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ABSTRACT 

Attempted suicide and non-suicidal self-injury (NSSI) are predominant health 

risks for adolescents. Suicide is the third leading cause of death among adolescents in the 

United States, and NSSI is becoming increasingly more prevalent in the adolescent 

population. The rise in NSSI is concerning as it has been associated with suicidal ideation 

and future suicide attempts. Self-harm research focuses on distinguishing adolescents 

who self-injure from those who attempt suicide. Differences between the two self-harm 

groups may implicate characteristics for targeted interventions to limit NSSI from 

evolving into future attempted suicide. The current study used data from an adolescent 

self-harm surveillance system in Oregon to examine differences between the two self-

harm groups. Data was abstracted from 2008-2010 and included a sample of 872 

adolescents with a mean age of 15.4 years (SD=1.2). The sample was predominantly 

female (71%) and non-Hispanic White (84%). Differences in demographic 

characteristics, household situation, mental health conditions, events precipitating self-

harm, help-seeking behavior, and referral for follow-up care were assessed.  

In multivariate analysis, the self-harm groups significantly differed by 

race/ethnicity, presence of a mood disorder, problems at school, and a prior suicide 

attempt; compared to adolescents who engaged in NSSI, those who attempted suicide 

were more likely to be a race/ethnicity other than non-Hispanic White, to have a mood 

disorder, to indicate problems at school as an event precipitating self-harm, and to have a 

previous suicide attempt. These risk factor differences highlight opportunities for health 

care providers and public health professionals to target interventions. Schools in 

particular are an important area for the public health community to recognize and 
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incorporate into self-harm interventions. Educating school employees, students and their 

parents about self-harm prevention creates a safe and supportive environment for students 

to develop emotional regulation. Although there were significant differences between the 

two self-harm groups, there were more similarities. This highlights the importance of 

clinicians treating adolescents with NSSI with the same amount of care and concern as 

those who attempt suicide. Clinicians were more likely to refer adolescents who 

attempted suicide to follow-up care compared to those who engaged in NSSI, 

highlighting an opportunity to educate clinicians on the similarities between the groups as 

well as the potential for the evolution of NSSI to attempted suicide.  
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INTRODUCTION 

Deliberate self-harm is a predominant health risk for adolescents. Suicide is self-

harm with the intent to die and is the third leading cause of death among adolescents in 

the United States.1 In 2007, there were 4,140 completed suicides in the 15-24 year-old 

age group.2 Alarmingly, for every one person who completes a suicide, it is estimated 

that another 11 people make attempts.3 Non-suicidal self-injury (NSSI) is another 

deliberate self-harm behavior. Unlike attempted suicide, where self-harm is initiated with 

the desire to end one’s life, NSSI is the direct destruction of the body for purposes not 

socially sanctioned and without conscious intent to die.4-6 Adolescents engage in NSSI 

using a variety of methods including cutting, skin carving, burning, severe 

abrading/scratching, punching/hitting, and minor overdosing.7,8  

While suicide has been the primary focus of self-harm research, studies on NSSI 

have been increasing in the last decade in response to the rising prevalence of the self-

injurious behavior.9 Initially, NSSI was viewed only as an associated symptom of 

borderline personality disorder, and early research focused on adolescents with 

developmental disabilities or psychoses.10-13 Only recently have investigators turned their 

attention to the prevalence of NSSI in non-clinical populations. Studies examining NSSI 

in community samples of adolescents have reported a prevalence between 15% and 25% 

for high school-aged adolescents, and 7.5% in younger adolescents.14-16 Prevalence of 

NSSI is higher in clinical samples, with prevalence estimates between 30% and 40%.17,18 

For comparison, the prevalence of NSSI in the general population of adults is reported to 

be between 1% and 4%, highlighting a greatly increased susceptibility to NSSI during 

adolescence.19,20 
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The increasing presence of NSSI among adolescents is concerning because 

superficial self-injury can lead to more serious medical complications with up to 55% of 

people who self-injure reporting severe tissue damage,17 and NSSI has been identified as 

a risk factor for both current suicidal ideation21 and future suicide attempts.22,23 Given the 

potential for co-occurrence of NSSI and attempted suicide, recent self-harm research has 

focus on establishing a relationship between the two self-harm behaviors. Three 

conceptualizations of NSSI and attempted suicide inform this research. The first theory 

views NSSI and suicide attempts as two constructs along a spectrum of suicidal 

behaviors. Suicidal ideation is the first and least severe point along the spectrum and 

completed suicide is the most severe and final point. This paradigm stems from research 

that has identified shared risk factors between these two self-harm types, including 

childhood depression, alcohol and substance abuse, sexual abuse, interpersonal and 

family conflicts, isolation and loneliness, impulsivity, a psychiatric diagnosis, and 

dysregulation of the serotonin and noradrenergic systems.23,24 

 Despite sharing these important correlates, the other dominant conceptualization 

asserts that adolescents engaging in NSSI are a population of self-harmers clinically 

distinct from adolescents who attempt suicide. This theory is supported by studies that 

suggest adolescents who engage in NSSI significantly differ from those who attempt 

suicide with respect to severity and symptomology of depression, reported suicidal 

ideation, attitudes toward life, motivation for self-harm, lethality of self-harm, 

hopelessness, intent to die, and attraction to life.10,14 Importantly, NSSI has been 

described as an “anti-suicide” that produces feelings of being alive.25,26 Most individuals 

who engage in NSSI make the cognitive distinction between their self-injurious behavior 
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and suicide,27 and most do not perceive death as a likely consequence of their self-

injuring actions.28 Muehlenkamp provides a breakdown of features that distinguish NSSI 

from attempted suicide with regard to intent, lethality, chronicity, methods, cognitions, 

and aftermath (Table 1).10  

Table 1. Differentiation between suicide and non-suicidal self-injury 
Feature Suicide Attempt Non-Suicidal Self-Injury 
Intent To cease existence, eliminate life To avoid or remove distress, to feel better 
Lethality High, requires medical attention Low, rarely requires medical attention 
Chronicity Infrequent Repetitive in nature, chronic 
Methods Often one chosen method Tendency to use multiple methods 
Cognitions Death, dying, suicidal ideations Thoughts of relief, no thoughts of death 
Aftermath No relief of distress Sense of relief, calm, satisfaction 

 

Whitlock and Knox present an alternative concept that serves to bridge the two 

theories. They hypothesize that although acts of NSSI are rarely undertaken with suicidal 

intent, NSSI nevertheless signals an attempt to cope with psychological distress that may 

co-occur or lead to suicidal behavior in individuals experiencing more duress than they 

can effectively mitigate.29 The implication of this hypothesis is that NSSI will be more 

likely to co-exist with or evolve into attempted suicide if the self-injury begins to fail as 

an effective coping mechanism. Affect regulation has been identified as the most 

common motivation for self-injury among adolescents who engage in NSSI, 30,31 so this 

theory has face validity. Although not every adolescent who engages in NSSI will go on 

to attempt suicide, identifying risk factor differences may provide insight into which 

conditions or situations create excess stress that leads an adolescent from NSSI to a 

suicide attempt.  

Nock has proposed an integrated theoretical model of the development and 

maintenance of NSSI that can serve as the basis for discussion on self-harm intervention 

approaches (Figure 1).32 The model purports that distal risk factors for self-harm, like 
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early childhood abuse or maltreatment, create a disposition to have problems regulating 

one’s affective experience or social situation. These intermediate risk factors include 

conditions like major depressive disorder and contribute to poor distress tolerance. 

Consequently, when an adolescent is faced with a stressful event (proximal risk factor), 

NSSI is initiated to regulate the internal environment and/or external environment.  

There are also several vulnerability factors proposed by Nock that explain the use 

of NSSI over other self-regulating behaviors. One of these NSSI-specific factors is most 

applicable to self-injury in adolescents and asserts that NSSI is chosen over other 

methods of self-regulation because youth have less developed coping mechanisms and 

social skills than adults to mitigate stressful situations and effectively communicate 

problems among members of their social network. Adolescents also lack access to other 

means of maladaptive self-regulation (e.g., alcohol and drugs), whereas self-injury is 

easily accessible and can be performed quickly, quietly, and privately. Nock’s integrated 

model can be further expanded upon by recognizing the co-occurrence of self-injury and 

attempted suicide when the stress response or vulnerability factors become too many or 

too severe to be adequately regulated with NSSI. Distal, intermediate, and proximal risk 

and vulnerability factors are points in the cycle of self-injury at which interventions can 

be applied by health care providers and public health practitioners to limit self-injury as 

well as co-occurrence of the self-harm behaviors.  
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Figure 1. Integrated theoretical model of the development and maintenance of self-injury

 

Previous studies indicate that adolescents who attempt suicide have a higher 

likelihood of being diagnosed with depression or PTSD compared to those engaging in 

NSSI and report more depressive symptoms, impulsiveness, anger, and irritability, and 

fewer reasons for living. However, these studies assessed adolescents with NSSI only or 
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the self-harm behaviors. Recent studies highlight the importance of controlling for co-
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Studies investigating co-occurrence of the self-harm behaviors in community 

samples of adolescents have yielded similar results. One study focusing on potential 

differences in depressive symptoms, suicidal ideation, and reasons for living found that 

adolescents reporting both NSSI and suicide attempts had more depression and suicidal 

ideation, and less reasons for living compared to those who engaged in NSSI only.6 

Another study assessed depressive symptoms, suicidal ideation, social support, self-

esteem, body satisfaction, and disordered eating and found that adolescents who engaged 

in NSSI only reported significantly fewer depressive symptoms, lower suicidal ideation, 

higher self-esteem, and more parental support than those who had also attempted suicide. 

The two self-harm groups did not differ by peer support, body satisfaction, disordered 

eating, and hopelessness.22 These studies demonstrate that co-occurrence of NSSI and 

attempted suicide is important to consider and control for when assessing risk factor 

differences between these two self-harm behaviors.  However, these studies used 

convenience samples drawn from other projects that were not specifically focused on 

NSSI and were underpowered to detect some differences between self-harm groups due 

to small sample sizes.   

Although several studies have provided preliminary insight into the relationship 

between adolescent NSSI and attempted suicide and co-occurrence of these self-harm 

behaviors, continued investigation is required to validate results from these studies, as 

well as further clarify the relationship through the inclusion of additional risk factor 

information. This study used data from the Oregon Public Health Division’s Adolescent 

Suicide Attempt Data System (ASADS), a population-based surveillance system that 

collects demographic and risk factor information for all persons <18-years-old who 
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present to a hospital in Oregon with signs of self-harm.34 This is the first study to use 

surveillance system data to assess risk differences between adolescents who attempt 

suicide and those who engage in NSSI. ASADS offers a unique opportunity to use an 

active surveillance system for research of youth self-harm as many state and local health 

departments lack the resources and infrastructure to conduct self-harm surveillance.35 As 

of 2006, five states did not have systems to collect hospital discharge data, and twenty-

five states lacked hospital emergency department data systems, which are the main data 

collection methods used to monitor self-harm. In addition, ASADS is the only state 

surveillance system that distinguishes between suicidal and non-suicidal self-harm.  

ASADS provides a larger sample size to allow for a finer assessment of risk factor 

group differences. ASADS also captures more distal, intermediate, and proximal risk 

factors for self-harm than other studies have investigated. Consequently, this study 

evaluated more independent risk factor differences and controlled for more potential 

confounders in multivariate analysis than previous studies. Proximal risk factor 

differences, in particular, have been an acknowledged gap in the literature.36 Information 

on prior suicide attempts is also collected, so co-occurrence of the self-harm behaviors 

was controlled for in multivariate analysis. Furthermore, it is important to assess whether 

adolescents who have severe enough self-harm to warrant an emergency room visit will 

have similar risk factor differences as community samples of self-harming adolescents. 

ASADS also provides information on adolescents who are currently engaging in 

self-harm. Previous studies have evaluated either lifetime rates of NSSI and attempted 

suicide or history of self-harm behaviors in the previous year,5,37,38 but less information is 

represented in the literature on adolescents who are current self-harmers.39 There are 
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several studies that have addressed NSSI in hospital settings where self-harm is 

recent,40,41-43 however, only one of these studies explicitly investigated the correlates and 

co-occurrence of NSSI and suicide attempts.40 

The study’s results may have important clinical and public health implications. 

Knowledge of self-harm group differences should enhance health care providers’ ability 

to accurately evaluate risk for NSSI and/or suicidal intent and implement tailored 

management strategies to limit future self-harm. Risk differences between the two self-

harm groups could also implicate characteristics that put some currently self-injuring 

adolescents at risk for future suicide attempts. Early management of risk factors is 

important in preventing or mitigating NSSI, since most persons with NSSI do not receive 

psychiatric interventions.44  

Clinicians and public health professionals will gain particularly useful insight 

from the novel analysis of events precipitating self-harm. Self-harm group differences in 

precipitating events will highlight proximal risk factors that may make adolescents who 

engage in NSSI particularly vulnerable to future suicide attempts. Knowledge of 

proximal risk factors common to both self-harm groups will assist clinicians in 

developing proactive strategies to minimize the risk of self-harm when these events 

occur. For public health practitioners, common proximal risk factors represent potential 

areas for population-level interventions.  

The goals of this study were to describe the general characteristics of a cohort of 

adolescent self-harmers presenting at Oregon hospitals, as well as to evaluate differences 

between adolescents who engaged in NSSI and those who attempted suicide accounting 

for prior suicide attempts. The study also endeavored to assess the utility of a state-run 
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surveillance system in addressing the most current research questions pertaining to youth 

self-harm. Comparing results from this study with other studies on adolescent self-harm 

will provide insight into the utility of using data from an active surveillance system for 

this type of research. 

 

METHODS 

Design 

The data for this study were obtained from an active surveillance system for 

adolescent deliberate self-harm called the Adolescent Suicide Attempt Data System 

(ASADS). The data system is managed by the Oregon Public Health Division and 

contains both demographic and risk factor information on cases of adolescent self-harm 

presenting to Oregon hospitals; this includes emergency department admissions and 

transfers to inpatient units and other facilities. Those providing health care in Oregon 

hospitals must report cases of self-harm by patients <18 years of age to the Oregon Public 

Health Division using a standardized reporting form (Appendix A).  

Participants 

Data were abstracted from 2008 through 2010 from the total ASADS database. 

Information on intent to die was not captured in ASADS prior to 2008, so separating 

NSSI from attempted suicide was possible only for cases after 2007. Initially, cases of 

self-harm were included in the analysis that were between the ages of 9 and 17 and had a 

valid response to the question concerning intent to die. However, previous research 

encourages the separate analysis of pre-adolescents (<12-years-old) and adolescents (13-

17 years-old) based on developmental, psychological, and biological differences. These 
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age-specific differences may confer distinct risk/protective factors to the two groups that 

make combined analysis inappropriate.39 Analysis of ASADS data confirmed that pre-

adolescents engaging in self-harm were significantly different from their adolescent 

counterparts with respect to important risk factors such as sex, mental health conditions, 

and drug use. As such, pre-adolescents were eliminated from this analysis. (Appendix B 

contains a detailed description of differences between pre-adolescents and adolescents.) 

There were 1,435 cases of self-harm among adolescents aged 13-17. Adolescents 

who were captured in ASADS were included in the study if they had a response to the 

question discerning their intent to die. Unfortunately, 563 self-harm cases were missing 

intent-to-die information and were subsequently excluded from the analysis; 872 (61%) 

cases of adolescent self-harm were analyzed, including 512 attempted suicides and 360 

non-suicidal self-injuries.  

Those without intent-to-die information were not significantly different from 

those with intent-to-die information on all variables except legal problems as an event 

precipitating self-harm. Adolescents indicating a problem with the law were more likely 

to have intent information; however, one would expect any potential bias arising from 

this difference would be non-differential among adolescents with NSSI and attempted 

suicide. (Appendix C contains a detailed description of differences between adolescents 

with and without intent-to-die information.) 

Measures 

All measures provided in the ASADS database were captured on a standardized 

reporting form completed by social workers or behavioral health specialists at the 

hospitals; in hospitals without these positions, the primary physician or nurse fills out the 
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form. If none of these positions are available, another staff member working with the 

patient is required to complete the form. The type of provider that completes each form is 

not recorded.   

Suicide Attempts vs. Non-Suicidal Self-Injury 

 Suicide attempts can be difficult to distinguish from other self-harm behaviors 

where there is no intent to die. As such, adolescents captured by ASADS are asked 

whether or not they had any intent to die while engaging in the act of self-harm and if 

they understood the lethality of their behavior. A case of adolescent self-harm was 

considered attempted suicide if intent to die was indicated. Conversely, the act of self-

harm was deemed NSSI if intent to die was not indicated. Figure 2 illustrates the 

questions on the ASADS reporting form that were used to determine the outcome 

variable. 

Figure 2. Creation of outcome variable from ASADS reporting form questions 

 

Demographics 

 ASADS captures demographic information on sex, age, and race/ethnicity. 
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 Circumstances of Self-Harm and Treatment 

Hospitals reported place of self-harm, household situation, method of self-harm, 

and whether or not the adolescent told someone of the plan to self-harm. The 

standardized reporting form also included information on whether the adolescent was 

treated as an inpatient, outpatient, or was transferred to another facility, as well as 

whether or not the adolescent received a referral for follow-up care.  

Precipitating Events 

 Precipitating events collected on the standardized reporting form included the 

following: family discord, school problems, peer pressure or conflict, an argument or 

breakup with boyfriend or girlfriend, a completed or attempted suicide by a friend or 

family member, pregnancy, a death of a friend or family member (not by suicide), a move 

or a new school, physical abuse, sexual abuse, drug abuse, and legal problems.  

Mental Health Conditions and Prior Suicide Attempts 

 History of mental health issues was indicated on the standardized reporting form 

and contained categories for Major Depressive Disorder, Dysthymia, Bipolar Disorder, 

Attention-Deficit Hyperactivity Disorder or Attention-Deficit Disorder, Adjustment 

Disorder, Conduct Disorder, Post-Traumatic Stress Disorder, Eating Disorders, and an 

“other” category for the hospital to report mental health conditions not captured by these 

pre-defined categories. Providers were able to indicate more than one mental health 

condition on the reporting form. Hospitals also reported number of previous suicide 

attempts, and whether or not there was a gun in the adolescent’s home.   
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Methods of Self-Harm 

 Method of self-harm was indicated on the standardized reporting form and 

included categories for poisoning by solid or liquid substance including drug or alcohol 

overdoses and other potentially toxic substances, cutting or piercing, hanging or 

suffocation, firearms and explosives, and other means of self-harm such as motor vehicle 

crash or drowning. 

Procedures 

History of mental health issues was re-categorized according to DSM-IV 

diagnostic categories using both the pre-defined conditions, as well as the mental health 

issues reported in the “other” category by the hospital. The DSM-IV categories included 

mood disorders, anxiety disorders, psychotic disorders, pervasive developmental 

disorders, attention-deficit/disruptive behavior disorders, and personality disorders. 

Mental health issues not captured by these categories were combined into an “other” 

group. (Appendix D contains a more detailed description of the creation of mental health 

categories.)  

Another category for method of self-harm was created for those adolescents who 

jumped from a structure, out of a moving vehicle, or into traffic. These methods of self-

harm were recorded by hospitals in the “other” category for self-harm methods on the 

reporting form.  

Several independent variables were dichotomized to limit small cell sizes during 

analysis. Race was categorized as non-Hispanic White vs. all other races/ethnicities; 

household situation was categorized as living with both biological parents vs. all other 

living situations; location of self-harm was categorized as self-harm in their own home 
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vs. all other locations; and number of previous suicide attempts was dichotomized as 

none vs. one or more suicide attempts.  

Data Analysis  

Frequencies of all variables were calculated for the cohort of adolescents with 

known intent to die (n = 872). Bivariate associations between all variables and the 

outcome of interest (suicide attempt vs. NSSI) were determined with chi-square tests for 

categorical variables and t-tests for continuous variables. Fisher’s exact test was used for 

contingency tables with expected cell counts less than five and the Mann-Whitney test 

was used for continuous variables with a skewed distribution. Sex, age, race/ethnicity, 

household situation, all precipitating events, prior suicide attempts, and history of mental 

health issues were included in the variable selection process for the multivariate logistic 

regression model. Predictor variables that achieved a 0.25 level of significance were 

retained for multivariate modeling. 

Collinearity of the predictor variables was assessed using the variance inflation 

factor with a conservative cutoff of 2.5, rather than the standard cutoff of 10 to account 

for applying linear regression to a dichotomous outcome. Predictor variables that 

achieved a 0.05 level of significance in the multivariate model were retained. Interaction 

terms were constructed and individually added to the preliminary main effects model. 

Interaction terms were added to the preliminary main effects model if they reached a 

statistical significance of 0.10 and retained in the final model if they achieved a 0.05 level 

of significance. 

The fit of the multivariate logistic regression model was assessed using the 

Hosmer-Lemeshow Goodness-of-Fit test, because it contained a continuous variable. In 
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addition, the model’s discriminative ability was assessed using area under the receiver 

operating characteristic (ROC) curve.  

Two multivariate logistic regression models were built. Despite strong statistical 

significance in bivariate analysis (p < 0.001), the first model was built without including 

information on prior suicide attempts, because 58% of cases were missing this 

information. Due to the previously discussed importance of controlling for this variable, 

the modeling process was repeated with the inclusion of prior suicide attempts. 

Adolescents with information on prior suicide attempts were not significantly different 

from those without prior suicide attempt information on all variables included in the 

multivariate analysis except for problems at school as a precipitating event. Those with 

information on prior suicide attempts indicated school problems more often than those 

without prior attempt information (p < 0.0002). This could lead to an overestimate of the 

effect size between school problems and suicide attempts in the second model. 

Adolescents with and without information on prior suicide attempts did not differ by type 

of self-harm (attempted suicide or NSSI) (p = 0.52), indicating that neither of the 

outcome groups was disproportionately affected in terms of sample size by the exclusion 

of cases without prior attempt information. (Appendix E contains a detailed description 

of differences between adolescents with and without information on prior suicide 

attempts).  

In addition, bivariate analysis between the outcome and predictors was repeated 

for the subset of adolescents who had information on prior suicide attempts to compare 

with bivariate results from the entire cohort. The majority of variables implicated as 

significant predictors in bivariate analysis for the entire cohort were also implicated in the 
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subset analysis. The only variable not significant in the subset analysis was gender. This 

could cause gender to unwarrantedly lose significance in the second multivariate 

regression model with the inclusion of prior suicide attempts. (Appendix G contains a 

detailed description of the bivariate analysis for the subset of adolescents with 

information on prior suicide attempt.) 

 Whether or not there was a gun in the adolescent’s home was eliminated from 

analysis because 78% of cases were missing a response to this question. 

Data abstracted from ASADS was de-identified and analyzed in aggregate.  

The Institutional Review Board of Oregon Health & Science University approved 

this study. 

 

RESULTS 

The sample comprised primarily females (71%) and had a mean age of 15.45 

years (SD=1.22). Eighty-four percent of the sample was non-Hispanic White, 3.7% were 

non-Hispanic Black, 8.4% were Hispanic, and 4% were of another race/ethnicity.  

Self-Harm Group Differences 
 
Demographics 

Demographic group differences are presented in Table 2. In bivariate analysis, 

adolescents who attempted suicide and engaged in NSSI differed significantly by age and 

sex. On average, adolescent suicide attempters were slightly older than those who 

engaged in NSSI (p < 0.05), and although there were more females than males in both the 

suicide attempt (67%) and NSSI (76%) group, adolescents engaging in NSSI were more 
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likely to be female than those who attempted suicide (p < 0.01). The two types of self-

harmers did not significantly differ by race/ethnicity. 

Table 2. Group differences on demographic characteristics (n = 872) 

Characteristic 
Suicide Attempt 

(n = 512) 

Non-Suicidal  
Self-Injury  
(n = 360) p 

Age, mean (SD) 15.5 (1.2) 15.3 (1.2) 0.03 
Sex (n = 810)    
 Female 320 (67.4%) 254 (75.8%)  
 Male 155 (32.6%) 81 (24.2%) 0.009 
Race/ethnicity (n = 793)     
 Non-Hispanic White 380 (82.1%) 285 (86.4%)  
 Other race/ethnicity 83 (17.9%) 45 (13.6%) 0.10 
 

Circumstances of Self-Harm and Treatment 

Adolescents who attempted suicide did not significantly differ from those who 

engaged in NSSI with respect to household situation or location of self-harm. Both 

groups of self-harmers lived primarily with someone other than two biological parents 

(Table 3), and the majority of both suicide attempts and NSSI occurred in the 

adolescent’s own home vs. all other places. The frequency of disclosing self-harm intent 

also did not significantly differ by self-harm type; 51% of adolescents who attempted 

suicide and 49% of adolescents who engaged in NSSI told someone of their self-injury 

intent.  

 Adolescents who attempted suicide were significantly more likely to be admitted 

to hospitals as inpatients, whereas adolescents who engaged in NSSI were significantly 

more likely to be treated on an outpatient basis (p < 0.0001). Adolescents who attempted 

suicide were more likely than those who engaged in NSSI to receive a referral for follow-

up care (p < 0.001).  
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Table 3. Group differences on circumstances of self-harm and treatment characteristics 
(n = 872) 

Characteristic 
Suicide Attempt 

(n = 512) 

Non-Suicidal 
Self-Injury 
(n = 360) p 

Household Situation (n = 797)     
 Two biological parents 139 (29.5%) 79 (24.2%)  
 Other than two biological  parents 332 (70.5%) 247 (75.8%) 0.10 
Location of Self-Harm (n = 789)    
 Own home 381 (81.2%) 251 (78.4%)  
 All other places 88 (18.8%) 69 (21.6%) 0.33 
Told Someone of Self-Harm (n = 592)    
 Yes 185 (51.2%) 113 (48.9%)  
 No 176 (48.7%) 118 (51.1%) 0.58 
Hospital Admission Status (n = 837)    
 Inpatient 235 (47.7%) 68 (19.8%)  
 Outpatient 171 (34.7%) 257 (74.7%)  
 Transferred 87 (17.6%) 19 (5.5%) <0.0001 
Referred for Intervention (n = 837)    
 Yes 450 (92.4%) 296 (84.6%)  
 No 37 (7.6%) 54 (15.4%) 0.0003 
 

Precipitating Events 

Adolescents who attempted suicide did not differ from those who engaged in 

NSSI with respect to almost all precipitating factors, including: family discord, an 

argument or breakup with a boyfriend or girlfriend, an argument with a peer, completed 

or attempted suicide by a friend or relative, a pregnancy, the death of a friend of relative, 

a move or a new school, physical abuse, sexual abuse or rape, alcohol and/or drug abuse, 

or prior arrests and/or convictions of a crime (Table 4).  

The two self-harm groups differed significantly with respect to problems at 

school. Those who attempted suicide were significantly more likely than those who 

engaged in NSSI to indicate school problems as an event precipitating self-harm (p < 

0.05). Group differences on physical abuse and sexual abuse trended toward, but did not 

achieve, statistical significance. Those who attempted suicide indicated physical abuse (p 
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= 0.07) and sexual abuse (p = 0.08) as precipitating events more than those who engaged 

in NSSI. 

Table 4. Group differences on events precipitating self-harm (n = 872) 

Precipitating Event 
Suicide Attempt  

(n = 512) 

Non-Suicidal 
Self-Injury 
(n = 360) p 

Family discord  237 (46.3%) 168 (46.7%) 0.91 
Argument or breakup with boyfriend or 
girlfriend  

120 (23.4%) 91 (25.3%) 0.53 

Peer argument  46 (9.0%) 27 (7.5%) 0.44 
School problems  119 (23.2%) 61 (16.9%) 0.02 
Suicide or attempt by friend/relative  12 (2.3%) 4 (1.1%) 0.21 

Pregnancy 0 (0%) 4 (1.1%) 0.03 
Death of friend/relative  27 (5.3%) 14 (3.9%) 0.34 
Move or new school  16 (3.1%) 9 (2.5%) 0.59 
Physical abuse  19 (3.7%) 6 (1.7%) 0.07 
Sexual abuse or rape  46 (9.0%) 21 (5.8%) 0.08 
Drug abuse  64 (12.5%) 57 (15.8%) 0.16 
Problems with the law  25 (4.9%) 17 (4.7%) 0.91 
 

Mental Health Conditions and Prior Suicide Attempts 

Adolescents who attempted suicide were significantly more likely to have a 

history of mood disorders compared to those who engaged in NSSI (p < 0.01). The two 

self-injury groups did not significantly differ by any of the other mental health issues, 

including anxiety disorders, pervasive developmental disorders, disruptive disorders, 

personality disorders, or other mental health issues (Table 5). More than 10% of 

adolescents engaging in NSSI and attempting suicide indicated anxiety disorders and 

nearly 15% reported disruptive disorders. 

 Adolescents who attempted suicide were more likely than those who engaged in 

NSSI to have at least one prior suicide attempt (p < 0.001). However, 30% of adolescents 

engaging in NSSI had a previous suicide attempt. Although 58% of cases were missing 

information on prior suicide attempts, there was no significant difference between 
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adolescents with and without prior attempt information on the outcome variable of self-

harm type. 

Table 5. Group differences on mental health conditions (n = 872) 

Characteristic 
Suicide Attempt  

(n = 512) 

Non-Suicidal  
Self-Injury  
(n = 360) p 

Mood disorder 330 (64.4%) 194 (53.9%) 0.002 
Anxiety disorder  66 (12.9%) 40 (11.1%) 0.43 
Psychotic Disorder 5 (1.0%) 1 (0.3%) 0.41 

Pervasive Developmental Disorder 0 (0%) 1 (0.3%) 0.41 

Disruptive disorder  74 (14.4%) 47 (13.1%) 0.56 
Personality Disorder 1 (0.2%) 0 (0%) 1.0 

Other 8 (1.6%) 2 (0.6%) 0.21 

Prior suicide attempt (n = 503)    
 Yes 136 (45.3%) 61 (30.0%)  
 No 164 (54.7%) 142 (69.9%) 0.0006 
 

Methods of Self-Harm 

 The two self-harm groups significantly differed in their method of self-harm 

(Table 6). Adolescents who attempted suicide were more likely than those engaging in 

NSSI to use poison (p < 0.0001) and hanging or suffocation (p < 0.001), while 

adolescents engaging in NSSI were more likely than suicide attempters to cut or pierce (p 

< 0.0001). The two self-harm groups did not significantly differ with respect to using a 

firearm or explosive, jumping, or another mechanism to inflict self-injury (e.g., 

electrocution). (Appendix F contains a more detailed summary of self-harm methods.) 

Table 6. Group differences on method of self-harm (n = 872)  

Method 
Suicide Attempt  

(n = 512) 

Non-Suicidal  
Self-Injury  
(n = 360) p 

Poisoning 385 (75.2%) 221 (61.4%) <0.0001 
Cutting/Piercing 102 (19.9%) 138 (38.3%) <0.0001 
Hanging/Suffocation 40 (7.8%) 8 (2.2%) 0.0004 
Firearms/Explosives 11 (2.1%) 2 (0.6%) 0.08 

Jumping 10 (1.9%) 2 (0.6%) 0.14 

Other 8 (1.6%) 8 (2.2%) 0.47 
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First Multivariate Logistic Regression Model (excluding prior suicide attempts) 

The following predictor variables achieved the 0.25 level of significance and were 

assessed in multivariate modeling: age, sex, race, school problems, completed or 

attempted suicide by a friend or relative, physical abuse, sexual abuse, alcohol and/or 

drug abuse, mood disorders, “other” mental health issues, and household situation. Prior 

suicide attempt was excluded from the first multivariate analysis due to the high 

percentage of cases with missing information on prior suicide attempts.  

Sex, race (non-Hispanic White vs. other race/ethnicity), problems at school, 

presence of a mood disorder, and physical abuse all achieved the 0.05 level of statistical 

significance and were retained in the model. All variables had a variance inflation factor 

< 2.5, so collinearity was not an issue. Interactions between all of the variables in the 

preliminary main effects model were tested. (Appendix H contains the analysis and 

discussion of interaction terms in the first model.) The model provides a good fit for the 

data (H-L gof p = 0.16) and had “acceptable” discriminative ability (AUC = 0.62).  

The final multivariate logistic regression model contained sex, race (White vs. 

other race/ethnicity), history of a mood disorder, problems at school, and physical abuse 

(Table 7). Compared to adolescents who engaged in NSSI, those who attempted suicide 

were more likely to be male (OR: 1.55; 95% CI: 1.12 - 2.17), to be of a race/ethnicity 

other than non-Hispanic White (OR: 1.67; 95% CI: 1.09 - 2.55), to indicate problems at 

school (OR: 1.62; 95% CI: 1.10 – 2.38) and physical abuse (OR: 2.96; 95% CI: 1.07 – 

8.20) as events precipitating harm, and to indicate histories of mood disorders (OR: 1.71; 

95% CI: 1.26 – 2.31). 
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Table 7. Effect estimates for first multivariate logistic regression model (n = 744) 
Effect Point Estimate 95% CI p 
Sexa  1.55 1.12, 2.17 0.01 
Race/ethnicityb 1.67 1.09, 2.55 0.02 
School problems 1.62 1.10, 2.38 0.01 
Mood disorder 1.71 1.26, 2.31 0.0006 
Physical abuse 2.96 1.07, 8.20 0.04 
aMale vs. Female (referent) 
bOther race/ethnicity vs. non-Hispanic White (referent) 
 

Second Multivariate Logistic Regression Model (including prior suicide attempts) 

Race (non-Hispanic White vs. other race/ethnicity), problems at school, history of 

a mood disorder, and prior suicide attempt were retained in the final model (all p < 0.05) 

(Table 8). All variables had a variance inflation factor < 2.5, so collinearity was not a 

concern.  

Interactions between all of the variables in the preliminary main effects model 

were tested, but none of the interaction terms met the 0.10 level of statistical significance 

to be retained for further multivariate modeling. The model provides a good fit for the 

data (H-L gof p = 0.6352) and had “acceptable” discriminative ability (AUC = 0.643).  

Compared to adolescents who engaged in NSSI, those who attempted suicide 

were more likely to be a race/ethnicity other than non-Hispanic White (OR: 1.70; 95% 

CI: 1.01 - 2.85), to indicate problems at school as an event precipitating self-harm (OR: 

1.69; 95% CI: 1.07 - 2.69), to have a history of mood disorders (OR: 1.83; 95% CI: 1.23 - 

2.74), and to have at least one prior suicide attempt (OR: 1.60; 95% CI: 1.06 – 2.41). 

Table 8. Effect estimates for second multivariate logistic regression model (with prior 
suicide attempts) (n = 462) 
Effect Point Estimate 95% CI p 
Race/ethnicitya 1.70 1.01, 2.85 0.04 
School problems 1.69 1.07, 2.69 0.02 
Mood disorder 1.83 1.23, 2.74 0.003 
Prior suicide attempt 1.60 1.06, 2.41 0.02 
aOther race/ethnicity vs. non-Hispanic White (referent) 
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DISCUSSION 

This is the first study to use data from an adolescent self-harm surveillance 

system to assess differences between youth who engage in NSSI and those who attempt 

suicide. It is important to assess risk factor differences between the two self-harm groups, 

because it provides health care providers and public health professionals with areas in 

which to focus tailored interventions. It is also imperative to acknowledge the overlap 

between the two groups and determine what risk factors lead some adolescents who 

engage in NSSI to later attempt suicide. The similarities between the group of adolescents 

who attempted suicide and those who engaged in NSSI will inform prevention strategies 

for self-harm overall. Nock’s integrated model of the development and maintenance of 

self-injury serves as a context in which to discuss both the risk factors that contribute to 

self-harm, as well as strategies to mitigate these risk factors.  

Self-Harm Group Differences 

The first multivariate model highlighted several risk factor differences between 

adolescents who attempt suicide and those who engage in NSSI. Not controlling for 

previous attempted suicide, there were significant differences between the two self-harm 

groups with respect to gender, race/ethnicity, problems at school, physical abuse, and 

mood disorders. Adolescents who were male and a race/ethnicity other than non-Hispanic 

White were more likely to attempt suicide than engage in NSSI. Adolescents who 

reported problems at school and physical abuse as events precipitating self-harm and 

mood disorders as an intermediate risk factor were more likely to attempt suicide than 

engage in NSSI.  
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However, upon controlling for prior suicide attempts in the second multivariate 

model, the two self-harm groups could no longer be differentiated by gender and physical 

abuse. With the addition of prior suicide attempts in the model, the odds ratio for sex 

changed from 1.55 to 1.073 and the odds ratio for physical abuse went from 2.96 to 1.96. 

The effect estimates for both sex and physical abuse were altered by >10% after the 

inclusion of prior suicide attempts in the model, indicating that prior suicide attempts are 

a positive confounder in the relationship between sex and self-harm type and physical 

abuse and self-harm type. The remaining significant differences between adolescents who 

attempt suicide and those who engage in NSSI included race/ethnicity, history of a mood 

disorder, problems at school, and prior suicide attempts. The second multivariate model 

confirms the previously demonstrated importance of accounting for co-occurrence of 

self-harm behaviors in the assessment of risk factor differences.  

Cumulatively, the results from the second multivariate model implicate specific 

distal, intermediate, and proximal risk factors that differentiate adolescents who attempt 

suicide from those who engage in NSSI. Previous research has shown that adolescents 

who attempt suicide and engage in NSSI demonstrate a high prevalence of dysfunctional 

behavior at school, traumatic life events, and depression, but this study demonstrates 

significant group differences based on these risk factors. These group differences have 

important implications for health care providers and public health professionals in 

developing individual- and population-level management strategies for adolescent self-

harm. Factors that distinguish self-harm groups may provide insight into those 

adolescents who engage in NSSI and later attempt suicide; these risk factors may 
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contribute to the excess stress proposed by Whitlock and Knox that leads some 

adolescents to attempt suicide when NSSI is no longer an effective coping mechanism.  

Race/Ethnicity 

Controlling for prior suicide attempts, the odds of an adolescent who attempted 

suicide being a race/ethnicity other than non-Hispanic White were 70% greater than the 

odds of an adolescent who engaged in NSSI being a race/ethnicity other than non-

Hispanic White. Not only can race/ethnicity differentiate the two types of self-harm, but 

it could also represent a distal risk factor in the evolution of NSSI to attempted suicide 

experienced by some adolescents. Health care providers, public health workers, teachers, 

and school counselors should be aware of the potential role that race/ethnicity may play 

in the potential progression of self-harm from NSSI to attempted suicide. Like other 

distal risk factors in Nock’s integrated model of self-injury, race/ethnicity could 

contribute to vulnerability factors for eventual self-harm, like hyper-arousal or poor 

distress tolerance. However, these results should be interpreted with caution due to non-

Hispanic Whites comprising the majority of the sample. This is the first study to report a 

significant race/ethnicity difference in self-harm groups. Future research is needed to 

confirm these findings, as it is important to establish and mitigate social inequities in 

patterns of adolescent self-harm.  

Mood Disorders 

Adolescents who attempted suicide were also more likely than those who engaged 

in NSSI to have histories of mood disorders after controlling for prior suicide attempts. 

The odds of suicide attempters having a mood disorder were 83% greater than the odds of 

the NSSI group having a mood disorder. Previous studies have indicated that suicide 
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attempters were more likely to suffer from depression and symptoms of depression than 

self-injurers.5,6 Mood disorders represent an intermediate risk factor that causes poor 

cognitive or behavioral control and contributes to an adolescent experiencing problematic 

affect when confronted with a stressful situation. Mood disorders are already a well-

established risk factor for attempted suicide and NSSI individually. This study suggests 

that presence of a mood disorder differentiates the two self-harm types and may play a 

role in the evolution of NSSI to attempted suicide.  

Clinicians in particular can target mood disorders in the management of self-harm 

behaviors in their patients. Treatment of mood disorders is integral to the remediation of 

self-harm. One study found that current NSSI is as likely as a recent suicide attempt to 

predict future suicide attempts in adolescents who are depressed.36 Treatment of mood 

disorders can reduce future self-harm in both groups, as well as stem the potential 

progression of NSSI into attempted suicide.  

Problems at School 

Adolescent suicide attempters were also more likely than those with current NSSI 

to indicate problems at school as an event precipitating self-harm. The odds of an 

adolescent who attempted suicide indicating school problems was 69% greater than the 

odds of an adolescent who engaged in NSSI reporting school problems. Unlike other 

proximal risk factors examined in the study, problems at school was the only 

precipitating event to significantly predict adolescent attempted suicide over engagement 

in NSSI. An adolescent’s experience at school is an important area for the public health 

community to recognize and incorporate into targeted self-harm interventions. This 

finding is particularly relevant, as recent cases of bullying-related suicide have reached 
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the national spotlight.45 These preventable deaths have illuminated an unfortunate 

situation in many schools where bullying and adolescent mental health are not being dealt 

with properly.   

The State of Oregon’s prevention plan for youth suicide emphasizes that 

individual suicide impacts the whole community and public health approaches to prevent 

self-harm must focus on population-wide interventions.46 One objective of the plan 

focuses on reducing harassment in schools and training school staff to recognize signs of 

depression and self-harm. Schools are a natural setting for the identification and 

management of self-harm in adolescents as so much of an adolescent’s time is spent in 

the school setting. NSSI in particular is used as a coping mechanism to regulate affect; 

youth frequently report engaging in NSSI as a means to release pent up anger, tension, 

and emotional pain.33 Adolescents with higher emotional intelligence and stronger coping 

skills have been shown to be less likely to engage in NSSI as a means of mitigating 

emotional stress.44 Educating school employees, students and their parents about the risks 

and prevention of self-harm creates a safe and supportive environment for students to 

develop emotional regulation. Youth who engage in self-harm frequently internalize their 

emotions, so providing these vulnerable students with access to counselors and school 

nurses who understand self-harm behaviors may allow them to channel their negative 

affect in a more healthy manner.  

Prior Suicide Attempts 

In addition to race/ethnicity, mood disorders, and problems at school, a prior 

suicide attempt was also significantly predictive of self-harm type. The odds of an 

adolescent who attempted suicide having a prior suicide attempt was 60% greater than 
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the odds of an adolescent who engaged in NSSI having a prior suicide attempt. For 

adolescents currently engaging in NSSI, the implication is that a past suicide attempt may 

increase the likelihood that adolescents will cope with future stress through attempted 

suicide rather than NSSI. NSSI is more likely than attempted suicide to be chronic and 

increase in severity with each subsequent act of NSSI.44 As the severity of self-injury 

escalates, the severity of suicidality increases as well.7 The interpersonal-psychological 

theory of suicidal behavior, proposed by Joiner, supports this idea. Joiner purports that 

individuals will not act on the desire for death unless they have developed the capacity to 

do so.47 The capacity is developed through habituation to painful and/or fearsome 

experiences to overcome the instinct for self-preservation. Repeated suicide attempts 

contribute to an adolescent’s fearlessness about death, and may make the individual more 

likely to mitigate future negative affect with attempted suicide rather than NSSI.  

Self-Harm Group Similarities 

The objective of study was to assess risk factor difference between the self-harm 

groups, but more similarities than differences were discovered. Self-harm groups were 

similar with respect to age, sex, household situation, all proximal risk factors except 

problems at school, and all mental health conditions except mood disorders. While risk 

factor differences offer areas for intervention that may prevent NSSI from evolving into a 

suicide attempt, the similarities should encourage health care providers to treat 

adolescents engaging in NSSI with the same level of urgency and care as those who 

attempt suicide despite the lack of intent to die. 

Commonly cited risk factors implicate additional targets for intervention in the 

overall group of adolescents who self-harm. The most cited proximal risk factor was 
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family discord, with nearly half of adolescents indicating a stressful home life as an event 

precipitating self-harm. Poor family functioning has been associated with both NSSI and 

suicide attempts36,44 and arguments with family members have been shown to be the most 

common precipitants of attempted suicide.36 Our findings show this may apply to 

adolescents who engage in NSSI as well, and confirm the importance of involving the 

adolescent’s family in attempts to remediate self-harm behavior in both adolescents who 

attempt suicide and those who engage in NSSI.   

Nearly one-quarter of both groups lived with two-biological parents, one-quarter 

lived with single mothers, and another 15% lived with a combination of biological 

parents and stepparents. Only 5% of adolescents who engaged in self-harm were not 

living in a family unit of some kind (biological, step, adoptive, or foster parents or 

relatives), indicating that the opportunity for family-based therapy may exist for the 

majority of these adolescents. In addition, both groups of adolescents primarily engaged 

in self-harm in their own homes. As the household is the most likely location for 

adolescent self-harm, clinicians and public health professionals should educate family 

members on recognizing the warning signs for both NSSI and suicidal behavior. Family 

therapy has become an integral component of dialectical behavioral therapy, which has 

shown great promise in remediating adolescent self-injury.48   

In addition to family discord, nearly one-quarter of adolescents cited an argument 

or breakup with a boyfriend or girlfriend as an event precipitating self-harm, and almost 

10% indicated an argument with peers. Previous research has demonstrated an 

association between poor peer relationships and attempted suicide,36 and the results from 

this study support a similar situation for adolescents engaging in NSSI. Overall, problems 
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with personal relationships are the most cited proximal risk factor for both self-harm 

groups and should be the focus of self-harm management strategies. Management 

strategies that assist adolescents in developing effective communication skills and 

incorporate family members and peers will benefit both groups of adolescents who self-

harm. 

Help-Seeking Behavior 

Nearly half of the adolescents in this study told someone of their plan to self-

harm. A recent population-based study by Nixon et al. found that 56% of youth reporting 

self-harm indicated that they sought help or support.8 Of these help-seeking youth, 56% 

sought help from a friend, 48% sought help from a family member, 32% sought help 

from a mental health professional, and 30% sought help from a family doctor (youth 

could indicate multiple sources of help). The relatively high likelihood that an adolescent 

will tell someone of the plan to self-harm reinforces the importance of educating parents 

and professionals who frequently interact with adolescents, such as school counselors and 

clinicians. Primary care providers are an early point of contact for an increasing number 

of patients presenting with behavioral disorders, including self-injury.7  

To effectively intervene with an adolescent engaging in self-harm, a substitution 

for the release of negative emotions must be presented so that NSSI or attempted suicide 

is no longer the most desirable option. Being able to adequately respond to those 

adolescents who seek help is particularly important, as help-seeking behavior has been 

positively associated with frequency of self-harm.8 Suicide ideation and attempts are 

more likely to be indicated among adolescents with repeated NSSI, so adolescents who 

seek help may represent the most severe cases of self-injury. 
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Methods of Self-Harm 

Adolescents choose the method of self-harm that is most easy to access. 

Assessing methods of self-harm in both adolescents who attempt suicide and those who 

engage in NSSI can inform management strategies. Adolescents who attempted suicide 

were significantly more likely to self-harm using poison and hanging/suffocation, while 

those who engaged in NSSI were more likely to cut or pierce to self-harm. Although 

suicide attempters were significantly more likely to use poison compared to self-injurers, 

poison was still used in 61% of the cases of NSSI. The high frequency of NSSI by poison 

in this cohort was likely due to overdoses requiring hospital visits more often than cutting 

or piercing, which can be superficial. In the overall group of adolescents who used poison 

to self-harm, excess ingestion of analgesics (30%) and antidepressants (16%) were the 

most frequently reported poisoning methods. Thirty-percent of adolescents also used a 

combination of drugs to self-harm. 

Although NSSI typically manifests as cutting or piercing, it is important to 

acknowledge the other mechanisms by which NSSI occurs. A recent population-based 

study of adolescent self-harm found that 83% of those who engaged in NSSI reported 

cutting, scratching, and self-hitting, 32% ingested medication in excess of the prescribed 

or generally recognized dose, and 17% ingested recreational or illicit drugs or alcohol.8 

Although the ASADS cohort had a higher frequency of NSSI cases who used poison, 

results from both studies encourage parents and clinicians to look beyond the external 

signs of self-injury like scarring when assessing engagement in NSSI. Parents should be 

aware of the use of medications to self-harm even if there is no intent to die. 
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Referral for Follow-Up Care 

Although prevention of self-harm is the first priority, treatment and referral for 

follow-up care are the next step. Approximately 59%-72% of adolescents who engage in 

NSSI do so without thoughts of suicide and 15%-45% do not have a history of prior 

suicide attempts;10 however, clinicians and hospital workers should refer all adolescents 

who exhibit self-harm to follow-up care as both attempted suicide and NSSI indicate a 

cry for help. ASADS mandates that hospitals refer all cases of adolescent self-harm to 

inpatient or outpatient community resources, crisis intervention, or other appropriate 

intervention by facility staff.49 Although 92% of suicide attempters and 85% of those who 

engaged in NSSI received a referral for follow-up care, the group difference was 

statistically significant. Adolescents who received a referral for follow-up care were more 

likely to have attempted suicide than engaged in NSSI.  

Our data suggest that some clinicians may view NSSI as less serious than 

attempted suicide due to a lack of conscious intent to die. However, NSSI is an unhealthy 

method by which an adolescent regulates stress, and current NSSI has been predictive of 

future suicide attempts. One study reported that 5% of individuals with NSSI seen in an 

emergency department kill themselves within nine years of being seen for the incident of 

self-harm.44 Although the vast majority of both attempted suicides and acts of NSSI were 

referred for intervention, these findings highlight the need to educate clinicians on the 

risk for NSSI to increase in severity with each subsequent act of self-injury or potentially 

evolve into a future suicide attempt. Follow-up care for NSSI should be as important as 

follow-up care for suicide attempts. 
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Utility of Surveillance Data 

In assessing the utility of the adolescent self-harm surveillance system it is 

important to give consideration to the variables with missing information as well as those 

with complete ascertainment. First, 78% of cases were missing information on whether or 

not there was a gun in the adolescents’ homes. A gun in the home has been identified as a 

risk factor for suicide attempts and should be collected for a thorough understanding of 

the psychosocial environment that has contributed to self-harm. Complete ascertainment 

of this variable from reporting facilities is required to inform efforts that restrict youth 

access to lethal methods of self-harm. 

Thirty-nine percent of cases of self-harm were missing intent-to-die information, 

prohibiting the classification as either a suicide attempt or NSSI. However, the case 

definition for a suicide attempt was only recently implemented in 2008, so it will take 

some time to be uniformly incorporated into practice. It is encouraging that ascertainment 

of this variable has increased each subsequent year after the variable was added to the 

ASADS reporting form.  

Finally, 58% of cases were missing information on prior suicide attempts. This is 

unfortunate because controlling for co-occurrence of self-harm behaviors is important 

when addressing risk factor differences. Issues of incomplete variable ascertainment 

highlight current weaknesses in the surveillance system data capture process for Oregon 

to remedy. Other states can also learn from Oregon’s current shortcomings when 

implementing their own youth self-harm surveillance system or improving upon an 

existing system. 
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Study Limitations 

One limitation of the ASADS data is the variation in the uniformity of timely and 

complete reporting among hospitals, which affects analyses that attempt to compare the 

numbers or rates of attempts across time periods. However, this limitation is mainly 

relevant for county-level data, where variation in reporting practices among a small group 

of hospitals can lead to substantial variation in the number of suicide attempts reported 

from year to year. As was previously discussed, another limitation of the data is that 

ASAD forms may not include data for each of the variables requested, which limits 

analysis of potential risk factors.50  

Another limitation is that various staff within the hospitals collect data, which 

raises concerns as to the reliability of the reported data. There is also potential for 

misclassification of the outcome variable or misreport of the predictor variables because 

ascertainment of these factors relies on adolescent self-report. In addition, the ASADS 

report form does not collect information on sexual orientation, which is a known risk 

factor for youth suicide attempts.51,52 Although this is an important limitation to consider 

it is also a common problem with most research studies and should be considered in 

future revisions to the ASADS report form.  

In addition, the ASADS system only captures data on self-harm among persons 

who present to hospitals or hospital emergency rooms. It is not known how many 

episodes of self-harm occur among youth in Oregon that are never reported because the 

person does not present to a hospital emergency room. The ASADS cohort likely 

represents adolescents with the most severe forms of self-harm relative to the overall 

population, which could affect the generalizability of the results. However, it is also 
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important to collect information on the most severe cases of self-harm as they are at the 

highest risk for accelerated severity and eventual death. 

Further, missing data due to incomplete ascertainment of intent to die and prior 

suicide attempts could bias the results of the study. Although there were no significant 

differences between adolescents with and without information on intent to die and those 

with and without information on prior suicide attempts differed only by the precipitating 

event problems at school, considerable bias could arise from the differential distribution 

of unobserved confounders. Bias could also arise from unknown confounders that were 

not measured by ASADS and therefore could not be controlled for in the multivariate 

analysis. More thorough ascertainment of these variables will allow for a more accurate 

assessment of adolescent self-harm in the future.  

Study Strengths 

Although there are some inherent limitations to the ASADS cohort, these 

concerns are outweighed by the opportunity to analyze population-level data of youth 

suicide attempts and non-suicidal self-injury. There are few studies on NSSI compared to 

attempted suicide, and there are even fewer studies that attempt to differentiate between 

the two self-harm behaviors. Studies that have evaluated group differences have been 

limited by small sample sizes and have used clinical populations with limited 

generalizability to the general public. In addition, many of the previous studies in 

community populations have used convenience samples drawn from projects not 

specifically focusing on NSSI.6,22,53 As a result, these studies have been underpowered to 

detect the differences between the NSSI and suicide attempt groups, instead drawing 
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conclusions between adolescents with no self-harm and adolescents with self-harm in 

general.  

A major strength of the study is that there are few surveillance systems in the 

United States that collect information on adolescent suicide attempts. More importantly, 

there are no other public health surveillance systems to our knowledge that monitor youth 

self-harm behaviors using operational case definitions that distinguish between NSSI and 

suicide attempts. This is the first study to utilize surveillance data to assess differences 

between these self-harm groups and one of few studies to assess current self-harm 

behaviors rather than past behaviors. Another strength of ASADS is that it captures the 

majority of risk factors for self-harm that have been identified in the literature including 

gender, race, history of mental illness, home life characteristics, and history of prior 

suicide attempts. By including such a comprehensive list of risk factors for self-harm, the 

study was able to control for more covariates in multivariate analysis than previous 

studies. The study also evaluated history of mental health conditions in a more granular 

manner than previous studies by including a variety of disorders not previously assessed 

for group differences (e.g., anxiety disorder, conduct disorder). This is also the first study 

to assess self-harm group differences in precipitating events and follow-up care referral 

practices. 

 

SUMMARY AND CONCLUSIONS 

Data from an adolescent self-harm surveillance system was used to compare 

adolescents who attempted suicide and those who engaged in NSSI. Compared to 

adolescents who engaged in NSSI, those who attempted suicide were more likely to be a 

race/ethnicity other than non-Hispanic White, to have a mood disorder, to indicate 



37	
  
	
  

problems at school, and to have a prior suicide attempt. These differences indicate areas 

for health care providers and public health professionals to target interventions to limit 

NSSI from developing into attempted suicide. Health care providers will play an 

important role in managing the underlying conditions and individuals close to the 

adolescent will take on the role of creating an environment that facilitates the 

development of health coping mechanisms for stress.  

While there were some significant risk factor differences, the two self-harm 

groups exhibited more similarities. Although risk factor differences offer opportunities 

for targeted intervention, similarities between the two groups indicate that health care 

providers should treat the two self-harm groups with the same level of attention and 

urgency.  
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APPENDIX A. ASADS Reporting Form 
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APPENDIX B. Pre-Adolescent and Adolescent Self-Harm 

Age was ascertained in all cases of self-injury. All bivariate associations are in 

Table B-1. Pre-adolescents did not significantly differ from adolescents with respect to 

the following risk factors: family discord (p = 0.31), peer pressure or an argument with 

peers (p = 0.17), problems at school (p = 0.84), exposure to a completed suicide or 

suicide attempt by a friend of relative (p = 0.30), the death of a friend or relative (p = 

0.58), sexual abuse (p = 0.27), problems with the law (p = 0.76), a previous suicide 

attempt (p = 0.78), and race (p = 0.20). Pre-adolescents also did not differ from 

adolescents with regard to referral for follow-up care (p = 1.0), being treated as an 

inpatient vs. outpatient (p = 0.71), or place of self-injury (p = 0.20).  

Pre-adolescents and adolescents significantly differed with respect to the 

following risk factors: sex (p = 0.002), a move or a new school (p = 0.03), history of a 

mood disorder (p = 0.01), history of an anxiety disorder (p = 0.04), and history of a 

disruptive disorder (p < 0.0001). In addition, pre-adolescents and adolescents achieved 

borderline significant differences with regard to an argument or breakup with a boyfriend 

or girlfriend (p = 0.08), physical abuse (p = 0.06), drug abuse (p = 0.06), and household 

situation (p = 0.05).  

Method of self-harm also appears to be different for pre-adolescents compared to 

adolescents. Adolescents were significantly more likely to use poison (p < 0.0001), while 

pre-adolescents were more likely to hang or suffocate themselves (p < 0.0001). The 

jumping method (p = 0.06) and other methods (e.g., electrocution) (p = 0.06) were also 

borderline significant, indicating that pre-adolescents may use less traditional means of 

self-injury compared to adolescents. Pre-adolescents and adolescents did not significantly 
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differ with respect to cutting or piercing (p = 0.48), or using firearms or explosives (p = 

0.24) to self-harm. Pre-adolescents were also significantly less likely to tell someone of 

their plan for self-harm (p = 0.006) and were less likely to complete the act of self-injury 

(p = 0.0004).  

Table B-1. Characteristics of pre-adolescent and adolescent self-harm (n = 1510) 

Characteristic 

Pre-Adolescents 
No. (%) 
(n = 75) 

Adolescents  
No. (%) 

(n = 1435) p 
Sex (n =1410)    
 Female 38 (54) 961 (72)  
 Male 32 (46) 379 (28) 0.002 
Race/ethnicity (n =1368)    

 Non-Hispanic White 61 (90) 1091 (84)  
 Other race/ethnicity 7 (10) 209 (16) 0.20 
Household situation (n = 1364) 13 (18) 374 (29) 0.05a 

Location of self-harm (n = 1371) 51 (73) 1032 (79) 0.20b 

Told someone of self-harm (n = 958) 14 (29) 451 (50) 0.006 
Referred for follow-up care (n = 1443) 65 (89) 1220 (89) 1.0 
Precipitating event    
 Family discord  38 (51) 641 (45) 0.31 
 Argument or breakup with boyfriend or 
 girlfriend  

12 (16) 357 (25) 0.08 

 Peer argument  9 (12) 109 (8) 0.17 
 School problems  15 (20) 301 (21) 0.84 
 Suicide or attempt by friend/relative  2 (3) 20 (1) 0.30 

 Death of friend/relative  2 (3) 69 (5) 0.58 

 Move or new school  6 (8) 44 (3) 0.03 
 Physical abuse  5 (7) 39 (3) 0.06 
 Sexual abuse 3 (4) 116 (8) 0.27 
 Drug abuse 4 (5)  190 (13) 0.04 
 Problems with the law 2 (3) 57 (4) 0.76 
Mental health condition    
 Mood disorder 33 (44) 836 (58) 0.01 
 Anxiety disorder 15 (20) 170 (12) 0.04 
 Disruptive disorder 27 (36) 191 (13) <0.0001 
 Other mental health condition 0 22 (1.5) 0.62 
Prior suicide attempt(s)  (n = 822) 16 (36) 299 (38) 0.78 

Method of self-harm    
 Poisoning 32 (43) 1019 (71) <0.0001 
 Cutting/piercing 17 (23) 378 (26) 0.48 
 Hanging/suffocation 21 (28) 83 (6) <0.0001 
 Firearms/explosives 2 (3) 17 (1) 0.24 
 Jumping 3 (4) 16 (1) 0.06 
 Other method 4 (5) 26 (2) 0.06 
a χ2 test-statistic compares lives with two biological parents vs. all other living situations 
b χ2 test-statistic compares self-injury in case’s own home vs. all other locations 
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APPENDIX C. Adolescents with and without intent-to-die information 

Of the 1,435 adolescents in the sample, 872 (61%) had intent-to-die information, 

allowing classification as either attempted suicide or NSSI, and 563 (39%) did not have 

intent-to-die information. Bivariate associations are presented in Table C-1. Those 

without intent-to-die information did not significantly differ from those with intent-to-die 

information with respect to the following risk factors: age (p = 0.70), sex (p = 0.39), 

race/ethnicity (p = 0.94), family discord (p = 0.09), an argument or breakup with a 

boyfriend or girlfriend (p = 0.46), peer pressure or argument (p = 0.17), problems at 

school (p = 0.70), completed suicide or attempt by a friend or relative (p = 0.10), death of 

a friend of relative (p = 0.81), exposure to a move or a new school (p = 0.59), physical 

abuse (p = 0.66), sexual abuse (p = 0.49), drug abuse (p = 0.49), history of a mood 

disorder (p = 0.08), history of anxiety (p = 0.65), history of a disruptive disorder (p = 

0.43), living situation (p = 0.11), or a prior suicide attempt (p = 0.57). The only risk 

factor that was significantly different between those with and without intent-to-die 

information was problems with the law (p = 0.04).  

The methods of self-injury were also not significantly different. Those with 

unknown intent were not more or less likely to self-injure using poison (p = 0.11), cutting 

or piercing (p = 0.21), hanging or suffocation (p = 0.57), firearms or explosives (p = 

0.22), jumping (p = 0.31), or other methods of self-harm (e.g., electrocution) (p = 0.93). 

In addition, those with known intent did not significantly differ from those with 

unknown intent with respect to the location of self-injury (p = 0.39), telling someone of 

the plan to self-harm (p = 0.52), and receiving a referral for follow-up care (p = 0.91). 
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Knowledge of intent to die was significantly different depending on the year in 

which adolescent self-harm occurred (p = 0.02). Intent-to-die information was missing in 

higher frequencies for cases of adolescent self-injury in 2008 compared to 2009 and 

2010. This is most likely because 2008 was the first year that intent-to-die information 

was collected on the ASADS reporting form. It is encouraging that complete 

ascertainment of intent to die has increased each subsequent year after the inclusion of 

the intent-to-die question on the reporting form in 2008. 

Table C-1. Characteristics of adolescents with and without information on intent to die (n 
=1435) 

Characteristic 

Unknown Intent 
No. (%)  
(n = 563) 

Known Intent 
No. (%) 
(n = 872) p 

Year    
 2008 216 (38) 272 (31)  
 2009  221 (39) 374 (43)  
 2010 126 (23) 226 (26) 0.02 
Age, mean (SD)  15.48 (1.3) 15.45 (1.2) 0.44 
Sex (n = 1340)    
 Female 387 (73) 574 (71)  
 Male 143 (27) 236 (29) 0.39 
Race/ethnicity (n = 1300)    
 non-Hispanic White 426 (84) 665 (84)  
 Other race/ethnicity 81 (16) 128 (16) 0.94 
Household situation (n = 1301) 156 (31) 218 (27) 0.11a 

Place of self-injury (n = 1371) 400 (22) 632 (20) 0.39b 

Youth told someone of plan (n = 910) 153 (52) 298 (50) 0.52 
Referred for follow-up care (n = 1370) 474 (89) 746 (89) 0.91 
Precipitating event    
 Family discord  236 (42) 405 (46) 0.09 
 Argument or breakup with boyfriend 
 or girlfriend  

146 (26) 211 (24) 0.46 

 Peer argument  36 (6) 73 (8) 0.17 
 School problems  121 (21) 180 (21) 0.70 
 Suicide or attempt by friend/relative  4 (1) 16 (2) 0.10 
 Death of friend/relative  28 (5) 41 (5) 0.81 
 Move or new school  19 (3) 25 (3) 0.59 
 Physical abuse  14 (2) 25 (3) 0.66 
 Sexual abuse  49 (9) 67 (8) 0.49 
 Drug abuse 69 (12) 121(14) 0.49 
 Problems with the law  15 (3) 42 (5) 0.04 
Mental health condition    
 Mood disorder  312 (55) 524 (60) 0.08 
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 Anxiety disorder  64 (11) 106 (12) 0.65 
 Disruptive disorder  70 (12) 121 (14) 0.43 
 Other mental health condition  12 (2) 10 (1) 0.14 
Prior suicide attempt(s)  (n = 778) 102 (37) 197 (39) 0.57 
Method of self-harm    
 Poisoning   413 (73) 606 (69) 0.11 
 Cutting/piercing   138 (24) 240 (27) 0.21 
 Hanging/suffocation   35 (6) 48 (5) 0.57 
 Firearms/explosives   4 (1) 13 (1.5) 0.22 

 Jumping   4 (1) 12 (1) 0.31 

 Other method  10 (2) 16 (2) 0.93 
a χ2 test-statistic compares lives with two biological parents vs. all other living situations 
b χ2 test-statistic compares self-injury in case’s own home vs. all other locations 
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APPENDIX D. Creation of mental health condition categories 

 History of mental health condition indicated on the ASADS reporting form were re-

categorized into DSM-IV diagnostic categories including mood disorder, anxiety 

disorder, psychotic disorder, pervasive developmental disorder, attention-

deficit/disruptive behavior disorder, and personality disorder. There was also an “other” 

group for mental health disorders not captured by these categories that included sleep 

disorders and learning disabilities. Mood disorder included the major depressive disorder, 

dysthymia, and bipolar disorder categories on the reporting form, as well as mention of 

manic-depressive disorder in the mental health condition notes of the form.  

 Anxiety disorder included the post-traumatic stress disorder and adjustment 

disorder categories on the form, as well as mention of the following in the mental health 

condition notes: anxiety disorder, agoraphobia, obsessive-compulsive disorder, panic 

disorder, stress disorder, social phobia, attachment disorder, or trichotillomania.  

 Psychotic disorder included mention of the following in the mental health condition 

notes: schizophrenia, schizo-affective disorder, psychosis, or psychotic disorder. 

Pervasive developmental disorder included mention of the following in the mental health 

condition notes on the form: autism, Asperger's syndrome, pervasive developmental 

disorder, fetal alcohol syndrome, and developmental disorder.  

 Attention-deficit/disruptive behavior disorder included the conduct disorder and 

attention-deficit/hyperactivity disorder and attention deficit disorder categories on the 

form, as well as mention of the following in the mental health condition notes: 

oppositional-defiant disorder, anger problems, and disruptive disorder.  

 Personality disorder included mention of the following in the mental health 
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condition notes: borderline personality disorder, antisocial behavior, paranoid behavior, 

histrionic behavior, avoidant behavior, personality disorder, cluster b disorder, 

multipersonality disorder, or obsessive personality disorder. Other mental health 

conditions included a valid response to the other mental health condition and eating 

disorder categories on the form, as well as mention in the mental health notes of learning 

disabilities, cognitive disabilities, or sleeping disorders. Re-classifying the mental health 

variable on the form by DSM-IV diagnostic categories was done to create a more 

clinically relevant mental health variable. 
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APPENDIX E. Adolescents with and without information on prior suicide attempts 

Of the 872 adolescents used in multivariate modeling, 503 (58%) had information 

on prior suicide attempts and 369 (42%) did not have prior attempt information. All 

bivariate associations are in Table E-1. The two groups did not significantly differ with 

respect to the following risk factors: age (p = 0.45), sex (p = 0.09), race (p = 0.10), 

completed suicide or attempt by a friend or relative (p = 0.91), exposure to a move or a 

new school (p = 0.32), physical abuse (p = 0.86), sexual abuse (p = 0.17), drug abuse (p = 

0.52), history of a mood disorder (p = 0.31), history of anxiety (p = 0.98), history of a 

disruptive disorder (p = 0.12), or household situation (p = 0.09).  

Those with information on prior suicide attempts significantly differed from those 

without information on prior attempt with regard to the following risk factors: family 

discord (p = 0.002), an argument or breakup with a boyfriend or girlfriend (p = 0.03), 

peer pressure or argument (p = 0.01), problems at school (p = 0.0002), death of a friend 

of relative (p = 0.04), and problems with the law (p = 0.03). The only risk factor variable 

that differed between the two groups and was included in multivariate analysis was 

problems at school. Those with information on prior suicide attempts indicated school 

problems more often than those without prior attempt information (p < 0.0002). This 

could lead to an overestimate of the effect size between school problems and suicide 

attempts in the second model containing those with prior attempt information. 

Some methods of self-harm were also significantly different between the two 

groups. Those with information on prior attempts were more likely to self-harm using 

poison (p < 0.0001), while those without prior attempt information were more likely to 

self-harm by cutting or piercing (p < 0.0001) and hanging or suffocating (p < 0.0001). 
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The two groups did not differ by self-harm involving firearms or explosives (p = 0.78), 

jumping (p = 0.59), or other methods of self-harm (e.g., electrocution) (p = 0.91). 

Those with prior attempt information were not more or less likely than those with 

information on prior attempt to tell someone of the self-harm (p = 0.83) or to be referred 

to follow-up care (p = 0.14). However, those with information on prior suicide attempts 

were more likely than those without information on prior attempts to engage in self-harm 

in their own household versus all other locations of self-harm (p < 0.0001). 

The two groups did not differ by type of self-harm (attempted suicide or NSSI) (p 

= 0.52), indicating that neither of the outcome groups was disproportionately affected in 

terms of sample size by the exclusion of cases without prior attempt information.  

Table E-1. Characteristics of adolescents with and without information on prior suicide 
attempts (n =872) 

Characteristic 

Prior Attempt 
Information 

No. (%) 
(n = 503) 

No Prior Attempt 
Information 

No. (%) 
(n = 369) p 

Year    
 2008 151 (30) 121 (33)  
 2009  213 (42) 161 (44)  
 2010 139 (28) 87 (24) 0.38 
Age, mean (SD)  15.48 (1.21) 15.42 (1.24) 0.45 
Sex (n = 810)    
 Female 346  (73) 228 (68)  
 Male 127 (27) 109 (32) 0.90 
Race/ethnicity (n = 793)    
 Non-Hispanic White 379 (82) 286 (86)  
 Other race/ethnicity 83 (18) 45 (14) 0.10 
Household situation (n = 797) 139 (30) 79 (24) 0.09a 
Place of self-injury (n = 789) 402 (83) 230 (72) < 0.0001b 

Youth told someone of plan (n = 910) 185 (50) 113 (51) 0.83 
Referred for follow-up care (n = 837) 437 (90) 309 (87) 0.14 
Precipitating event    
 Family discord  256 (51) 149 (40) 0.002 
 Argument or breakup with boyfriend or 
 girlfriend  

135 (27) 76 (21) 0.03 

 Peer argument  52 (10) 21 (6) 0.01 
 School problems  126 (25) 54 (15) 0.0002 
 Suicide or attempt by friend/relative  9 (2) 7 (2) 0.91 
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 Death of friend/relative  30 (6) 11 (3) 0.04 
 Move or new school  12 (2) 13  (3) 0.32 
 Physical abuse  14 (3) 11 (3) 0.86 
 Sexual abuse  44 (9) 23 (6) 0.17 
 Drug abuse 73 (14) 48 (13) 0.52 
 Problems with the law  31 (6) 11 (3) 0.03 
Mental health condition    
 Mood disorder  295 (59) 229 (62) 0.31 
 Anxiety disorder  61 (12) 45 (12) 0.98 
 Disruptive disorder  62 (12) 59 (16) 0.12 
 Other mental health condition  7 (1) 3 (1) 0.43 
Method of self-harm    

 Poisoning   385 (76) 221 (50) < 0.0001 
 Cutting/piercing   113 (22) 127 (34) < 0.0001 
 Hanging/suffocation   21 (4) 27 (7) 0.04 
 Firearms/explosives   8 (2) 5 (1) 0.78 
 Jumping   6 (1) 6 (2) 0.59 
 Other method  9 (2) 7 (2) 0.91 
Type of self-harm    
 Suicide attempt 300 (60) 212 (57)  
 Non-suicidal self-injury 203 (40) 157 (43) 0.52 
a χ2 test-statistic compares lives with two biological parents vs. all other living situations 
b χ2 test-statistic compares self-injury in case’s own home vs. all other locations 
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APPENDIX F. Detailed summary of self-harm methods 

A detailed breakdown of specific self-harm methods is presented in Table F-1. 

Nearly 70% of adolescents used poison to self-harm. The use of poison was significantly 

different depending on intent to die, with 75% of suicide attempters using poison versus 

61% of those engaging in NSSI (p < 0.0001). Of adolescent self-harmers who used 

poison, 30% used an analgesic alone, 15.7% used an antidepressant alone, 3.8% used a 

narcotic alone, 6.5% used other drugs acting on the autonomic nervous system alone, 

4.6% used other drugs alone, and 6.3% used an unspecified drug alone. Thirty-three 

percent used multiple drugs to self-harm. 

 Twenty-seven percent of adolescents engaged in self-harm by cutting or piercing. 

Self-harm by cutting or piercing was significantly different depending on intent to die 

with 20% of suicide attempters using cutting or piercing versus 38% of those engaging in 

NSSI (p < 0.0001). Of the adolescent self-harmers who engaged in cutting or piercing, 

18% used a knife, 21% used a razor blade, and 61% used an unknown implement.  

Five percent of adolescent self-harmers engaged in hanging or suffocation. Self-

harm by hanging or suffocation was significantly different depending on intent to die 

with 7.8% of suicide attempters using poison vs. 2.2% of those engaging in NSSI (p < 

0.001). Of the adolescents who self-harmed by hanging or suffocating, 65% hanged 

themselves, 2% suffocated by plastic bag, 25% used an unknown implement to suffocate, 

and 8% of these adolescents had an undetermined method of hanging or suffocation. 

 One percent of adolescents used a firearm or explosive to self-harm. Of these 

adolescents, 53.8% used a handgun, 7.7% used a rifle, and 38.5% used some other type 

of firearm. No explosives were used to self-harm. One percent of adolescents jumped to 
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self-harm. Of these adolescents, 42% jumped from a man-made structure and 58% 

jumped in front of a moving vehicle. Two percent of adolescents used atypical methods 

to self-harm. Of these adolescents, 19% percent were involved in an intentional car crash, 

31% banged their head against a solid object, 25% punched a solid object, 6% burned 

themselves, 6% restricted food, and 12% engaged in an atypical method of self-injury 

that was not ascertained. 

Table F-1. Specific methods of adolescent self-harm (n = 872) 
Method No. (%) 
Poison 606 (69) 
 Analgesics alone 182 (30) 
 Antidepressants alone 95 (16) 
 Narcotics alone 23 (4) 
 Other drugs of ANS alone 39 (6) 
 Other drugs alone 38 (6) 
 Multiple drugs 200 (33) 
 Alcohol alone 8 (1) 
 Organic solvents alone 8 (1) 
 Other gasses and vapors alone 3 (0.50) 
 Pesticides alone 2 (0.33) 
 Other substances alone 3 (0.50) 
 Unknown 5 (0.8) 
Cutting/Piercing 240 (27) 
 Knife 44 (18) 
 Razor blade 51 (21) 
 Unknown implement 145 (60) 
Hanging/Suffocation 48 (5) 
 Hanging 31 (65) 
 Suffocation by plastic bag 1 (2) 
 Other suffocation 12 (25) 
 Unknown 4 (8) 
Firearms/Explosives 13 (1.5) 
 Handgun 7 (54) 
 Rifle 1 (8) 
 Other firearm 5 (38) 
Jumping 12 (1.4) 
 Jumping from man-made structure 5 (42) 
 Jumping or lying before moving vehicle 7 (58) 
Other method 16 (2) 
 Intentional car crash 3 (19) 
 Banging head against solid object 5 (31) 
 Punching solid object 4 (25) 
 Burning self 1 (6) 
 Food restriction 1 (6) 
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APPENDIX G. Group differences in subset of adolescents used for second multivariate 
logistic regression model  
 

Bivariate analysis between the outcome and adolescent characteristics was 

repeated for the subset of youth who had information on prior suicide attempts (Table G-

1). The results of the bivariate analysis for this subset of adolescents were compared with 

results from the entire sample. The majority of variables implicated as significant 

predictors in bivariate analysis for the entire cohort were also implicated in the subset 

analysis. Compared to adolescents who engaged in NSSI, those who attempted suicide 

were slightly older (p = 0.03), indicated problems at school as an event precipitating self-

harm (p = 0.04), had histories of mood disorders (p = 0.0004), and had at least one prior 

suicide attempt (p = 0.0006). The two self-harm groups also differed by method of self-

harm with suicide attempters more likely to use poison (p = 0.01) or hanging/suffocation 

(p = 0.01), while adolescents who engaged in NSSI were more likely to cut or pierce to 

self-harm (p = 0.04). There was also a group difference with respect to receiving a 

referral for follow-up care. Adolescents who attempted suicide were more likely than 

those who engaged in NSSI to receive a referral for follow-up care (p = 0.0004). The only 

variable that was significant for the entire sample of adolescents, but not the subset, was 

gender (p = 0.59). 

Table G-1. Group differences in subset of adolescents used for second multivariate 
logistic regression model (n =503) 

Characteristic 

Suicide 
Attempt 
No. (%) 
(n = 300) 

Non-Suicidal  
Self-Injury 

No. (%) 
(n = 203) p 

Year    
 2008 85 (28) 66 (33)  
 2009  127 (42) 86 (42)  
 2010 88 (30) 51 (25) 0.48 
Age, mean (SD)  15.53 (1.2) 15.34 (1.2) 0.03 
Sex (n = 473)    
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 Female 203 (72) 143 (74)  
 Male 78 (28) 49 (26) 0.59 
Race/ethnicity (n = 462)    
 Non-Hispanic White 221 (80) 158 (85)  
 Other race/ethnicity 55 (20) 28  (15) 0.18 
Household situation (n = 470) 85 (30) 54 (29) 0.98a 
Place of self-harm (n = 471) 243 (86) 159 (84) 0.40b 

Youth told someone of plan (n = 370) 112 (51) 73 (49) 0.75 
Referral for follow-up care (n = 483) 269 (94) 168 (85) 0.0004 
Precipitating event    
 Family discord  156 (52) 100 (49) 0.55 
 Argument or breakup with boyfriend or 
 girlfriend  

75 (25) 60 (30) 0.26 

 Peer argument  33 (11) 19 (9) 0.55 
 School problems  85 (28) 41 (20) 0.04 
 Suicide or attempt by friend/relative  6 (2) 3 (1.5) 0.74 
 Death of friend/relative  20 (7) 10 (5) 0.42 
 Move or new school  10 (3) 2  (1) 0.13 
 Physical abuse  10 (3) 4 (2) 0.36 
 Sexual abuse  29 (10) 15 (7) 0.37 
 Drug abuse 40 (13) 33 (16) 0.36 
 Problems with the law  18 (6) 13 (6) 0.85 
Mental health condition    
 Mood disorder  195 (65) 100 (49) 0.0004 
 Anxiety disorder  42 (14) 19 (9) 0.12 
 Disruptive disorder  36 (12) 26 (13) 0.79 
Prior suicide attempt(s) 136 (45) 61 (30) 0.0006 
Method of self-harm    

 Poisoning   241 (80) 144 (71) 0.01 
 Cutting/piercing   56 (19) 57 (28) 0.01 
 Hanging/suffocation   17 (6) 4 (2) 0.04 
 Firearms/explosives   6 (2) 2 (1) 0.48 
 Jumping   5 (2) 1 (0.5) 0.41 
 Other method  5 (2) 4 (2) 1.0 
a χ2 test-statistic compares lives with two biological parents vs. all other living situations 
b χ2 test-statistic compares self-injury in case’s own home vs. all other locations 
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APPENDIX H. Analysis of interaction terms in the first multivariate model 

Sex, race (non-Hispanic White vs. other race/ethnicity), problems at school, 

presence of a mood disorder, and physical abuse all achieved the 0.05 level of statistical 

significance and were retained in the preliminary main effects model and tested for 

interactions. Although age (p = 0.05), sexual abuse (p = 0.05), and drug abuse (p = 0.07) 

were only borderline significant, they were retained in the model for testing of 

interactions due to the co-morbid nature of many risk factors.    

The results of interaction term tests are in Table H-1. The interaction between 

presence of a mood disorder and drug abuse and problems at school and drug abuse were 

the only interaction terms that reached the 0.10 level of significance when included in the 

preliminary main effects model. Both interaction terms met the 0.05 level of significance 

to remain in the final multivariate logistic regression model. The final multivariate 

logistic regression model with interaction terms contained sex, race (non-Hispanic White 

vs. other race/ethnicity), problems at school, physical abuse, sexual abuse, drug abuse, 

age, presence of a mood disorder, the interaction between drug abuse and school 

problems, and the interaction between drug abuse and presence of a mood disorder.  

The effect estimates for the significant interaction terms are in Table H-2. 

Without the presence of drug abuse, adolescents who attempted suicide were more likely 

than those who engaged in NSSI to have problems at school (OR: 2.02; 95% CI: 1.31 - 

3.12) and to have histories of mood disorders (OR: 1.55; 95% CI: 1.12 - 2.16). With the 

presence of drug abuse, adolescents who attempted suicide were no longer different from 

those who engaged in NSSI with respect to problems at school as an event precipitating 

self-harm (OR: 0.498; 95% CI: 0.185 - 1.34), but they were even more likely than those 
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who engaged in NSSI to have histories of mood disorders (OR: 4.58; 95% CI: 1.69 - 

12.5).   

Table H-1. Summary of interaction terms added to first multivariate model (n = 744) 
Variable -2 Logliklihood G DF p 
Main effects model 964.155 45.8066   
Sex * Race 964.151 45.8103 1 0.95 
Sex * Age 963.033 46.9280 1 0.29 
Sex * Mood disorder 964.074 45.8867 1 0.78 
Sex * Drug abuse 962.006 47.9550 1 0.14 
Sex * School problems 962.925 47.0359 1 0.26 
Sex * Physical abuse 963.656 46.3050 1 0.50 
Sex * Sexual abuse 963.258 46.4331 1 0.96 
Race * Age 963.931 46.0304 1 0.64 
Race * Mood disorder 964.143 45.8177 1 0.92 
Race * Drug abuse 963.930 46.0309 1 0.64 
Race * School problems 963.259 46.7024 1 0.36 
Race * Physical abuse 963.396 46.5651 1 0.37 
Race * Sexual abuse 964.154 45.8069 1 0.99 
Age * Mood disorder 964.058 45.9027 1 0.76 
Age * Drug abuse 964.140 45.8215 1 0.90 
Age * School problems 963.424 46.5373 1 0.39 
Age * Physical abuse 964.140 45.8210 1 0.90 
Age * Sexual abuse 963.938 46.0235 1 0.64 
Mood disorder * Drug abuse 960.863 49.0981 1 0.08 
Mood disorder * School problems 963.662 46.2988 1 0.48 
Mood disorder * Physical abuse 963.544 46.4172 1 0.44 
Mood disorder * Sexual abuse 961.459 48.5018 1 0.11 
Drug abuse * School problems 958.622 51.3387 1 0.02 
Drug abuse * Physical abuse 964.126 45.8353 1 0.87 
Drug abuse * Sexual abuse 963.530 46.4308 1 0.44 
School * Physical abuse 962.261 47.7006 1 0.15 
School * Sexual abuse 964.153 45.8083 1 0.97 
Physical abuse * Sexual abuse 963.958 46.0036 1 0.65 
 

Table H-2. Effect estimates for interaction terms in the first multivariate logistic 
regression model (n = 744) 

Contrast Estimate 95% CI 
Wald Chi-

Square p 
School problems (drug abuse not present) 2.02 1.31, 3.12 10.2413 0.001 
School problems (drug abuse present) 0.50 0.185, 1.34 1.9012 0.17 
Mood disorder (drug abuse not present) 1.55 1.12, 2.16 6.8526 0.009 
Mood disorder (drug abuse present) 4.58 1.69, 12.5 8.9036 0.003 
 


