23.4% 6,307 27.9%

Age (years)  
12 446 2.7% 727 3.2%
13 1,222 7.3% 1,692 7.5%
14 2,695 16.0% 3,639 16.1%
15 3,819 22.7% 4,994 22.1%
16 4,303 25.6% 5,687 25.2%
17 4,350 25.8% 5,850 25.9%

Community size (population)  
1,500,000+ 4,042 24.0% 5,685 25.2%
500,000-1,499,999 2,595 15.4% 3,269 14.5%
100,000-499,999 5,047 30.0% 6,491 28.7%
10,000-99,999 2,069 12.3% 2,951 13.1%
<10,000 3,069 18.2% 4,179 18.5%
missing 13 0.1% 13 0.1%

Neighbourhood income quintile  
1 (lowest) 3,875 23.0% 5163 22.8%
2 3,519 20.9% 4755 21.1%
3 3,317 19.7% 4431 19.6%
4 3,078 18.3% 4121 18.2%
5 (highest) 2,936 17.4% 3981 17.6%
missing 110 0.7% 138 0.6%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 6: Clinical and Hospital Characteristics of Emergency Department Presentations for 
Self-harm by 12-17 Year-olds in the Province of Ontario between April 1, 2002 and March 31, 
2009 

SH1 (n=16,835) SH2 (n=22,589) Variable n % n % 
Method of self-harm  

Poisoning only 11,113 66.0% 15,102 66.9%
Self-cutting only 4,204 25.0% 5,856 25.9%
Other only 1,336 7.9% 1,325 5.9%
Multiple 182 1.1% 306 1.4%

Canadian Triage and Acuity Scale  
Resuscitation 310 1.8% 437 1.9%
Emergent 6190 36.8% 7,929 35.1%
Urgent 7553 44.9% 9,822 43.5%
Semi-urgent 2416 14.4% 3,737 16.5%
Non-urgent 366 2.2% 664 2.9%

Alcohol involvement  
Yes 634 3.8% 1,056 4.7%
No 16,201 96.2% 21,533 95.3%

Disposition  
Admitted 5,599 33.3% 6,537 28.9%
Discharged 10,234 60.8% 14,689 65.0%
Transferred 705 4.2% 822 3.6%
Left before visit completed 297 1.8% 541 2.4%

Hospital type  
Teaching (includes pediatric) 3,669 21.8% 4,739 21.0%
Community 11,743 69.8% 15,992 70.8%
Small 1,423 8.5% 1,858 8.2%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 7: Demographic Characteristics of the Index Episode in an Inception Cohort of 
Emergency Department Presentations for Self-harm by 12-17 Year-olds in the Province of 
Ontario between April 1, 2002 and March 31, 2008   

SH1 (n = 3,497) SH2 (n = 4,932) Variable n % n % 
Sex  

Girls 2,686 76.8% 3,524 71.5%
Boys 811 23.2% 1,408 28.6%

Age (years)  
12 311 8.9% 517 10.5%
13 640 18.3% 883 17.9%
14 906 25.9% 1,284 26.0%
15 874 25.0% 1,193 24.2%
16 568 16.2% 782 15.9%
17 198 5.7% 273 5.5%

Community size (population)  
1,500,000+ 834 23.9% 1,227 24.9%
500,000-1,499,999 492 14.1% 645 13.1%
100,000-499,999 1,045 29.9% 1,384 28.1%
10,000-99,999 491 14.0% 719 14.6%
<10,000 635 18.2% 957 19.4%

Neighbourhood income quintile  
1 (lowest) 791 22.6% 1,137 23.1%
2 732 20.9% 1,036 21.0%
3 699 20.0% 968 19.6%
4 662 18.9% 885 17.9%
5 (highest) 586 16.8% 868 17.6%
missing 27 0.8% 38 0.8%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 8: Clinical Characteristics of the Index Episode in an Inception Cohort of Emergency 
Department Presentations for Self-harm by 12-17 Year-olds in the Province of Ontario 
between April 1, 2002 and March 31, 2008 

SH1 (n = 3,497) SH2 (n = 4,932) Variable n % n % 
Method of self-harm  

Poisoning only 2,230 63.8% 3,222 65.3%
Self-cutting only 878 25.1% 1,288 26.1%
Other only 352 10.1% 351 7.1%
Multiple 37 1.1% 71 1.4%

Canadian Triage and Acuity Scale  
Resuscitation 54 1.5% 86 1.7%
Emergent 1,370 39.2% 1,840 37.3%
Urgent 1,458 41.7% 1,998 40.5%
Semi-urgent 542 15.5% 877 17.8%
Non-urgent 73 2.1% 131 2.7%

Alcohol involvement  
Yes 131 3.8% 249 5.1%
No 3,366 96.2% 4,683 94.9%

Inpatient psychiatry  
Yes 890 25.5% 1,012 20.5%
No 257 7.4% 353 7.2%
Not admitted (not applicable) 2,350 67.2% 3,567 72.3%

Hospital type  
Teaching (includes pediatric) 656 18.7% 935 19.0%
Community 2,539 72.6% 3,584 72.7%
Small 302 8.6% 413 8.4%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 9: 1-year Health Service Use History (Prior to the Index Episode) in an Inception Cohort 
of Emergency Department Presentations for Self-harm by 12-17 Year-olds in the Province of 
Ontario between April 1, 2002 and March 31, 2008 

SH1 (n = 3,497) SH2 (n = 4,932) Variable n % n % 
Inpatient admissions  

Includes psychiatric 338 9.7% 399 8.1%
Non-psychiatric only 149 4.3% 209 4.2%
None 3,010 86.1% 4,324 87.7%

Emergency department presentations  
Includes psychiatric 677 19.4% 850 17.2%
Non-psychiatric only 1,144 32.7% 1,628 33.0%
None 1,676 47.9% 2,454 49.8%

Ambulatory mental health service use 
(with a physician) 

 

Includes psychiatrist 773 22.1% 960 19.5%
Other specialty only 988 28.3% 1,321 26.8%
None 1,736 49.6% 2,651 53.8%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Figure 5: Incidence Rate (and 95% Confidence Interval) of Emergency Department 
Presentations for Self-harm, by Age and Sex, for 12-17 Year-olds in the Province of Ontario 
between April 1, 2002 and March 31, 2009 
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Girls (SH2) 77.9 215.7 501.6 659.1 713.2 679.2

Girls (SH1) 56.5 172.5 393.5 527.6 564.8 539.1

Boys (SH2) 47.0 76.1 129.4 204.8 266.4 322.7

Boys (SH1) 20.5 39.0 74.9 134.2 177.7 207.7
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Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Figure 6: Incidence Rate (and 95% Confidence Interval) of Emergency Department 
Presentations for Self-harm, by Community Size, for 12-17 Year-olds in the Province of 
Ontario between April 1, 2002 and March 31, 2009 
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Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Figure 7: Incidence Rate (and 95% Confidence Interval) of Emergency Department 
Presentations for Self-harm, by Neighbourhood Income Quintile, for 12-17 Year-olds in the 
Province of Ontario between April 1, 2002 and March 31, 2009 

0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

400.0

Neighbourhood income quintile

In
ci

de
nc

e 
ra

te
 (p

er
 1

00
,0

00
 p

er
so

n 
ye

ar
s)

SH2 346.3 333.9 306.5 277.5 260.1

SH1 259.9 247.1 229.5 207.3 191.8

1 (lowest) 2 3 4 5 (highest)

 
Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 10: Self-harm as a Proportion of all Emergency Department Presentations by 12-17 
Year-olds in the Province of Ontario between April 1, 2002 and March 31, 2009  

All Emergency 
Department 

Presentations 
SH1 SH2 

Variable 

n0 n1 
% 

(n1/n0) 
n2 

% 
(n2/n0) 

Overall 2,439,939 16,835 0.7% 22,589 0.9%
Sex  

Girls 1,182,124 12,892 1.1% 16,282 1.4%
Boys 1,257,754 3,943 0.3% 6,307 0.5%

Age (years)  
12 337,156 446 0.1% 727 0.2%
13 356,049 1,222 0.3% 1,692 0.5%
14 376,844 2,695 0.7% 3,639 1.0%
15 412,856 3,819 0.9% 4,994 1.2%
16 452,038 4,303 1.0% 5,687 1.3%
17 504,996 4,350 0.9% 5,850 1.2%

Community size (population)  
1,500,000+ 580,328 4,042 0.7% 5,685 1.0%
500,000-1,499,999 242,574 2,595 1.1% 3,269 1.4%
100,000-499,999 615,267 5,047 0.8% 6,491 1.1%
10,000-99,999 356,408 2,069 0.6% 2,951 0.8%
<10,000 644,648 3,069 0.5% 4,179 0.7%
missing 714 13 1.8% 13 1.8%

Neighbourhood income quintile  
1 (lowest) 500,402 3,875 0.8% 5163 1.0%
2 484,453 3,519 0.7% 4755 1.0%
3 483,630 3,317 0.7% 4431 0.9%
4 490,686 3,078 0.6% 4121 0.8%
5 (highest) 471,990 2,936 0.6% 3981 0.8%
missing 8,778 110 1.3% 138 1.6%

Canadian Triage and Acuity Scale   
Resuscitation 5,952 310 5.2% 437 7.3%
Emergent 131,124 6,190 4.7% 7,929 6.1%
Urgent 711,301 7,553 1.1% 9,822 1.4%
Semi-urgent 1,243,842 2,416 0.2% 3,737 0.3%
Non-urgent 347,720 366 0.1% 664 0.2%

Alcohol involvement  
Yes 23,414 634 2.7% 1,056 4.5%
No 2,416,525 16,201 0.7% 21,533 0.9%

Disposition  
Admitted 96,087 5,599 5.8% 6,537 6.8%
Discharged 2,210,378 10,234 0.5% 14,689 0.7%
Transferred 21,943 705 3.2% 822 3.7%
Left before visit completed 111,531 297 0.3% 541 0.5%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 11: Mental Health Contact with a Physician within 30-days the Index episode in an 
Inception Cohort of Emergency Department Presentations for Self-harm, by Individual 
Characteristics (Self-harm Definition 1 [SH1]) 

30-day mental health follow-up (highest level of care) 
Psychiatrist Other MD None Variable 
n % n % n % 

Overall 826 23.6% 671 19.2% 2,000 57.2%
Sex  

Girls 667 24.8% 532 19.8% 1,487 55.4%
Boys 159 19.6% 139 17.1% 513 63.3%

Age (years)  
12-15 657 24.1% 528 19.3% 1,546 56.6%
16-17 169 22.1% 143 18.7% 454 59.3%

Community size (population)  
1,500,000+ 326 39.1% 106 12.7% 402 48.2%
500,000-1,499,999 129 26.2% 122 24.8% 241 49.0%
100,000-499,999 223 21.3% 229 21.9% 593 56.8%
10,000-99,999 65 13.2% 98 20.0% 328 66.8%
<10,000 83 13.1% 116 18.3% 436 68.7%

Neighbourhood income quintile  
1 (lowest) 144 18.2% 146 18.5% 501 63.3%
2 186 25.4% 138 18.9% 408 55.7%
3 160 22.9% 125 17.9% 414 59.2%
4 187 28.3% 123 18.6% 352 53.2%
5 (highest) 147 25.1% 137 23.4% 302 51.5%
Missing n = 27  

Method of self-harm  
Includes self-cutting 189 20.1% 188 20.6% 537 58.8%
No self-cutting 637 24.7% 483 18.7% 1,463 56.6%

Canadian Triage and Acuity Scale   
Resuscitation/Emergent 402 28.2% 286 20.1% 736 51.7%
Urgent 351 24.1% 284 19.5% 823 56.5%
Semi-/Non-urgent 73 11.9% 101 16.4% 441 71.7%

Alcohol involvement  
Yes 21 16.0% 24 18.3% 86 65.7%
No 805 23.9% 647 19.2% 1,914 56.9%

Inpatient psychiatry  
Yes 294 33.0% 175 19.7% 421 47.3%
No 36 14.0% 73 28.4% 148 57.6%
Not admitted (not applicable) 496 21.1% 423 18.0% 1,431 60.9%

Ambulatory mental health service use (with a physician), previous year 
Includes psychiatrist 373 48.2% 114 14.8% 286 37.0%
Other specialty only 202 20.5% 269 27.2% 517 52.3%
None 251 14.5% 288 16.6% 1,197 69.0%

In hospital mental health service use, previous year 
Includes inpatient admission(s) 132 39.1% 62 18.3% 144 42.6%
Emergency department 
presentation(s) only 

135 32.3% 71 17.0% 212 50.7%

None 559 20.4% 538 19.6% 1,644 60.0%
Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). 
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Table 12: Mental Health Contact with a Physician within 30-days the Index episode in an 
Inception Cohort of Emergency Department Presentations for Self-harm, by Individual 
Characteristics (Self-harm Definition 2 [SH2]) 

30-day mental health follow-up (highest level of care) 
Psychiatrist Other specialty None Variable 
n % n % n % 

Overall 957 19.4% 882 17.9% 3,093 62.7% 
Sex       

Girls 760 21.6% 675 19.2% 2,089 59.3% 
Boys 197 13.4% 207 14.7% 1,004 71.3% 

Age (years)       
12-15 754 19.4% 691 17.8% 2,432 62.7% 
16-17 203 19.2% 191 18.1% 661 62.7% 

Community size (population)       
1,500,000+ 376 30.6% 146 11.9% 705 57.4% 
500,000-1,499,999 149 23.1% 155 24.0% 341 52.9% 
100,000-499,999 256 18.5% 281 20.3% 847 61.2% 
10,000-99,999 74 10.3% 137 19.1% 508 70.7% 
<10,000 102 10.7% 163 17.0% 692 72.3% 

Neighbourhood income quintile       
1 (lowest) 180 15.8% 195 17.2% 762 67.0% 
2 220 21.2% 187 18.1% 629 60.7% 
3 181 18.7% 168 17.4% 619 64.0% 
4 202 22.8% 153 17.3% 530 59.9% 
5 (highest) 171 19.7% 176 20.3% 521 60.0% 
Missing n = 27       

Method of self-harm       
Includes self-cutting 205 15.4% 658 18.3% 2,189 60.8% 
No self-cutting 752 20.9% 224 16.8% 904 67.8% 

Canadian Triage and Acuity Scale        
Resuscitation/Emergent 459 23.8% 384 19.9% 1083 56.2% 
Urgent 412 20.6% 379 19.0% 1207 60.4% 
Semi-/Non-urgent 86 8.5% 119 11.8% 803 79.7% 

Alcohol involvement       
Yes 28 11.2% 45 18.1% 176 70.7% 
No 929 19.8% 837 17.9% 2,917 62.3% 

Inpatient psychiatry       
Yes 326 32.2% 202 20.0% 484 47.8% 
No 39 11.0% 98 27.8% 216 61.2% 
Not admitted (not applicable) 592 16.6% 582 16.3% 2,393 67.1% 

Ambulatory mental health service use (with a physician), previous year 
Includes psychiatrist 436 45.4% 142 14.8% 382 39.8% 
Other specialty only 239 18.1% 366 27.7% 716 54.2% 
None 282 10.6% 374 14.1% 1,995 75.3% 

In hospital mental health service use, previous year 
Includes inpatient admission(s) 146 36.6% 75 18.8% 178 44.6% 
Emergency department 
presentation(s) only 

160 29.1% 101 18.4% 288 52.5% 

None 651 16.3% 706 17.7% 2,627 65.9% 
Coding of intent       

Self-harm 824 23.6% 670 19.2% 1,998 57.2% 
Undetermined 133 9.2% 212 14.7% 1,095 76.0% 

Self-harm definition 2 (SH2): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84), poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, 
undetermined intent (ICD-10: Y28). 
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Table 13: Odds of Mental Health Contact with a Physician within 30-days the Index Episode in 
an Inception Cohort of Emergency Department Presentations for Self-harm, by Individual 
Characteristics (Self-harm Definition 1 [SH1]) 

30-day mental health follow-up (highest level of care) 
Model 1: Psychiatrist vs. (other 

specialty or none) 
Model 2: (Psychiatrist or other 

specialty) vs. none Variable 

OR 95% CI OR 95% CI 
Sex     

Girls 1.21 (0.99,1.50) 1.27 (1.07,1.51)* 
Boys 1.00  1.00  

Age (years)     
12-15 1.13 (0.92,1.39) 1.11 (0.94,1.32) 
16-17 1.00  1.00  

Community size (population)     
1,500,000+ 3.15 (2.13,4.67)* 2.03 (1.50,2.74)* 
500,000-1,499,999 1.47 (0.93,2.35) 1.65 (1.16,2.37)* 
100,000-499,999 1.50 (1.06,2.12)* 1.60 (1.23,2.09)* 
10,000-99,999 1.02 (0.67,1.55) 1.13 (0.84,1.54) 
<10,000 1.00  1.00  

Neighbourhood income quintile     
1 (lowest) 0.78 (0.59,1.03) 0.69 (0.55,0.87)* 
2 1.06 (0.81,1.39) 0.85 (0.67,1.07) 
3 0.95 (0.72,1.25) 0.73 (0.58,0.92)* 
4 1.22 (0.93.1.60) 0.94 (0.74,1.18) 
5 (highest) 1.00  1.00  
Missing n = 27     

Method of self-harm     
Includes self-cutting 0.82 (0.67,1.00) 0.94 (0.80,1.11) 
No self-cutting 1.00  1.00  

Canadian Triage and Acuity Scale      
Resuscitation/Emergent 2.21 (1.63,3.00)* 2.00 (1.59,2.52)* 
Urgent 1.82 (1.34,2.46)* 1.73 (1.38,2.16)* 
Semi-/Non-urgent 1.00  1.00  

Alcohol involvement     
Yes 0.65 (0.39,1.08) 0.72 (0.49,1.06) 
No 1.00  1.00  

Inpatient psychiatry     
Yes 1.91 (1.58,2.32)* 1.79 (1.52,2.12)* 
No 0.77 (0.52,1.14) 1.29 (0.97,1.72) 
Not admitted (not applicable) 1.00    

Ambulatory mental health service use (with a 
physician), previous year 

    

Includes psychiatrist 5.06 (4.11,6.24)* 3.54 (2.94,4.27)* 
Other specialty only 1.54 (1.24,1.92)* 2.00 (1.69,2.37)* 
None 1.00  1.00  

In hospital mental health service use, previous 
year     

Includes inpatient admission(s) 2.72 (2.09,3.53)* 2.11 (1.65,2.69)* 
Emergency department presentation(s) only 2.25 (1.76,2.89)* 1.56 (1.26,1.94)* 
None 1.00  1.00  

CI: Confidence interval; OR: Odds ratio; *: 95% confidence interval does not include 1.  
Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84).  
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Table 14: Odds of Mental Health Contact with a Physician within 30-days the Index Episode in 
an Inception Cohort of Emergency Department Presentations for Self-harm, by Individual 
Characteristics (Self-harm Definition 2 [SH2]) 

30-day mental health follow-up (highest level of care) 
Model 1: Psychiatrist vs. (other 

specialty or none) 
Model 2: (Psychiatrist or other 

specialty) vs. none Variable 

OR 95% CI OR 95% CI 
Sex     

Girls 1.56 (1.30,1.87)* 1.57 (1.37,1.81)* 
Boys 1.00  1.00  

Age (years)     
12-15 1.06 (0.88,1.27) 1.02 (0.88,1.18) 
16-17 1.00  1.00  

Community size (population)     
1,500,000+ 2.29 (1.57,3.32)* 1.50 (1.14,1.98)* 
500,000-1,499,999 1.56 (1.01,2.40)* 1.58 (1.13,2.19)* 
100,000-499,999 1.52 (1.10,2.10)* 1.58 (1.24,2.01)* 
10,000-99,999 0.96 (0.66,1.41) 1.14 (0.88,1.50) 
<10,000 1.00  1.00  

Neighbourhood income quintile     
1 (lowest) 0.91 (0.71,1.17) 0.84 (0.69,1.02) 
2 1.15 (0.91,1.47) 1.00 (0.82,1.21) 
3 1.02 (0.79,1.31) 0.87 (0.71,1.06) 
4 1.28 (1.01,1.64)* 1.03 (0.85,1.26) 
5 (highest) 1.00  1.00  
Missing n = 27     

Method of self-harm     
Includes self-cutting 0.79 (0.66,0.94)* 0.82 (0.71,0.95)* 
No self-cutting 1.00  1.00  

Canadian Triage and Acuity Scale      
Resuscitation/Emergent 2.51 (1.91,3.29)* 2.60 (2.13,3.17)* 
Urgent 2.09 (1.60.2.74)* 2.22 (1.83,2.70)* 
Semi-/Non-urgent 1.00  1.00  

Alcohol involvement     
Yes 0.44 (0.29,0.67)* 0.66 (0.49,0.88)* 
No 1.00  1.00  

Inpatient psychiatry     
Yes 2.43 (2.04,2.90)* 2.26 (1.94,2.63)* 
No 0.75 (0.52,1.09) 1.44 (1.13,1.84)* 
Not admitted (not applicable) 1.00  1.00  

Ambulatory mental health service use (with a 
physician), previous year 

    

Includes psychiatrist 6.33 (5.24,7.65)* 4.24 (3.60,5.00)* 
Other specialty only 1.88 (1.55,2.29)* 2.50 (2.16,2.89)* 
None 1.00  1.00  

In hospital mental health service use, previous 
year     

Includes inpatient admission(s) 3.07 (2.41,3.90)* 2.42 (1.94,3.01)* 
Emergency department presentation(s) only 2.42 (1.94,3.02)* 1.82 (1.51,2.21)* 
None 1.00  1.00  

Coding of intent     
Self-harm 3.20 (2.59,3.94)* 2.38 (2.05,2.77)* 
Undetermined 1.00  1.00  

CI: Confidence interval; OR: Odds ratio; *: 95% confidence interval does not include 1. 
Self-harm definition 2 (SH2): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84), poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, 
undetermined intent (ICD-10: Y28). 
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Table 15: Repeat Self-harm Presentations within 1-year in an Inception Cohort of 
Emergency Department Presentations for Self-harm  

SH1  
(n=3,497) 

SH2  
(n=4,932) Number of repeat self-

harm presentations n % n % 
0 3,057 87.4% 4,331 87.8%
1 339 9.7% 452 9.2%
2 65 1.9% 94 1.9%
3 17 0.5% 30 0.6%
4 8 0.2% 11 0.2%
5 or more 11 0.3% 14 0.3%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) 
code for intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records 
that list any codes for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, 
undetermined intent (ICD-10: Y28). 
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Table 16: Repeat Self-harm Presentations within 1-year in an Inception Cohort of Emergency 
Department Presentations for Self-harm, Excluding Repeat Presentations within First 30 Days 

SH1  
(n=3,497) 

SH2  
(n=4,932) Number of repeat self-

harm presentations n % n % 
0 3,151 90.1% 4,477 90.8%
1 267 7.6% 339 6.9%
2 50 1.4% 75 1.5%
3 15 0.4% 23 0.5%
4 or more 14 0.4% 18 0.4%

Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84). Self-harm definition 2 (SH2): as with SH1, as well as records that list any codes 
for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, undetermined intent (ICD-10: Y28). 
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Table 17: Associations between Individual Characteristics and Repeat Self-harm Presentations 
within 1-year in an Inception Cohort of Emergency Department Presentations for Self-harm 
(Self-harm Definition 1 [SH1]) 

Individuals 

Total Repeaters 

Repetition  
(yes vs. no) 

Number of 
repetitions  

(among repeaters) Variable 

n n % OR 95% CI IRR 95% CI 
Sex    

Girls  2,686 374 13.9% 1.83 (1.39,2.40)* 2.51 (1.24,5.06)* 
Boys 811 66 8.1% 1.00  1.00  

Age (years)    
12-15 2,731 374 13.7% 1.68 (1.28,2.22)* 1.72 (0.90,3.27) 
16-17 766 66 8.6% 1.00  1.00  

Community size (population)    
1,500,000+ 834 83 10.0% 0.72 (0.53,1.00)* 0.44 (0.21,0.93)* 
500,000-1,499,999 492 78 15.9% 1.24 (0.89,1.73) 1.38 (0.71,2.71) 
100,000-499,999 1,045 134 12.8% 0.97 (0.72,1.29) 1.07 (0.59,1.97) 
10,000-99,999 491 61 12.4% 0.93 (0.65,1.32) 0.84 (0.40,1.79) 
<10,000 635 84 13.2% 1.00  1.00  

Neighbourhood income quintile    
1 (lowest) 791 105 13.3% 1.04 (0.76,1.43) 3.48 (1.66,7.30)* 
2 732 88 12.0% 0.93 (0.67,1.29) 2.29 (1.05,4.99)* 
3 699 82 11.7% 0.91 (0.65,1.27) 2.41 (1.10,5.28)* 
4 662 87 13.1% 1.03 (0.74,1.44) 1.47 (0.66,3.30) 
5 (highest) 586 75 12.8% 1.00  1.00  
Missing n=27    

Method of self-harm     
Includes self-cutting 914 163 17.8% 1.81 (1.46,2.23)* 2.12 (1.37,3.26)* 
No self-cutting 2,583 277 10.7% 1.00  1.00  

Canadian Triage and Acuity Scale     
Resuscitation/Emergent 1,424 150 10.5% 0.69 (0.52,0.91)* 0.53 (0.30,0.96)* 
Urgent 1,458 200 13.7% 0.93 (0.71,1.21) 0.78 (0.46,1.34) 
Semi-/Non-urgent 615 90 14.6% 1.00  1.00  

Alcohol involvement    
Yes 131 14 10.7% 0.83 (0.47,1.45) 0.31 (0.06,1.56) 
No 3,366 426 12.7% 1.00  1.00  

Inpatient psychiatry    
Yes 890 124 13.9% 1.15 (0.92,1.44) 1.35 (0.85,2.15) 
No 257 26 10.1% 0.80 (0.52,1.22) 0.77 (0.29,2.01) 
Not admitted (not applicable) 2,350 290 12.3% 1.00  1.00  

Ambulatory mental health service use (with a physician), previous year 
Includes psychiatrist 773 139 18.0% 2.54 (1.97,3.27)* 1.22 (0.73,2.07) 
Other specialty only 988 163 16.5% 2.29 (1.80,2.91)* 0.88 (0.52,1.48) 
None 1,736 138 8.0% 1.00  1.00  

In hospital mental health service use, previous year 
Includes inpatient admission(s) 338 96 28.4% 3.54 (2.71,4.63)* 1.04 (0.61,1.77) 
Emergency department 
presentation(s) only 418 68 16.3% 1.74 (1.30,2.31)* 1.53 (0.86,2.71) 
None 2,741 276 10.1% 1.00  1.00  

CI: confidence interval; IRR: incidence rate ratio; OR: Odds ratio; *: 95% confidence interval does not include 1.  
Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84).  
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Table 18: Associations between Individual Characteristics and Repeat Self-harm Presentations 
within 1-year in an Inception Cohort of Emergency Department Presentations for Self-harm 
(Self-harm Definition 2 [SH2]) 

Individuals 
Total Repeaters 

Repetition  
(yes vs. no) 

Number of repetitions 
(among repeaters) Variable 

n n % OR 95% CI IRR 95% CI 
Sex        

Girls  3,524 502 14.2% 2.20 (1.75,2.75)* 2.84 (1.59,5.06)* 
Boys 1,408 99 7.0% 1.00  1.00  

Age (years)        
12-15 3,877 503 13.0% 1.46 (1.16,1.83)* 1.86 (1.10,3.16)* 
16-17 1,055 98 9.3% 1.00  1.00  

Community size (population)        
1,500,000+ 1,227 125 10.2% 0.90 (0.69,1.18) 0.71 (0.39,1.29) 
500,000-1,499,999 645 111 17.2% 1.65 (1.24,2.20)* 1.18 (0.66,2.11) 
100,000-499,999 1,384 173 12.5% 1.13 (0.88,1.47) 1.07 (0.63,1.82) 
10,000-99,999 719 85 11.8% 1.07 (0.79,1.44) 0.97 (0.52,1.83) 
<10,000 957 107 11.2% 1.00  1.00  

Neighbourhood income quintile        
1 (lowest) 1,137 138 12.1% 1.11 (0.84,1.47) 2.70 1.46,5.01)* 
2 1,036 132 12.7% 1.17 (0.89,1.55) 1.60 (0.84,3.02) 
3 968 119 12.3% 1.13 (0.85,1.50) 1.75 (0.92,3.35) 
4 885 110 12.4% 1.14 (0.85,1.53) 1.75 (0.91,3.38) 
5 (highest) 868 96 11.1% 1.00  1.00  
Missing n=38        

Method of self-harm         
Includes self-cutting 1,333 193 14.5% 1.32 (1.10,1.59)* 2.15 (1.48,3.12)* 
No self-cutting 3,599 408 11.3% 1.00  1.00  

Canadian Triage and Acuity Scale         
Resuscitation/Emergent 1,926 227 11.8% 1.04 (0.82,1.32) 0.51 (0.31,0.84)* 
Urgent 1,998 259 13.0% 1.16 (0.92,1.46) 0.79 (0.49,1.26) 
Semi-/Non-urgent 1,008 115 11.4% 1.00  1.00  

Alcohol involvement        
Yes 249 22 8.8% 0.69 (0.44,1.07) 0.31 (0.06,1.56) 
No 4,683 579 12.4% 1.00  1.00  

Inpatient psychiatry        
Yes 1,012 165 16.3% 1.58 (1.30,1.93)* 1.35 (0.91,2.01) 
No 353 45 12.7% 1.19 (0.85,1.65) 0.54 (0.25,1.19) 
Not admitted (not applicable) 3,567 391 11.0% 1.00  1.00  

Ambulatory mental health service use (with a physician), previous year 
Includes psychiatrist 960 184 19.2% 2.79 (2.25,3.45)* 1.91 (1.23,2.97)* 
Other specialty only 1,321 209 15.8% 2.21 (1.80,2.71)* 1.14 (0.73,1.78) 
None 2,651 208 7.9% 1.00  1.00  

In hospital mental health service use, previous year 
Includes inpatient admission(s) 399 117 29.3% 3.84 (3.02,4.88)* 1.62 (1.03,2.54)* 
Emergency department 
presentation(s) only 549 96 17.5% 1.96 (1.54,2.51)* 1.57 (0.97,2.55) 
None 3,984 388 9.7% 1.00  1.00  

Coding of intent        
Self-harm 3,492 493 14.1% 2.03 (1.63,2.52)* 1.30 (0.81,2.10) 
Undetermined 1,440 108 7.5% 1.00  1.00  

CI: confidence interval; IRR: incidence rate ratio; OR: Odds ratio; *: 95% confidence interval does not include 1. 
Self-harm definition 2 (SH2): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84), poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, 
undetermined intent (ICD-10: Y28). 
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Table 19: Multivariable Analysis of the Association between 30-day Mental Health Follow-up from a Physician and Repeat Self-harm 
Presentation(s) within 1-year in an Inception Cohort of Emergency Department Presentations for Self-harm 

Individuals Unadjusted Hurdle Model Adjusted1 Hurdle Model 
 

Total Repeaters 

Repetition  
(yes vs. no) 

Number of 
repetitions  

(among repeaters) 

Repetition  
(yes vs. no) 

Number of 
repetitions  

(among repeaters) 

30-day mental health 
follow-up (highest 
level of care) 

n n % OR 95% CI IRR 95% CI OR 95% CI IRR 95% CI 
Excluding repeat events within 30 days     
SH1      

Psychiatrist 826 114 13.8% 1.80 (1.40,2.33)* 1.24 (0.71,2.16) 1.54 (1.16,2.06)* 0.94 (0.47,1.88) 
Other specialty 671 69 10.3% 1.29 (0.96,1.74) 2.17 (1.17,4.00)* 1.07 (0.78,1.45) 1.64 (0.82,3.27) 
None 2,000 163 8.2% 1.00  1.00  1.00  1.00  

Total 3,497 346 9.9%       
SH2        

Psychiatrist 957 139 14.5% 2.15 (1.71,2.69)* 1.67 (1.04,2.67)* 1.37 (1.06,1.77)* 1.27 (0.70,2.31) 
Other specialty 882 89 10.1% 1.42 (1.10,1.83)* 1.94 (1.14,3.32)* 1.04 (0.79,1.36) 1.58 (0.87,2.86) 
None 3,093 227 7.3% 1.00  1.00  1.00  1.00  

Total 4,932 455 9.2%     
1: adjusted for sex, age, community size, neighbourhood income quintile, method of self-harm, Canadian Triage and Acuity Scale, alcohol involvement, inpatient 
psychiatry, mental health service history (ambulatory and in hospital service use within the previous year) and coding of intent (SH2 only) 
CI: confidence interval; IRR: incidence rate ratio; OR: Odds ratio; *: 95% confidence interval does not include 1.  
Self-harm definition 1 (SH1): records that lists any International Classification of Diseases, version 10 (ICD-10) code for intentional self-harm (ICD-10: X60-84). Self-
harm definition 2 (SH2): as with SH1, as well as records that list any codes for poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, 
undetermined intent (ICD-10: Y28).
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5. Discussion 

5.1 Key results 

5.1.1 Objective 1 

Emergency department presentations for self-harm 

The descriptive data presented here show the incidence of emergency department presentations for 

self-harm among Ontario youth is quite consistent with that in other countries. For example, the 

conservative self-harm definition (SH1) showed the incidence rate among 15-17 year-olds was 353.7 

per 100,000 person years. Strikingly similar figures have been reported for the 15-19 year-old age 

group in Ireland (approximately 350 per 100,000 person years)184 and the United States 

(approximately 340 per 100,000 person years).49,185 However, data from Oxford, England showed 

the incidence rate was about double these estimates, roughly 700 per 100,000 person years.186 This 

dramatically higher rate may reflect differences in ascertainment as those data were collected at a 

single hospital, for a dedicated self-harm monitoring system. 

As hypothesized, these data also showed similar demographic patterns as have been previously 

reported for emergency department presentations for self-harm. That is, presentations were more 

common in girls, increased with age and were inversely related to an area-level socioeconomic 

measure (neighborhood income quintile). These findings were also reflected when describing self-

harm as a proportion of all emergency department presentations; self-harm made up a larger 

proportion of emergency department use among girls, as age increased, and among those living in 

lower income neighborhoods. Potential explanations that have been raised for the consistent age and 

sex patterns involve the timing of puberty, mediated by depressive symptoms, alcohol use and sexual 

activity.187 The neighborhood socioeconomic effects, similarly reported in data from youth in 

England, have been thought to involve exposure to violence, family factors, housing, nutrition, 

smoking and substance abuse.188 The relationship with community size (population) was less 

straightforward. The incidence rate of emergency department presentations for self-harm was highest 

in low population areas (and vice versa) but self-harm also made up a smaller proportion of overall 

emergency department use in these low population areas. This may reflect the finding that those 

living in Ontario’s rural areas have substantially higher emergency department use than the rest of 

the province.189 In fact, although youth living in rural areas had higher rates of emergency 
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department presentations for self-harm, the presentations were of lower CTAS (data not shown). 

This pattern has also been documented for Ontario emergency department use overall.190  

These results also confirmed self-harm represented a small but complicated proportion of emergency 

department presentations in youth;191 self-harm accounted for about 1% of presentations by 12-17 

year-olds overall, but roughly one in 20 presentations triaged as highest acuity (resuscitation or 

emergent), involving alcohol or admitted through the emergency department. 

5.1.2 Objective 2 

Mental health follow-up after first-ever emergency department presentation for self-harm   

Less than half of 12-17 year-olds making their first-ever emergency department presentation for self-

harm had mental health contact with a physician within 30-days. Physician supply no doubt 

contributes, but research has also shown clinician referrals and individual adherence to be factors. 

European and New Zealand data showed about two-thirds of youth who presented to the emergency 

department for self-harm were recommended for follow-up7,41,192 and non-adherence is an 

acknowledged problem in this population.193 In fact, suicidal adolescents appear to keep fewer 

appointments and drop out of treatment faster than their non-suicidal counterparts.194 In their study 

of youth who had presented to the emergency department for suicide attempts, Sprito et al found that 

after three months just less than half (48%) were still receiving psychiatric treatment whereas the 

remainder never attended, or attended only one or two appointments.195 Qualitative research has 

shown some youth who self-harm describe difficulty engaging with health services, partly because 

of a sense of mismatch of their needs with the services offered;196,197 similar to adults,198 youth who 

self-harm discuss not only psychiatric illness and alcohol as factors in self-harm, but also the 

importance of life events. A study of French adolescents admitted to hospital for a suicide attempt 

found the most common reason for poor adherence with follow-up, reported by about half (53%), 

was fear of talking about painful things.199 

Certain demographic and clinical factors were associated with follow-up. As hypothesized, factors 

negatively associated with follow-up were living in rural areas (and areas with populations of less 

than 100,000), triage as lowest acuity (semi- or non-urgent), discharge directly from the emergency 

department, no history of mental health service use in the previous year and diagnostic coding of 

undetermined. There was also evidence that boys, individuals who presented with self-cutting, and 

those identified with alcohol involvement were less likely to receive follow-up.  
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It must also be noted that in this cohort, although making their first-ever emergency department 

presentations for self-harm, many had been in contact with mental health services in the previous 

year. Nearly one in 10 had been admitted to hospital for a psychiatric stay and about one in five had 

a psychiatric presentation to the emergency department. Hence, it would appear that for many, self-

harm was not the event that precipitated contact with mental health services. In fact, history of 

mental health service use may have been understated because, consistent with most previous 

research, these psychiatric inpatient admissions and emergency department presentations were 

defined with a subset of ICD codes (i.e., indicating mental or behavioral disorder [ICD-10: F00-99]) 

and it is unclear if and how sub-threshold disorder (which may predict suicidality)200 or mental 

health complaints without formal diagnoses were captured. 

5.1.3 Objective 3 

Repetition after first-ever emergency department presentation for self-harm 

Within one year of a first-ever emergency department presentation for self-harm, just over 12% of 

12-17 year-olds repeated and of those that did, about a quarter repeated more than once. The 

proportion repeating was higher than previous studies that have reported the figure specifically for 

those making their first-ever self-harm presentation (estimates have been about 7-10%).6,50,130 

Bivariate analyses showed certain demographic and clinical factors were associated with repetition. 

As hypothesized, those who presented with self-cutting were more likely to repeat and repeated 

more often. Contrary to hypotheses, girls and 12-15 year-olds were also more likely to repeat and 

repeated more often. Conversely, there was also some evidence that those living in Toronto and 

those triaged highest acuity (resuscitation or emergent) were less likely to repeat and repeated less 

often. Mental health service history and coding of self-harm predicted repetition, but not the number 

of repeat events. Hurdle models also revealed that, although there was no association with repetition, 

of those who did repeat, individuals living in lower income neighbourhoods repeated more often.  

5.1.4 Objective 4 

Association between mental health follow-up after first-ever emergency department presentation for 

self-harm and repeat self-harm presentation(s) 

This analysis did not show that a measure of mental health follow-up had a protective association 

with repeat self-harm presentation(s). In fact, even in adjusted analyses, follow-up with a psychiatrist 

was positively associated with odds of repetition.  
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Should these effects be true, possible explanations relate to the exposure, the outcome and the 

potential effect of other factors, including: 

a. No association may reflect lack of effective interventions for self-harm 

This analysis was investigating a very broad approach – essentially, as described by Evans,201 the 

“pragmatic solution… to screen those presenting following self-harm for major psychiatric 

illness and treat this group with appropriate evidence-based interventions” (p. 46). Yet, there is 

no single proven uniformly delivered intervention for reducing self-harm repetition. New 

research is needed in the area of self-harm and with it, new approaches to studying this 

population. Recent advances have included applying novel designs,134 including actively suicidal 

and self-harming youth and reporting on suicidality and self-harm outcomes,202 and involving 

service users to design interventions.203 Interventions specific to youth that differentiate suicidal 

from non-suicidal behavior and address the importance of contextual factors may be most 

promising.204  

Further, the exposure variable was an indicator (yes/no) of mental health service use within 30-

days. Although it was chosen as a measure of quality (reflecting continuity of care) that was 

consistent with previous research and broader indicator development work (see Section 2.3) it 

may have been an inadequate measure for this population. That is, because one mental health 

contact in 30 days does not necessarily represent appropriate and/or ongoing clinical care. In this 

regard, non-adherence has been well-documented in this population (see Section 6.1.2) and there 

are likely great variations in the type and extent of care offered in follow-up.  

b. Positive association may reflect positive engagement with health system 

As will also be discussed in section 6.2.2, recent discourse has highlighted the utility of repeat 

self-harm presentations as a study outcome. More specifically, although repetition is typically 

treated as a negative outcome (see Section 2.4.1), it may also represent positive engagement with 

services in a population that is often reluctant to come in to contact with health services.205 In 

fact, it may be that in the course of the emergency department presentation or mental health 

follow-up, young people were encouraged to return to the emergency department at times of 

crisis. This may be particularly relevant to studying certain populations, such as those living in 

rural areas with fewer specialist pediatric mental health services103,104 or emergency department 

alternatives (e.g., walk-in clinics). 

c. Positive association may reflect effects of other factors linked to mental health follow-up  
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Given that a large proportion of this cohort likely had a diagnosable mental disorder, most often 

depression,206,207 some (and especially those who received mental health follow-up) will have 

been taking antidepressants. As such, a comment must be made on the recent controversy 

regarding a possible heightened suicidality risk among youth taking selective serotonin reuptake 

inhibitors (SSRIs) and the prospect that any increase in self-harm presentations may be linked to 

these medications. Although the possible link between SSRIs and suicidality is still unresolved, 

observational data have shown that regulatory warnings (including in Canada and the United 

States, mid-2004) were associated with decreased prescriptions and increased suicide rates 

among youth in the United States and the Netherlands208 with similar evidence from Canada.209 

With regard to self-harm, a UK study showed that although prescriptions decreased, emergency 

department presentations for self-harm among youth did not change after the regulatory warning 

there.210 Similarly, Manitoba data showed no effect on inpatient admission for self-harm among 

youth.209 

Should the associations observed in objective 4 be untrue effects, possible explanations relate to bias 

from residual confounding and/or misclassification: 

a. Residual confounding 

Although multivariable analyses were used to adjust for confounding, it is possible that residual 

confounding was present, either because of confounders measured with error or unmeasured 

confounders. Confounding by indication175 or confounding by severity176 were of particular 

concern in this analysis. In the current context, the former refers specifically to scenarios 

whereby a “disease” is an indication for the intervention (follow-up) and meets the three criteria 

for confounding (see Section 3.4.2 for the list of criteria). The latter, confounding by severity, is 

a special form of confounding by indication, whereby the prognosis or severity of a disease 

manifestation acts as the confounder. In this case, controlling for the disease would not exclude 

the possibility of residual confounding.176 For example, as will be discussed in Section 6.2.1, it 

was likely that those who were suicidal were more likely to be referred for and receive follow-up 

as well as more likely to make a repeat self-harm presentation.211 However, adjusting for a 

binary measure of suicidality would not necessarily fully account for the spectrum of severity 

with which these youth likely presented.  

Residual confounding may have accounted for the results; these data were somewhat limited in 

detailed diagnostic, clinical or health services information (see Section 6.2.1) with which to 

adjust the analyses. As discussed in Section 6.2.1, future studies may require new measures, 
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possibly through primary data collection, developing and validating measures from 

administrative data and/or new data linkages.  

b. Misclassification of exposure variable  

The utility of administrative data for defining mental health services delivered in primary care 

settings has been studied to some extent in adults,164 but has not yet been tested specifically in 

this pediatric population. Some physician contact within 30-days of the self-harm presentation 

may have been misclassified. Non-differential misclassification would bias the association 

towards the null, however, differential misclassification could bias associations either toward or 

away from the null.212 

5.2 Limitations 

5.2.1 Drawbacks of Administrative Data 
Although administrative data are a vital source of information for health policy and planning and 

offer numerous advantages for studying self-harm (see Section 2.4.2), inherent limitations must also 

be acknowledged. (Some of these limitations were introduced, in the previous section, and are 

addressed in a more systematic way for the entire dissertation, in this section.) 

Imperfect ascertainment of self-harm 

Of those who present to the emergency department, the self-inflicted nature of their injury or 

poisoning may go undetected or unrecorded.213 For example, because of stigma, the individual may 

be hesitant to disclose and/or the clinician may be reluctant to document self-harm. While an attempt 

was made to account for some of the probable under-ascertainment of self-harm by including 

presentations coded as “undetermined” (some of which have been found to likely represent self-

harm)150 it is still unclear which definition of self-harm is most accurate. The potential effects of 

imperfect ascertainment of self-harm are as follows: 

• Objective 1: Such phenomena would lead to underestimates of the frequency of emergency 

department presentations for self-harm: incidence rates would be underestimated as would the 

estimates of self-harm as a proportion of all emergency department use. Further, it is possible 

that this under-ascertainment may be differential, for example, with regard to sex differences, 

because boys may be less likely to disclose their intent than girls.214 

• Objective 2: Differential ascertainment could also lead to measurement-related selection bias. 

For example, if those who were most acutely suicidal were more likely to be coded as self-harm. 
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Presumably these individuals would also be more likely to get follow up and, as such, the results 

would have overestimated the proportion of youth who receive mental health follow-up after 

their first-ever emergency department presentation for self-harm. 

• Objective 3: Measurement-related selection bias, as described above, would also have 

overestimated the proportion of youth who made repeat self-harm presentation(s), as suicidality 

has been associated with self-harm repetition.211  

• Objective 4: Measurement-related selection bias, as described above, could also have distorted 

the measure of the association between follow-up and repetition.212  

Misclassification of variables   

The quality of these data for certain measures may be questionable. About 25% of self-harm 

presentations were identified as having a mental health (primary or other) diagnosis (data not 

shown). However, other studies of similar populations have reported this figure to be between 50 

and 75%.41,129,185 Similarly, these data showed less than 5% of emergency department presentations 

for self-harm recorded alcohol involvement. In contrast, data from a specialized self-harm 

monitoring system in Oxford, England showed about 18% of self-harm presentations by 15-24 year-

olds involved alcohol27 and similar data from New Zealand and Finland found this figure was 

29%192 and upwards of 50%41 respectively. These differences may suggest disparities between 

settings in mental health diagnoses and/or alcohol involvement, but a more likely explanation may 

be clinical ascertainment differences and/or NACRS data quality. With respect to the latter, under-

reporting of problems has been documented for NACRS (individuals who presented with multiple 

conditions or problems often have only one diagnosis recorded on the NACRS record).180 The 

potential effects of misclassification of variables are as follows: 

• Objective 1: The estimates for diagnoses other than the self-harm injury or poisoning (i.e., 

mental health diagnoses and alcohol involvement) may be understated.  

• Objective 2: Measurement error may be present; for example, assuming non-differential 

misclassification, associations between alcohol involvement and mental health follow-up would 

be biased towards the null (differential misclassification could bias associations either toward or 

away from the null).212  

• Objective 3: Measurement error, as described above, would similarly bias the association 

between alcohol involvement and repetition. 
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• Objective 4: The opportunity for residual confounding remained; misclassification of one or 

more covariates may have biased the measure of the association between follow-up and 

repetition, by imperfectly controlling for the covariate(s) in question.215  

For both issues described above (imperfect ascertainment of self-harm and misclassification of 

variables), future studies may require primary data collection, or studies to develop and validate data 

algorithms (similar to those defining diabetes216 and asthma217 using administrative data). However, 

such validation studies were not feasible with these retrospective administrative data.   

Variables not captured in current datasets 

Some important variables were outside the scope of the current datasets. For example, it was 

impossible to disaggregate self-harm by suicidal intent. Hawton et al, who are responsible for a 30+ 

year ongoing project monitoring self-harm presentations in a hospital in England have described the 

core and desirable variables that could be included in such monitoring systems, including suicidal 

intent.120 Unfortunately, such information is not included in the current NACRS data and ICD does 

not distinguish suicidal and non-suicidal acts. The potential effects of variables not captured in 

current datasets (and pertaining specifically to the example provided above) are as follows: 

• Objective 1: The data could not establish what proportion of self-harm presentations represented 

suicide attempts versus non-suicidal self-injury. 

• Objective 2: Suicidality is likely seen as an important indication of need for mental health 

services, and although a positive association between suicidality and mental health follow-up 

likely existed, these data could not test such a hypothesis. 

• Objective 3: Suicidality has been found to be associated with repetition,211 but it is still unclear 

whether this finding extends to the number of repeat presentations.  

• Objective 4: The opportunity for residual confounding remained;g there was no measure of 

severity included in these data, nor were there data on some other important factors (potential 

confounders), including suicidality. As described above, suicidality likely predicted both mental 

health follow-up and repeat self-harm presentations and could have, therefore, acted as an 

unmeasured confounder.  

                                                 
g Note, other methods have also been advocated for outcomes research, such as propensity score methods or instrumental variable analysis.218 In 
practice, propensity score methods may not have affected results; they cannot account for unmeasured confounding219 and propensity scores based on 
administrative data may not balance characteristics contained in more detailed clinical data.220 In fact, a review of observational studies that used 
propensity score methods found little difference in strength or statistical significance of effect estimates when comparing these results to those of 
traditional multivariable models.221 Similarly, instrumental variable analysis requires, among other assumptions, an “instrument” that is a good 
predictor of treatment and is unrelated to unmeasured confounders.218 



 72

Researchers are increasingly acknowledging that, although highly associated,222 attempted suicide 

and non-suicidal self-injury differ on various factors, including intent and epidemiology223 and 

future research should endeavor to distinguish them as such.213,224,225 A system which also 

incorporates a third category, that where the suicidal intent is undetermined,11,12,226 may also be most 

useful given difficulties in assessing suicidal intent.227,228 Understanding the different forms of self-

harm may have important implications for future revisions to the ICD.224 

Mental health services not captured in current linked datasets 

These data did not capture all relevant information on mental health and addiction services. For 

example, there was no comprehensive information about mental health services provided in the 

emergency department prior to discharge, including psychiatric consultation or crisis team 

assessment.107 Further, available data sources do not include information on contact with non-

physician providers (such as psychologists, nurses and social workers) who are seen exclusively by 

about one-quarter of Canadians who use mental health services229 (although it is unclear whether this 

finding extends specifically to youth). The potential effects of mental health services not captured in 

current linked datasets are as follows: 

• Objective 1: Not applicable. 

• Objective 2: Mental health follow-up overall was no doubt higher than what was reported in the 

current data, which provided only information on physician providers.  

• Objective 3: Not applicable. 

• Objective 4: The opportunity for residual confounding remained. However, the impact on the 

measure of the association between follow-up and repetition is difficult to predict as it is unclear 

both to what extent other services were accessed and what effect they may have on repetition. 

Further study is needed to establish the mental health services used by Canadian youth, and, in 

particular, how often and which non-physician providers are accessed. New data linkages, such as 

with those capturing drug and alcohol treatment services230 and community mental health services231 

may represent opportunities to address important research and policy issues.  

5.2.2 Repeat Self-harm Presentations as the Outcome 
The outcome in the relationship of interest (Objective 4) was repeat emergency department 

presentation(s) for self-harm within 1-year of the index event. Although similar measures have 

typically been the outcome of interest in observational and intervention studies on self-harm, several 
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limitations must also be acknowledged. First, other important outcomes (i.e., mortality [all cause and 

suicide] and self-reported symptoms, behaviours and emotions [see Section 2.4.1]) were not 

addressed. Unfortunately, mortality could not be studied because, at the time this work was carried 

out, ICES data did capture accurate date or cause of death information (unless the death occurred in-

hospital). Similarly, no self-reported information was available. Second, only repeat self-harm 

presentations within 1-year after the index event were assessed. Although risk extends beyond 1-

year, the majority of those who repeat will do so within that time; Owens et al’s review found about 

16% will return to the emergency department for self-harm within 1-year and this figure rises to 

about 20-25% in the subsequent few years.19 Third, all repetition may not be a negative outcome (see 

Section 6.1.4). Some clinicians and researchers have argued that, in some, repeat self-harm 

presentations may reflect positive engagement with health services in a hard-to-reach population 

(e.g., the individual has recognized to ask for help and thus a positive outcome).205 

5.3 Implications 

5.3.1 For Policy and Practice 

Self-harm: a public health issue 

The descriptive data presented here portray a clinical population quite similar to those of other 

countries. The data also showed that self-harm accounts for a relatively small proportion of 

emergency department use among 12-17 year-olds, but a disproportionate number of emergency 

department presentations that are highest acuity (i.e., triaged resuscitation or emergent), involve 

alcohol and result in inpatient admission. No previous Canadian study has provided such data on 

self-harm in youth. These results should focus attention, both of the public and of policy-makers, on 

this important public health issue.  

Strategies to improve mental health follow-up after emergency department presentation for self-

harm 

These results also suggested youth receive suboptimal follow-up after their first-ever emergency 

department presentation for self-harm and strategies to improve follow-up are warranted. Such 

strategies might include those advocated in clinical guidelines, such as arranging follow-up prior to 

discharge,85 involving primary care practitioners84 and parents85 in ongoing care, and written 

information on discharge (e.g., key contacts and details about follow-up arrangements).82,86 The data 

also showed patterns of health service use among youth following their first-ever emergency 
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department presentation for self-harm that suggested specific approaches may be needed in certain 

populations. In particular: 

a. Boys have already been shown to be identified with self-harm less often than girls,118 

independent of method of injury/poisoning, acuity or admission.150 Rhodes et al suggested 

this difference may reflect male propensity for impulsivity, emotional inexpressiveness, 

substance misuse and differential patterns of care.232-234 These factors may also explain 

differences in mental health follow-up, but taken in context with the higher suicide risk 

among males, highlight a need for better assessment and management for boys who present 

to the emergency department for self-harm. 

b. Youth living in rural areas have already been shown to access (and have access to) fewer 

specialist mental health services. Not surprisingly, this finding extends to those making their 

first-ever emergency department presentation for self-harm. Those living in rural areas and 

small communities (population less than 100,000) were less likely than those living in more 

populated areas to receive follow-up from a psychiatrist, and the effect still held when 

considering mental health follow-up from other physician specialties. These differences 

reinforce the importance of programs such as pediatric telepsychiatry,235,236 which can serve 

youth in areas where specialist access is problematic. 

c. Individuals who use self-cutting as a method of self-harm have been shown to be less likely 

to receive a psychosocial assessment or be admitted, despite their risk of negative 

outcomes.143 The results presented here corroborate this finding as it appears these 

individuals may also be less likely to receive mental health follow-up. They also support the 

suggestion that the protective effect for psychosocial assessments would be mediated through 

increased referrals for psychiatric follow-up.89  

d. Those discharged directly from the emergency department receive mental health follow-up 

less often than those who receive inpatient psychiatric services. This may mean the most 

severe (those admitted to hospital) are appropriately receiving the most follow-up. Yet, even 

among those who were admitted, there was some evidence that those who did not receive 

inpatient psychiatric services were less likely to receive follow-up; this finding is supported 

by previous research that showed more psychiatric contact while admitted improved 

adherence to follow-up.199 Quality inpatient care may help establish a therapeutic alliance 

and improve adherence to follow-up (partly through minimizing negative beliefs about 
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psychiatry).135 For those discharged directly from the emergency department, brief 

interventions may represent similar opportunities. For example, Rotheram-Borus et al’s 

intervention for girls who had attempted suicide included a videotaped orientation (covering 

the dangers of ignoring suicide attempts and the potential benefits of treatment) and a 

structured family therapy session in the emergency department.72  

e. Those with no previous contact with mental health services (ambulatory and in hospital) 

were least likely to receive follow-up. These associations may be explained by severity; that 

is, those with a history of mental health service use may represent a more severely affected 

subset who would, therefore, be more likely to be referred for follow-up. The relationship 

with ambulatory mental health service use further suggests those with a history of such 

contact(s) may have already overcome barriers in gaining access prior to their self-harm 

presentation.97 Olfson et al, using American data on adult Medicaid recipients, also found a 

strong association between history of mental health service use and follow-up.93 They went 

on to state that some of this “follow-up” likely represented ongoing mental health care rather 

than emergency department-facilitated referrals and added that a coordinated effort is needed 

to engage people who self-harm who are not currently receiving mental health care. Still, 

more research is needed to assess whether this relationship between mental health service use 

history and follow-up reflects the upstream effects of predisposing factors (i.e., socio-cultural 

characteristics of the individual), enabling factors (i.e., practical realities of obtaining care) or 

need factors (either perceived or evaluated).237   

Taken together, the results presented here suggest emergency department initiated strategies to 

improve mental health follow-up may be needed, but that certain populations may also require 

broader strategies (e.g., improving availability of specialists or addressing family and individual 

attitudes regarding mental health and mental health services).  

Mental health follow-up as a prevention strategy 

These data were unable to demonstrate that follow-up mental health care could reduce repeat 

emergency department presentations for self-harm. Potential explanations for this finding are 

discussed in Section 6.1.4, but the ultimate impact of this and other “high risk” approaches must also 

be contextualized. In particular because, as described by Rose as the “prevention paradox”,61 the 

majority of suicides arise from those who will never present to the emergency department for self-

harm. (In fact, an analysis from the UK showed that if an intervention could reduce suicide rates by 
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25% among those who present to hospital for self-harm it would only reduce suicide rates by about 

6%.)238 Still, this is an at-risk population in which other important health outcomes, including repeat 

self-harm, might be prevented.  

Taken together, the need for action, the gaps in evidence and the limitations to the high-risk strategy 

underscore the importance of an integrated prevention approach, with multiple strategies. Many 

countries (including Australia, Denmark, England, Estonia, Finland, Germany, Greenland, Japan, 

Ireland, Northern Ireland, the Netherlands, New Zealand, Norway, Scotland, Sri Lanka, Sweden, the 

United States and Wales)154 have formally addressed this need for an integrated approach with 

national suicide prevention strategies. For example, Ireland’s national strategy for action on suicide 

prevention includes universal strategies (to promote positive mental health and well-being and bring 

about positive attitude change towards mental health, problem solving and coping in the general 

population) as well as indicated approaches (including, but not limited to, developing and resourcing 

effective health services for people who present with self-harm).239 Although a national suicide 

prevention strategy has been developed and advocated for by the Canadian Association for Suicide 

Prevention,240 one has yet to be adopted and implemented. However, there has been very recent 

progress in this regard; on October 4th, 2011, the House of Commons passed a motion in support of 

establishing and funding a national suicide prevention strategy.241 

5.3.2 For Research and Monitoring 

On a practical note, this work demonstrated the potential of existing administrative data for self-

harm research and monitoring. Relative to establishing a specialized self-harm monitoring system, 

the advantages of these data include low cost and complete coverage over time and geographic area; 

the research was conducted relatively easily and inexpensively while also exploiting the 

opportunities for individual-linkage (see Section 2.5). The need for improved mental health 

surveillance, including of self-harm, has been identified by both government and stakeholder 

groups240,242-244 as well as in international suicide prevention strategies (e.g., in England,121 

Ireland,239 Scotland,245 and New Zealand,246). Standardized, pan-Canadian information is available 

on all inpatient admissions to general hospitals, and this data was recently used by Statistics Canada 

and CIHI for the first Health Indicators report on self-harm in Canada.46 However, emergency 

department data offer more representative information (see Section 2.4.2).146 Unfortunately, Canada 

does not currently maintain a national emergency department data system.247 However, NACRS, 

from which the current data were drawn, is mandated for all Ontario emergency departments, and 
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some facilities in British Columbia, the Yukon, Prince Edward Island and Nova Scotia also submit 

this data.155 NACRS continues to expand and Alberta, Manitoba and Saskatchewan have also 

recently begun submitting emergency department data and plans are underway in British Columbia, 

Saskatchewan and Nova Scotia to expand their data collection.248 This study, which made efficient 

use of these existing data, highlighted the current capabilities as well as opportunities for expansion.  

Going forward, this study has also demonstrated some useful and relevant methods for self-harm 

research and monitoring. First, to consider whether some injury and poisoning presentations coded 

as “undetermined” may represent self-harm (as suggested by previous research on inpatient 

admissions249,250 and emergency department presentations150). The results presented here 

corroborated this observation. More specifically, the data showed that coding of “undetermined” 

intent (vs. “self-harm”) at an individual’s first-ever emergency department presentation for self-

injury or -poisoning was negatively associated with the odds of repetition during the subsequent 

year, but not associated with the number of repeat presentations; in other words, the data suggested 

that some undetermined presentations represent unintentional injury (hence the difference in odds of 

repetition), but also self-harm (as the number of repeat presentations did not differ among repeaters). 

Accordingly, these results reinforce the practice of considering these presentations coded 

“undetermined” when quantifying emergency department presentations for self-harm. Similar 

findings in death data (whereby suicides are sometimes coded “undetermined)251,252 have had 

important implications for how suicides are studied and reported; for example, “undetermined” 

deaths are sometimes included in suicide studies253 and official suicide statistics.254  

Second, this research demonstrated the use of hurdle models applied to repeat emergency department 

presentations for self-harm. These analyses yielded new findings that will help to plan future studies, 

as well as generate hypotheses for future research; for example, hurdle models confirmed that 

individuals living in lower income areas were not more likely to repeat, however, among those that 

did repeat, individuals living in lower income areas repeated more often. Others have also 

acknowledged the need to include multiple events and employed multiple event survival analysis,143 

including in studying the effect of psychosocial assessments on repeat self-harm presentations.87,89 

Although further discourse on the most appropriate analytic strategy is merited, the choice of 

analytic strategy should ultimately depend on the study design and hypothesis.  
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5.3.3 Generalisability 

A common weakness of any health service data is that they will not necessarily capture the extent 

and nature of the problem. This study analyzed self-harm presentations to the emergency department 

and results cannot be generalized to those who do not seek this care, although the latter represent a 

sizeable number.112,116 Nevertheless, the results presented here suggested the frequency of child and 

adolescent emergency department presentations for self-harm is similar to those reported from other 

Western countries. Also, the clinical population is quite similar; in particular, because findings that 

emergency department presentations for self-harm were more common in girls, increased with age 

and most often involved self-poisoning then self-cutting, mirrored those reported from England,51 

Ireland,50 the United States48,49,185 as well as the Canadian province of Alberta.146 However, it is 

unclear whether the patterns of health service use extend to other populations, and in particular, 

where health services are not universally insured as they are in Canada. For example, survey data 

from the United States showed that among 12-17 year-olds who reported a suicide attempt in the 

previous year, insurance status predicted outpatient mental health service use; compared to those 

with no insurance, those with Medicare or Medicaid were about twice as likely to access outpatient 

services (with no effect for other types of insurance).255 

5.3.4 Areas for Future Research 

1. Geographic differences: Community size 

Some new results were presented here on demographic patterns in emergency department 

presentations for self-harm. Namely, that the incidence rate was lowest among youth living in 

Toronto (Canada’s largest city) and highest among those living in lowest population areas. These 

findings diverge from those reported from Ireland184 and the United States256 (see Appendix A). 

Although higher rates of self-harm have been reported in some ethic groups (e.g., young South Asian 

and Black women living in England),257,258 this seems an unlikely explanation given the proportion 

of Toronto’s population made up by visible minorities is about double that for Ontario overall 

(46.9% vs. 22.8%, respectively).259 More plausible hypotheses may overlap with the mechanisms 

proposed to explain higher suicide rates in rural areas.260,261 For example, differences in service 

delivery systems, as documented here with mental health follow-up, may be an important factor 

(e.g., high population areas’ better access to potentially-preventive mental health services103,104). 

This may also explain the results suggesting youth living in Toronto were less likely to repeat after 

their first-ever emergency department presentation for self-harm and also have fewer repeat 
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presentations. Another potential explanation for the geographic differences may relate to higher 

incidence of self-harm in Aboriginal people; although information specific to self-harm is lacking, 

suicide rates are five to seven times higher for First Nations youth than for non-Aboriginal youth.262 

Other research questions with respect to geographic differences by community size may address 

interaction effects; that is, whether the differences in mental health follow-up apply evenly (e.g., 

whether the association is seen only in less severe presentations).   

2. Hospital-level factors 

Differences between hospitals in aspects of self-harm management (including inpatient admissions 

and referrals for specialist follow-up) have been documented,7,90,98 yet the hospital characteristics 

that may explain these differences are largely unknown.119 Nevertheless, hospital-level 

characteristics (such as emergency department monitoring systems, written guidelines and staffing) 

have been reported upon as “quality of care indicators” for self-harm.263 Despite their untested link 

with relevant outcomes, many of these hospital-level characteristics were among recommendations 

contained in nationally-endorsed guidelines1,82-86 thereby providing some rationale for this use.264 

Still, research is needed to test institution-level effects on outcomes relevant to this population. Such 

research would require appropriate statistical methodologies to account for the hierarchical structure 

of the data, such as multilevel models.172 

3. Performance measures 

As previously discussed, a possible explanation for the results in objective 4 (the association 

between mental health follow-up and repeat self-harm presentation(s)) may be that “30-day mental 

health follow-up” is an inappropriate measure of continuity of care for this population. For example, 

this measure does not acknowledge the problems with adherence in this population. Accordingly, 

further research is needed to refine performance measures for this population. This may include, for 

example, research testing the association between the number of mental health contacts and repeat 

self-harm presentation(s). Developing performance measures in pediatric emergency care, in general 

and for specific conditions, is emerging as an important area of research.107,108 

4. Mortality outcomes 

This study did not assess outcomes other than repeat self-harm presentations (see Section 6.2.2). 

Future work linking this cohort to mortality outcomes, including suicide, is warranted. Although 
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suicide is a rare event, these data accrued a relatively large cohort and so would offer opportunities 

to address important hypotheses in relation to mortality outcomes (including whether mental health 

service use might be protective of suicide). Expanded data linkages, for example, such that ICES 

receives vital statistics data directly from the Office of the Registrar General, would be needed.183  

5. Time trends 

This study did not address any temporal trends in emergency department presentations for self-harm. 

There is some evidence from England that self-harm presentations declined during the 8-year period 

between 2000 and 2007, mirroring suicide statistics265 and there may be similar trends in Canada.46 

Also, ecological analyses have also addressed specific research questions related to self-harm. For 

example, time-series analyses have studied the effects of regulatory warnings210 and the attack on 

New York’s World Trade Center266 on self-poisonings.  

6. Alcohol involvement  

Despite the likely under-recording of alcohol involvement (see Section 6.2.1) these results suggested 

that individuals whose index self-harm presentation involved alcohol were not only less likely to 

obtain follow-up, but also less likely to repeat (although these effects were not always statistically 

significant). Still, similar findings have been reported in other data.135,192 The nature and effects of 

alcohol involvement in self-harm appear to warrant further research, but likely require primary data 

collection rather than routinely-collected administrative data. 

7. Inpatient admission  

The results presented here for the association between inpatient admission and repeat self-harm 

presentation(s) differed from those previously published using similar data. That is, an earlier 

unadjusted analysis (also using a hurdle model) showed that inpatient admission was not associated 

with the odds of repetition, but it was associated with fewer repeat presentations (among 

repeaters).144 However, the current data showed receiving inpatient psychiatric services was 

associated with an increased odds of repetition (under SH2). These apparently conflicting results 

may reflect a difference in the study population (the previous study was not an inception cohort), 

exposure (the previous study did not distinguish inpatient admission according to psychiatric 

services), or analysis (the previous study used a random effects model for hospital-level clustering). 

Although admission has not been shown to reduce repeat self-harm,267 potential benefits from good 



 81

inpatient care may include improved assessment and adherence to follow-up101,199 and so these 

effects should be delineated in context with each other.  

8. Triage score 

In unadjusted analyses, CTAS predicted both mental health follow-up as well as repeat self-harm 

presentation(s). That is, compared to those triaged as highest acuity (emergent or resuscitation), 

those triaged as lowest acuity (semi- or non-urgent) were less likely to receive mental health follow-

up, but more likely to repeat and repeat more often. Although those triaged as highest acuity were 

also more likely to be admitted to hospital and the inpatient services may have facilitated follow-

up,101,199 after adjustment for admission, the associations between CTAS and mental health follow-

up were attenuated but remained statistically significant (data not shown). It also seems plausible 

that those triaged as highest acuity were most actively suicidal and hence referred for follow-up 

more often (independent of inpatient admission). This would also explain why those who used self-

cutting methods may be less likely to receive follow-up (suicidal intent has been shown to be higher 

among youth who self-poison compared to those who use self-cutting).268 As for repetition, the 

association with CTAS may also be explained by differences in method of self-harm; self-cutting has 

been reported to be positively associated with repetition87,130,143 and was more often triaged as 

lowest-acuity. Taken together, the associations between triage score and method of self-harm with 

follow-up and repetition should be investigated to determine if targeted approaches are needed.  

9. Socioeconomic status 

Consistent with most other health conditions, the incidence rate of emergency department 

presentations for self-harm was inversely related to neighborhood income. Ayton el al, who showed 

similar findings with data from England, provide a discussion of potential mechanisms to explain 

this relationship, including family (genetic and environmental) factors, exposure to violence, 

lifestyle (e.g., substance abuse) and housing.188 The results presented here confirmed that 

neighbourhood income was not associated with the odds of repetition,269 but, using hurdle models, 

were also able to show that those living in low income neighborhoods repeated more often. Taken 

together, these findings may have important implications for suicide and self-harm prevention, and 

as such, the potential mechanisms for this relationship should be investigated further. Such research 

could consider other area-level measures of socioeconomic status (such as education level, which 

has been found to predict specialist psychiatry use)270 and should include individual-level measures. 
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These findings would have important implications for economic and social policy (e.g., poverty 

reduction), as well as directing resources for implementing interventions.184,188 

10. Parental/caregiver involvement 

Parental attitudes have been found to be an important predictor of aftercare following adolescents’ 

psychiatric hospitalization.271 As such, intervention studies conducted among those who present to 

the emergency department for self-harm have included parents.72 Involving parents and caregivers 

has also been highlighted in clinical guidelines for self-harm,145 for example, obtaining their consent 

for mental health assessments,1 collecting collateral information from them,86 advising them to 

remove means of self-harm from the home272,273 or providing them with written information.274 

Some guidelines also address the importance of involving parents and caregivers in obtaining 

aftercare, such as through assessing their attitudes towards intervention and follow-up84 or reminding 

them of appointment times and missed appointment.85 The effect of parental involvement, on both 

the receipt and effect of follow-up, merits further attention. Yet, it is also important to acknowledge 

that self-harm may be related to maltreatment or child protection issues,83,86 including physical275 

and sexual abuse,276 and this must also be addressed.
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Appendix A: Hypotheses and Supporting Evidence for Each of Four Study Objectives 

Table 1: Objective 1 hypotheses and supporting evidence 
a) Outcome: incidence rate of emergency department presentations for self-harm 
Exposure Hypothesis Supporting Evidence (see table c)) 
Sex Rate of hospital presentation for 

self-harm will be higher in girls 
than in boys 

Hawton et al, 2007; Olfson et al, 2005; 
Colman et al, 2004; Corcoran et al, 2004 

Age In this age range (12-17 year-olds), 
rates of hospital presentation for 
self-harm will increase with age 

Olfson et al, 2005; Colman et al, 2004; 
Corcoran et al, 2004 

Community size Exploratory There is very little study of rural vs. non-
rural differences in self-harm.119 Irish data 
showed incidence rates in Dublin, other 
cities and urban districts were higher than 
the national rate, whereas the rural district 
rate was lower.(Corcoran et al, 2007) 
Conversely, US data showed there was no 
difference in the rate of hospital 
presentation for self-harm in metropolitan 
vs. non-metropolitan hospitals.(Doshi et 
al, 2005) 

Neighbourhood income 
quintile 

Rates of hospital presentation for 
self-harm will inversely related to 
individual’s income quintile (i.e., 
higher in lower income quintiles) 

Strong associations between area 
deprivation and rate of hospital 
presentation for self-harm were reported 
in Ireland (Corcoran  et al, 2007) and 
England (Johnston et al, 2006; Hawton et 
al, 2001), including in youth (Ayton et al, 
2003). Similarly, Canadian (all-age) data 
on inpatient admissions for self-harm 
showed rates in the least affluent 
neighbourhoods were twice as high as the 
rates in the most affluent neighbourhoods 
(Statistics Canada and Canadian Institute 
for Health Information, 2011). 

 

b) Outcome: self-harm as a proportion of all emergency department presentations 
Exposure Hypothesis Supporting Evidence 
Sex Self-harm will make up a higher 

proportion of emergency 
department presentations in girls 
than in boys 

Higher rates of hospital presentation for 
self-harm in girls (see table 1a above) will 
be reflected as a higher proportion of 
emergency department use overall 

Age In this age range (12-17 year-olds), 
self-harm will make up an 
increasing proportion of 
emergency department 
presentations with increasing age 

Higher rates of hospital presentation for 
self-harm with increasing age (see table 
1a above) will be reflected as a higher 
proportion of emergency department use 
overall 

Community size Exploratory Although rural use of emergency 
departments may be higher overall, given 
that it is unclear whether self-harm rates 
are also higher in rural areas (see table a) 
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above), it is unclear whether this will 
translate into a proportional difference. 

Neighbourhood income 
quintile 

Exploratory Higher rates of hospital presentation for 
self-harm are expected in lower income 
quintiles (see table 1a above), however, 
given demographic (including 
socioeconomic status) differences in 
emergency department use overall,190,277 it 
is unclear whether this will translate into a 
higher proportion of emergency 
department use.  

Canadian Triage and 
Acuity Scale 

Self-harm will make up a larger 
proportion of emergency 
department presentations triaged 
as higher acuity than those triaged 
as lower acuity.  

Given that about a third of self-harm 
presentations (all ages) are triaged as 
resuscitation/emergent,150 compared to 
about 5% overall (in 15-19 year-olds),278 
this will translate into a proportional 
difference.  

Alcohol involvement Self-harm will make up a larger 
proportion of emergency 
department presentations that 
involve alcohol than those that do 
not.  

Given evidence that alcohol is involved in 
about 20% of self-harm presentations in 
youth27 but about 8% of emergency 
department presentations overall,279 this 
will translate into a proportional 
difference. 

Disposition Self-harm will make up a larger 
proportion of emergency 
department presentations that are 
admitted to hospital that those that 
are discharged from the emergency 
department.  

Given about a third of self-harm 
presentations by youth are admitted to 
hospital, compared to 5% overall (in 15-
19 year -olds,278 this will translated into a 
proportional difference. 

 

c) Supporting evidence  
Author, year Country Data Source and 

Coverage 
Year(s) Age range Notes 

Statistics 
Canada and the 
Canadian 
Institute for 
Health 
Information46 

Canada Discharge Abstract 
Database, a national 
database covering all 
inpatient admissions 
to general hospitals.   

2009/10 >14 years Socioeconomic status: 
neighbourhood income 
quintile.  

Corcoran et al, 
2007184 

Ireland Irish National 
Registry of 
Deliberate Self 
Harm: self-harm 
presentations to 38 of 
Ireland’s 40 
emergency 
departments 

2002–04 All ages Area type: Dublin; other 
cities (Cork, Galway, 
Limerick and Waterford); 
urban districts; and rural. 
 
Deprivation: Irish National 
Deprivation Index for 
Health and Health Services 
Research, calculated based 
on data from the 2002 
National Census 

Hawton et al, 
2007122 

England All self-harm 
presentations to 

March 
2000-

All ages  
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general hospitals in 
Oxford (one 
hospital), Manchester 
(three hospitals) and 
Leeds (two hospitals) 

August 
2001 

Johnston et al, 
2006269 

England Manchester Self-
Harm (MASH) 
monitoring system: 
all self-harm 
presentations to three 
hospitals providing 
emergency care in the 
city of Manchester 

1997-
2002 

>15 years Deprivation: Multiple 
ecological measures, 
including Townsend index 
and Index of Multiple 
Deprivation (overall 
measure and six separate 
domains: income, 
employment, health, 
education, housing and 
access to services) 

Doshi et al, 
200549 

United 
States 

National Hospital 
Ambulatory 
Medical Care Survey 
(NHAMCS): 
nationally 
representative data 

1997-
2001 

All ages Hospital location: 
metropolitan statistical 
area vs. nonmetropolitan 
(standardized geographical 
divisions defined by the 
US Bureau of the Census) 

Olfson et al, 
2005185 

United 
States 

National Hospital 
Ambulatory 
Medical Care Survey 
(NHAMCS): 
nationally 
representative data 

1997-
2002  

<25 years  

Colman et al, 
200424 

Canada  Ambulatory Care 
Classification System 
(ACCS): all 
emergency 
department 
presentations in the 
province of Alberta 

1998/99 - 
2000/01 

All  

Corcoran et al, 
200450 

Ireland All self-harm 
presentations to 
hospitals in Southern 
and Mid-western 
health boards: 
covering one quarter 
of the Irish 
population 

1995-97 All ages  

Ayton et al, 
2003188 

England All self-harm 
presentations to the 
hospital in Hull and 
East Yorkshire 

1996-98 <18 years Deprivation: Townsend 
Index 

Hawton et al, 
2001280 

England All self-harm 
presentations to the 
main general hospital 
in Oxford 

1985-95 >15 years Deprivation: Townsend 
index  
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Table 2: Objective 2 hypotheses and supporting evidence 
a) Outcome: 30-day mental health follow-up 

Variable Hypothesis Evidence (see table b)) 
Sex  Exploratory (some evidence of 

no association, but some 
evidence that females make be 
more likely to receive follow-up) 

Olfson et al, 2011; Suominen et al, 2004; Hulten et al, 2000 

Age  Exploratory  Bennett et al, 2002 found no association between age and 
follow-up, but the age range and categories were wider than 
this sample (i.e., 15-19 vs. 20-24 years).  

Community size Exploratory, but hypothesize that 
individuals living in rural areas 
will be less likely to receive 
mental health follow-up. 

No previous study (specific to self-harm), but similar evidence 
from other areas shows that individuals residing in rural areas 
access specialist services less often,281 including pediatric 
mental health and psychiatry use.102 Referrals may also be 
highest in cities with medical schools.282 

Neighbourhood 
income quintile 

Exploratory, but hypothesize that 
individuals residing in higher 
neighbourhood income quintile 
more likely to receive mental 
health follow-up 

No previous study (specific to self-harm), but similar evidence 
from other areas shows that individuals with lower 
socioeconomic status access specialist services less often,283 
including from a psychiatrist.270 

Method of self-
harm 

Exploratory European data showed that among 15-19 year-olds making 
their first ever hospital presentation for self-harm, those that 
used methods other than self-poisoning were more likely to be 
recommended aftercare (Hulten et al, 2000). Conversely, an 
all-age UK study found that those who used self-cutting were 
less likely to be referred for psychosocial assessment.89  

Canadian Triage 
and Acuity Scale  

Exploratory, but hypothesize that 
individuals with index 
presentations at higher triage 
categories more  likely to receive 
mental health follow-up 

No previous study, but likely that those in higher triage 
categories are provided with more intense clinical care 
(including possibly inpatient admission), part of which 
becomes arranging mental health follow-up. 

Alcohol 
involvement 

Exploratory, but hypothesize no 
association.  

One study showed those whose presentations involved alcohol 
were less likely to be referred for follow-up (Bennett et al, 
2002) whereas another showed no difference in health service 
use within 30-days (Suominen et al, 2004) 

Inpatient 
pyschiatry 

Individuals admitted to hospital 
at index presentation more likely 
to receive mental health follow-
up and the effect will be stronger 
for those who receive inpatient 
psychiatry services. 

Bennett et al, 2002 found, in adjusted analysis, that those 
admitted overnight were about twice as likely to be referred 
for follow-up care. Granboulan et al, 2001 reported that, in 
adjusted analysis, number of therapy sessions while admitted 
was positively associated with follow-up.  

Mental health 
service history 

Individuals with a history of 
mental health service use will be 
more likely to receive mental 
health follow-up 

In an all-ages study of self-poisoning, current psychiatric 
contact was positively associated with referral for specialist 
follow-up.106 A similar study of US Medicaid beneficiaries 
found the association also held when the outcome was 
receiving mental health follow-up.206 

Coding of intent Exploratory, but hypothesize that 
individuals with index 
presentations coded self-harm 
will be more likely to receive 
mental health follow-up 

No previous study, but records identified as “undetermined” 
will represent some cases of self-harm not diagnosed as such 
as well as unintentional injuries. Both situations would be less 
likely to be referred for follow-up.  

Hospital The clustering of individuals 
within hospitals should be 
accounted for in the analysis.  

The hospital in which a person presents for self-harm is 
associated with multiple aspects of management, including 
being referred for follow-up (Bennett et al, 2002; Hulten et al, 
2000).  

Note: presentation by girls, that involve self-cutting, triaged as high acuity and admitted to hospital are more likely to 
be coded self-harm (vs. undetermined) and so the effects of these variables may differ between self-harm definitions.  
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b) Supporting evidence 

Author, year Country  Sample n Age range Outcome 
Olfson et al, 
201193 

United 
States 

National data on 
Medicaid beneficiaries  

4585 21-64 years Use of follow-up outpatient 
mental health care within 30 
days 

Suominen et 
al, 200441 

Finland 4 general hospitals in 
Helsinki 

188 15-24 years Health contact within 30 
days 

Bennett et al, 
2002192 

New 
Zealand 

3 hospital emergency 
departments 

196 15-24 years Referral for follow-up care 

Granboulan 
et al, 2001199 

France 7 public general 
hospitals (inpatient 
sample) 

167 13-18 years Compliance with follow-up 

Hulten et al, 
20007 

9 European 
centres 

Hospital emergency 
department within each 
of 9 regions 

1294 15-19 years Being recommended 
aftercare 
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Table 3: Objective 3 hypotheses and supporting evidence 
a) Outcome: repeat emergency department presentation(s) for self-harm 

Repetition (yes/no) Number of repeat events Variable Hypothesis  Evidence (see table b)) Hypothesis  Evidence (see table b)) 
Sex  No association Bergen et al, 2010; Reith 

et al, 2003; Hulten et al, 
2001; Stewart et al, 
2001; Hjelmeland et al, 
1996 

Exploratory, 
although some 
evidence girls may 
repeat more.284 

 

Age  Exploratory, but 
hypothesize that 16-
17 year-olds more 
likely to repeat.  

Mixed results from 
previous studies, either 
no association (Reith et 
al, 2003) or older ages 
more likely to repeat 
(Stewart et al, 2001) 

Exploratory  

Community size Exploratory  Exploratory   
Neighbourhood 
income quintile 

No association Johnston et al, 2006 Exploratory  

Method of self-
harm 

Individuals with 
index presentations 
involving self-
cutting more likely 
to repeat 

Bergen et al, 2010; 
Lilley et al, 2008; Kapur 
et al, 2006; Hulten et al, 
2001 

Individuals with 
index presentations 
involving self-
cutting repeat more 
often 

Lilley et al, 2008 

Canadian Triage 
and Acuity Scale  

Exploratory  Exploratory  

Alcohol 
involvement 

Individuals with 
index presentations 
involving alcohol 
less likely to repeat 

Stewart et al, 2001 Exploratory  

Inpatient 
psychiatry 

Exploratory Previous analysis 
(Bethell et al, 2010) 
found no association 
between admission and 
repetition, but admission 
was not stratified 
according to receipt of 
inpatient psychiatric 
services.  

Exploratory Previous analysis 
(Bethell et al, 2010) 
found those admitted 
repeated less often, but 
admission was not 
stratified according to 
receipt of inpatient 
psychiatric services. 

Mental health 
service history 

Individuals with 
history of mental 
health contact more 
likely to repeat 

Bergen et al, 2010; Haw 
et al, 2007; Kapur et al, 
2006; Stewart et al, 2001 

Exploratory Some evidence that 
individuals with history 
of mental health repeat 
more often (Haw et al, 
2007). 

Coding of intent Since not all those 
coded undetermined 
will represent self-
harm, individuals 
with index 
presentations coded 
as self-inflicted 
more likely to repeat 

Bethell & Rhodes, 2009 No association 
between coding of 
intent and number 
of repeat 
presentations.  

No previous study, this 
portion of model is 
restricted to “repeaters” 
so those coded as 
“undetermined” at index 
presentation likely 
represented self-harm 
and therefore will follow 
similar profile as those 
coded as “self-harm” at 
index presentation.  

Note: presentation by girls, that involve self-cutting, triaged as high acuity and admitted to hospital are more likely to 
be coded self-harm (vs. undetermined) and so the effects of these variables may differ between self-harm definitions. 
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b) Supporting evidence 

Author, year Country  Sample n Age 
range 

Outcome Analysis 

Bergen et al, 
201087 

England 6 emergency 
departments in 3 
cities, self-harm 

13,966 All ages Repeat self-harm 
presentations 
within 2 years 

Multiple event 
survival 
analysis 

Bethell et al, 
2010144 

Canada All emergency 
departments in 
Province of 
Ontario 

10,937 12-17 
years 

Repeat self-harm 
presentations 
within 1 year 

Hurdle model 

Lilley et al, 
2008143 

England 6 emergency 
departments in 3 
cities, self-harm 

7,344 All ages Repeat self-harm 
presentations 

Multiple event 
survival 
analysis 

Haw et al, 
2007141 

England 1 emergency 
department, self-
harm 

4,167 >15 years Repeat self-harm 
presentations 
within 6 years, 
categorized as no 
repetition, less 
frequent repetition 
(1-3 events), or 
frequent repetition 
(4 or more events) 

Multinomial 
logistic 
regression 

Kapur et al, 
2006130 

England 4 emergency 
department 
(Manchester and 
Salford Self-
Harm (MASSH) 
monitoring 
system) 

9,213 >14 years Repeat self-harm 
presentation within 
1 year 

Survival 
analysis 

Johnston et 
al, 2006269 

England 3 emergency 
departments, self-
harm 
(Manchester Self-
Harm (MASH) 
monitoring 
system) 

4,743 >15 years Repeat self-harm 
presentation within 
6 months 

Correlation 
(proportion 
repeating with 
ecological 
variables, by 
region) 

Reith et al, 
2003142 

Australia Regional 
poisoning referral 
service (from 
hospitals), self-
poisoning 

450 10-19 
years 

Repeat self-
poisoning 
presentations 

Multiple event 
survival 
analysis 

Hulten et al, 
20016 

9 
European 
centres 

Hospital 
emergency 
department 
within each of 9 
regions, self-
harm 

1,294 15-19 
years 

Repeat self-harm 
presentation 
(yes/no) 

Survival 
analysis 

Stewart et al, 
2001135 

Canada 1 pediatric 
emergency 
department, 
suicidality 
(ideation and 

548 5-19 
years 

Return to 
emergency 
department within 
6 months with 
documented 

Logistic 
regression 
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attempts) 
inception cohort 

suicide attempt 
(yes/no) 

Vajda & 
Steinbeck, 
2000129 

Australia 1 hospital 
emergency 
department, self-
harm 

112 13-20 
years 

Repeat self-harm 
presentation within 
12 months (yes/no) 

Logistic 
regression 

Hjelmeland, 
1996285 

Norway All county 
healthcare 
facilities, self-
harm 

1,220 >14 years Repeat self-harm 
presentation within 
12 months (yes/no) 

Logistic 
regression 
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Table 4: Objective 4 hypotheses and supporting evidence 
a) Outcome: repeat emergency department presentation(s) for self-harm 

Repetition (yes/no) Number of repeat events Variable Hypothesis  Evidence Hypothesis  Evidence 
30-day mental 
health follow-up 
(unadjusted) 

No association or 
individuals who 
have mental 
health follow-up 
within 30 days of 
their index 
episode more 
likely to repeat. 

Kapur et al, 2004 
found that, in 
bivariate analysis, 
there was no 
association between 
referral for 
specialist follow-up 
and repetition. 
However, it is likely 
that more difficult 
cases of self-harm 
(including those 
more prone to 
repeat) are more 
likely to be referred 
to specialist 
clinicians.64 

Exploratory, but 
hypothesize that 
before adjusting 
for other 
variables, 
individuals who 
have mental 
health follow-up 
within 30 days of 
their index 
episode may 
repeat more 
often.  

 

30-day mental 
health follow-up 
(unadjusted) 

Individuals who 
have mental 
health follow-up 
within 30 days of 
their index 
episode less likely 
to repeat. 

Kapur et al, 2004 
found that, after 
adjusting for 
demographic and 
clinical differences, 
referral for 
specialist follow-up 
was associated with 
half the risk of 
repetition (hazard 
ratio (95% 
confidence 
interval): 0.49 (0.25 
to 0.84)) 

Exploratory, but 
hypothesize that 
after adjusting for 
other variables, 
individuals who 
have mental 
health follow-up 
within 30 days of 
their index 
episode may 
repeat less often. 

 

b) Supporting evidence  
Author, year Country  Sample n Age range Outcome Analysis 
Kapur et al, 
2004106 

UK 4 hospital emergency 
departments, self-
poisoning 

658 >16 years Repeat self-
poisoning 
presentation 
within 6 
months 
(yes/no) 

Survival 
analysis 
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Appendix B: Repeat Self-Harm: Application of Hurdle Models (from British Journal of 
Psychiatry) 
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Appendix C: Identifying Deliberate Self-Harm in Emergency Department Data (from Health 
Reports) 
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Appendix D: Description of Index Events for Inception Cohort Members who Died Within 1-Year 
of Index Event (Self-harm Definition 2 [SH2]) 

SH2* (n=15) Variable 
n % 

Sex   
Girls 7 46.7%
Boys 8 53.3%

Age (years)   
12-15 7 46.7%
16-17 8 53.3%

Community size   
100,000+ 9 60.0%
<99,999 6 40.0%

Neighbourhood income quintile   
1 (lowest) - 3 nr
4 - 5 (highest) <6

Method of self-harm   
Poisoning only 7 46.7%
Self-cutting or other only 8 53.3%

Canadian Triage and Acuity Scale    
Resuscitation or Emergent nr
Urgent, semi-urgent or non-urgent <6

Disposition   
Admitted 7 46.7%
Discharged, transferred or left before visit completed 8 53.3%

 
nr: not reportable because of small cell sizes (n<6) and data confidentiality protection.  
Self-harm definition 2 (SH2): records that lists any International Classification of Diseases, version 10 (ICD-10) code for 
intentional self-harm (ICD-10: X60-84), poisoning, undetermined intent (ICD-10: Y10-19) or contact with sharp object, 
undetermined intent (ICD-10: Y28). 
* data not shown for self-harm definition 1 (SH1) because of small cell sizes (n<6) and data confidentiality protection. 
However, similar patterns observed.  
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Appendix E: List of Ontario Health Insurance Plan (OHIP) Mental Health Diagnosis Codes  
Category: Mental disorders  
 Sub-category: Psychoses  
 290 Senile dementia, presenile dementia      
 291 Alcoholic psychosis, delirium tremens, Korsakov's psychosis 
 292 Drug psychosis       
 295 Schizophrenia       
 296 Manic depressive psychosis, involutional melancholia    
 297 Paranoid states       
 298 Other psychoses       
 299 Childhood psychoses (e.g., autism)      
 Sub-category: Neuroses and Personality Disorders  
 300 Anxiety neurosis, hysteria, neurasthenia, obsessive compulsive neurosis, 

reactive depression 
 301 Personality disorders (e.g., paranoid personality, schizoid personality, 

obsessive compulsive personality) 
 302 Sexual deviations       
 303 Alcoholism        
 304 Drug dependence, drug addiction      
 305 Tobacco abuse       
 306 Psychosomatic disturbances      
 307 Habit spasms, tics, stuttering, tension headaches, anorexia nervosa, sleep 

disorders, enuresis 
 309 Adjustment reaction       
 311 Depressive or other non-psychotic disorders, not elsewhere 

classified 
  

 313 Behaviour disorders of childhood and adolescence     
 314 Hyperkinetic syndrome of childhood      
 315 Specified delays in development (e.g., dyslexia, dyslalia, 

motor retardation) 
  

 319 Mental retardation       
Category: Supplemental classification  
 Sub-category: Social, Marital and Family Problems  
 897 Economic problems       
 898 Marital difficulties       
 899 Parent-child problems (e.g., child-abuse, battered child, child 

neglect) 
  

 900 Problems with aged parents or in-laws      
 901 Family disruption, divorce       
 902 Educational problems       
 903 Illegitimacy        
 904 Social maladjustment       
 905 Occupational problems, unemployment, difficulty at work    
 906 Legal problems, litigation, imprisonment      
 909 Other problems of social adjustment      
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