
Substance use and mental health predictors of patterns of non-
partner youth violence among high-risk urban youth

Sarah A. Stoddard1,2,3, Elizabeth Meier-Austic2,I, Quyen Epstein-Ngo2,5,II, Maureen 
Walton2,5,6, Patrick M. Carter2,5,4,7, Justin E, Heinze3,4, Marc A. Zimmerman2,3,4, Rebecca 
Cunningham2,4,5,7

1School of Nursing, University of Michigan, 400 N Ingalls Room 4341, Ann Arbor, Michigan, 
48109

2University of Michigan Injury Center, University of Michigan School of Medicine, 2800 Plymouth 
Road, NCRC 10-G080, Ann Arbor, Michigan, 48109

3Department of Health Behavior & Health Education, University of Michigan School of Public 
Health, 1415 Washington Heights 3790A SPH I, Ann Arbor, Michigan, 48109

4Michigan Youth Violence Prevention Center, University of Michigan School of Public Health, 1415 
Washington Heights, Ann Arbor, Michigan, 48109

5Department of Emergency Medicine, University of Michigan School of Medicine, 1500 East 
Medical Center Drive, Ann Arbor, Michigan, 48105

6University of Michigan Addiction Research Center, Department of Psychiatry, University of 
Michigan School of Medicine, 4250 Plymouth Rd., Ann Arbor, Michigan, 48109

7Hurley Medical Center, Department of Emergency Medicine, 1 Hurley Plaza, Flint, Michigan, 
48503

Abstract

Objective—This study examined the association between baseline substance use and mental 

health, and non-partner violence trajectories among youth presenting to an urban emergency 

department who screened positive for drug use. Non-partner violence is physically violent 

victimization or aggression involving someone other than a dating partner.
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Methods—Group-based trajectory modeling was used to identify longitudinal trajectories of 

non-partner violence in N=599 youth (14–24 years old) at baseline, 6, 12, 18 and 24 month 

follow-ups. Multinomial logistic regression analyses were used to examine associations between 

baseline substance use and mental health conditions (i.e., anxiety, depression, and post-traumatic 

stress disorder [PTSD]), and non-partner violence trajectories.

Results—Six trajectory groups were identified for non-partner violence. Binge drinking and 

cannabis, illicit drug, nonmedical prescription stimulant, and polysubstance use in the 30 days 

leading up to their initial ED visit were associated with the likelihood of medium to high non-

partner violence group membership during the two years following their ED visit. Post-traumatic 

stress disorder (PTSD) and depression/anxiety at baseline were also associated with greater risk of 

belonging to medium to high non-partner violence trajectory groups.

Conclusions—Our findings highlight distinct trajectories of violent behavior, with roughly 60% 

of young adults belonging to one of the non-partner violence groups. Although general trajectory 

trends were of decreasing violent behavior, the constellation of baseline risk factors differentially 

predicted group membership. These findings indicate that violence does not operate in a vacuum; 

interventions to reduce violence should also address previous trauma, substance use, and mental 

health issues.
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1. Introduction

Youth violence is a serious public health issue associated with a myriad of adverse 

health concerns including injury, repeated involvement in violence, and mortality, with an 

estimated cost of 18 billion dollars annually in medical care and lost days of work (CDC, 

2016). In 2014, over 500,000 youth were treated in hospital emergency departments (EDs) 

for physical assault injuries, with homicide being the third leading cause of death for those 

between 15–24 years of age (CDC, 2016). Ample evidence supports the association between 

substance use and youth violence and aggression (Cunningham et al., 2006; Epstein-Ngo 

et al., 2013; Rothman et al., 2012 Stoddard et al., 2015; White et al., 2012; Walton et al., 

2009). Yet, less is known about the effect of substance use on the trajectories of youth 

violence over time in the presence of other risk factors such as mental health (e.g., anxiety or 

depression).

General criminological and developmental theories posit variations in individual’s 

trajectories of violence and other antisocial behaviors (which can include substance abuse), 

including differences in the onset, continuity, and severity of these behaviors (Moffitt, 

1993). Moffit (1993) suggests that adolescent antisocial behavior and violent behavior in 

particular may have different patterns and therefore different antecedents. His developmental 

taxonomy of antisocial behavior suggests that violent behavior develops or desists across 

the life span due to individual differences in experiences and concomitant coping strategies, 

skills, and responses to perceived threats. Yet, although Moffit’s developmental taxonomy 

Stoddard et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2021 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



helps to raise the idea of change over time, he only identified two distinct categories of 

youth with unique etiology of antisocial and violent behavior. He also only focused on 

persistent and desisting groups, but it is possible that some youth start later or start and stop 

over time depending on several issues that include how well they navigate developmental 

milestones and what other experiences they have in their peer relationships, families, and 

neighborhoods. Nevertheless, Moffitt’s work direct us to consider the developmental nature 

and different possible trajectories of violent behavior.

Similarly, Problem Behavior Theory suggests that youth substance use and violence tend to 

co-vary and may also share common antecedents, resulting in a “syndrome of problem 

behaviors” (Jessor, 1991). Theoretically, substance use is also a risk factor for youth 

violence due to its acute and chronic pharmacological effects on individual functioning, 

such as reduced inhibition and disruption of cognitive processes (Chermack and Giancola, 

1997; Ito et al., 1996; Pihl and Peterson, 1995; Rothman et al., 2012; Virkkunen and 

Linnoila, 1993). These theories are generally supported by research, with some unique 

findings based on the specific substance used. For example, daily calendar studies to 

examine within-day associations indicate that alcohol increases the risk for non-partner 

violence, whereas findings for marijuana are mixed (Stoddard et al., 2015). Preliminary 

research findings also suggest that use of opiates and sedatives is associated with violence 

perpetration and victimization (Epstein-Ngo et al., 2013; Stoddard et al., 2015; for a 

review, see McGinty, Choksy, & Wintemute, 2016). Longitudinal studies suggest reciprocal 

relationships between substance use and violence perpetration, with some studies finding 

substance use frequency or changes in use predicting later aggression among at-risk youth 

(White, Loeber, Stouthamer-Loeber, & Farrington, 1999; Xue, Zimmerman, & Cunningham, 

2009; for reviews, Stoddard et al., 2015, White, 2002).

Mental health conditions such as post-traumatic stress disorder, anxiety, and depression are 

also associated with violent behavior. PTSD symptoms have been linked to more aggressive 

behavior among adolescents and young adults exposed to traumatic events (Jakupcak & Tull, 

2005; Marsee, 2008) and among veterans (Taft et al., 2007). Furthermore, having a diagnosis 

of a drug use disorder and PTSD predicted future violent injury, as well as subsequent 

involvement in more severe forms of violence such as firearm violence (Carter et al., 2015). 

Other mental health disorders that effect social functioning, such as depression and anxiety, 

are also associated with aggressive behavior (Fava, 1998; Neumann et al., 2010).

High-risk urban youth seeking treatment in hospital EDs are more likely to report 

involvement with youth violence (Walton et al., 2009), substance use (Naeger, 2017), and 

mental health problems (Dorfman et al., 2010; Wilson & Klein, 2000). Yet, longitudinal 

studies examining trajectories of violence for youth presenting to urban emergency 

departments are generally lacking (for exception, see Heinze, Carter, et al., 2018). The 

present study has two aims: 1) to describe the non-partner violence patterns of high-risk 

youth presenting to an urban ED over 24 months; and 2) to examine baseline covariates 

of non-partner violence patterns, with particular examination of the relative contribution of 

substance use. We define non-partner youth violence as physical violent victimization or 

aggression involving someone other than a dating partner.
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2. Methods

2.1 Procedures

Data are from the Flint Youth Injury (FYI) Study, a two-year longitudinal, observational 

study examining substance use and violence outcomes among drug-using youth treated in an 

urban ED. Participants were recruited at Hurley Medical Center (HMC), a Level 1 Trauma 

Center in Flint, Michigan between December 2009 and September 2011. The University of 

Michigan and HMC Institutional Review Boards approved all study protocols. A National 

Institute of Health Certificate of Confidentiality was obtained. Youth (14–24 years) being 

treated at the ED for assault were eligible for screening. Comparison youth who presented 

for non-assault-related complaints (e.g., abdominal pain, fever) were approached based 

on triage time, to mirror the proportion of participants in each age/sex group of assault-

injured participants (See Bohnert et al., 2015). Patients in the assault-injured group and the 

comparison group completed screening and were enrolled in the longitudinal trial if they 

screened positive for past 6-month drug use. Those enrolling in the longitudinal trial then 

completed a baseline survey. Unstable trauma patients were re-approached for enrollment if 

they stabilized within 72 hours of their ED triage time. Patients presenting to the ED for 

an acute sexual assault, child abuse, suicidal ideation/attempt, or with medical conditions 

precluding consent (e.g., alcohol intoxication) were excluded. Non-English speaking youth 

(<1%) were also excluded.

Upon written consent from the patient (and parent/guardian consent with youth assent if 

age <18), participants self-administered a computerized screening survey (approximately 

25 minutes) and received a $1.00 gift (e.g., keychain). Screened participants in the assault-

injured and comparison group reporting past 6-month substance use on the ASSIST 

(i.e., marijuana, prescription stimulants, opioids, or sedatives/sleeping medication, cocaine, 

methamphetamine, heroin; World Health Organization ASSIST Working Group, 2002) were 

enrolled in the longitudinal study and completed a baseline assessment (approximately 

90 minutes; $20 remuneration), urine drug screen ($5), and oral HIV testing ($5; not 

reported here). The baseline interview included self-administered and research assistant 

(RA) administered portions (e.g., Time Line Follow Back (TLFB) interview). Follow-up 

assessments at 6-, 12-, 18, and 24-months mirrored the baseline assessment, and took place 

at the study ED, community locations, the patient’s home or prison/jail (if incarcerated). 

Compensation consisted of $35 for 6-month, $40 for 12-month, $40 for 18-month, and $50 

for 24-month follow-up.

2.2. Characteristics of Sample

Overall, 599 youth (Assault-injured Group=349; Comparison Group=250) were enrolled 

in the longitudinal study. Enrolled youth were mostly male (58.8%), African-American 

(58.3%), and 73.0% were in receipt of public assistance. As past 6-month drug use was an 

entry criterion, all youth in our sample reported recent drug use, with cannabis the most 

frequently reported drug (97%). Nearly half of the sample used cannabis around every other 

day on average in the thirty days leading up to their baseline ED visit. Half of the total 

sample met diagnostic criteria for a drug use disorder, and 20% met criteria for an alcohol 

use disorder. Among youth in the assault-injured group, most sustained injury from a blunt 
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mechanism (i.e., struck by/against; n = 226 [64.8%]), firearm injury (n = 70 [20.0%]; mean 

ISS, 7.2), or cut/pierced wounds (n = 53 [15.2%]; mean ISS=2.2). Among youth in the 

comparison group, 61 (24.4%) presented for an unintentional injury, with the remaining 

participants (189 [75.6%]) seeking care for acute medical issues (Cunningham et al., 2014). 

Follow-up rates for the longitudinal study were 85.3%, 83.7%, 84.2%, and 85.3% at 6, 12, 

18, and 24-months, respectively.

2.3 Measurement

2.3.1. Non-partner violence.—Past 6-month non-partner violence (e.g., violence that 

occurred with a friend, stranger, acquaintance, etc.) was assessed using a modified version 

of the physical assault scale of the Conflict Tactics Scale 2 (Straus et al., 1996), assessing 

frequency and severity of physical victimization (someone did the behavior to you) and 

aggression (you did the behavior to someone else). Severity of aggression or victimization 

was coded: moderate (pushed, grabbed or shoved, slapped) (assigned a value of 1 per act); 

severe (beat up, hit with a hard object, used a knife assigned a value of 2 per act); and 

shooting with or being shot by a gun (assigned a value of 3 per act), consistent with CTS-2 

categories. The sum of these values was used to quantify the severity of non-partner violence 

for each respondent.

2.3.2. Substance use.—Drug and alcohol use for the 30 days leading up to and 

including the day of the ED visit were assessed using the Time Line Follow Back (TLFB) 

semi-structured interview in order to provide data regarding frequency of daily substance use 

(Maisto et al., 1979; Sobell et al., 1979, 1988). Use was assessed with monthly calendars 

beginning on (and including) the day of the baseline assessment and working backwards 

(Sobell et al., 1979). Data from the semi-structured interviews were coded for quantitative 

analysis. Participants reported past 30-day alcohol use (drinks per day); cannabis use; 

nonmedical use (i.e., to get high, taking someone else’s prescription, taking more than 

prescribed) of prescription stimulants, opioids, and sedatives/sleeping medication; and other 

illicit drug use (crack/cocaine, methamphetamine/speed, heroin/street opiates, LSD/other 

hallucinogens). Polysubstance use was defined as using two or more of any of these 

substances on a single day, excluding alcohol. Binge drinking was defined as drinking five 

or more drinks in one day, and was adjusted for in the analysis.

2.3.3 Mental Health Problems.—At baseline, depressive and anxiety symptoms in 

the past week were assessed with six items each from the Brief Symptom Inventory 

(BSI; Derogatis & Melisaratos, 1983). For the purposes of this study, we created a four-

level mental health indicator variable: (1) no anxiety or depression, (2) anxiety only, (3) 

depression only, or (4) both anxiety and depression. Mental health disorders were assessed 

using the MINI and MINI KID (version 6.0, 01/01/10; Sheehan et al., 1998; Sheehan et 

al., 2010), which was RA-administered. The presence or absence of posttraumatic stress 

disorder (PTSD) was assessed for the month prior to the ED visit, excluding the day of ED 

visit. Items for each disorder reflected DSM-IV diagnostic criteria.
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2.3.4 Assault-Related Injury (baseline through two years).—At baseline, chart 

review data for current visit was abstracted from the ED medical record for all participants, 

including visit type (assault-related, non-assault related injury/medical).

2.3.5. Demographics.—Demographic items including age, sex, and race (Harris et 

al., 2003) were ascertained at baseline. Binary variables were created for race (African 

American = 0, Other Race = 1) and age (Ages 19–24 years = 0, and Ages 14–18 years = 1).

2.4. Analytic approach

Data were analyzed using Stata (version 13: traj plugin). First, group-based trajectory 

modeling was applied to determine the number of distinct trajectory patterns for non-partner 

violence. A zero inflated Poisson model was used, as a portion of participants reported 

no non-partner violence at certain time points. The zero inflated Poisson (ZIP) model was 

designed for the analysis of longitudinal count data that contains more zeroes than would 

be expected for a Poisson model (Jones and Nagin, 2013). In this study, the count data 

represented the number of non-partner violence acts perpetrated by or experienced by the 

participant in the past 6-months (weighted by severity), measured at 5 time points over the 

24-month study. Models included quadratic terms to allow for non-linear trajectories. Model 

parameters were estimated using the maximum likelihood approach, which utilized all 

available data for parameter estimation. Non-partner violence trajectory group membership 

did not significantly co-vary with age, sex, or race, so these variables were excluded from 

the final models tested. From a series of fitted models with a different number of trajectory 

groups, the best model was selected based on the Bayesian Information Criterion (BIC; 

Schwarz, 1978).

Second, multinomial logistic regression analyses were conducted to examine potential 

relationships between non-partner violence trajectories and baseline substance use, mental 

health, and assault-related injury. The analyses included age, gender, and race/ethnicity 

as covariates to control for potential confounding effects. Model 1 adjusted for all of the 

variables listed under Model 1 in Table 2. Model 2, examining polysubstance use, also 

adjusted for binge drinking. Adjusted risk ratios of non-partner violence trajectories, given 

each type of substance used, mental health status, and assault-related injury status, were 

estimated.

3. Results

3.1. Non-Partner (i.e. Peer) violence trajectories from baseline to 24 months

We tested one-, two-, three-, four-, five-, six-, and seven-group-based trajectory models. The 

six-group solution proved to be the best fitting model (BIC = −12,637; AIC = −12,591; 

entropy = .96), as compared to the two-group (BIC = −18,568; AIC = −18,552), three-group 

(BIC = −15,751; AIC = −15,729), four group (BIC = −14,390; AIC = −14,357), and five-

group (BIC = −13,424; AIC = −13,382) models. The seven-group model did not converge. 

For the six-group solution, four groups had moderate-to-high frequencies of non-partner 

violence initially (at baseline; Figure 1, Groups 3 – 6). A small percent of youth followed 

a pattern of high chronic non-partner violence throughout the study period (5.8%; high 
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baseline persistent group; group 6). In contrast, 9.7% showed initially high levels of non-

partner violence, yet by 6 months after their ED visit, showed a steep decline in non-partner 

violence and maintained lower levels of non-partner violence (high baseline desistance 
group, group 5). Eighteen percent followed a pattern of moderate non-partner violence 

initially that decreased to very low-to-no non-partner violence 6 months after their ED 

visit, and remained low throughout the study period (moderate baseline desistance group, 
group 4). Twenty-one percent had low-to-moderate levels of violence initially, then showed 

increased violence 6 months after their ED visit, followed by decreased levels over the 

remaining 18-month study period (moderate baseline persistent group; group 3). Two groups 

showed lower levels of non-partner violence at baseline. Approximately 40 percent followed 

a pattern of very low-to-no non-partner violence across the study period (non-violent group; 
group 2). Finally, 5.8% showed a steady increase in non-partner violence, with peak levels of 

non-partner violence at the final 24-month assessment period (low baseline initiators group; 
group 1).

3.2. Risk ratios of non-partner violence trajectories given substance use and mental 
health at baseline

3.2.1. Substance use.—Model 1 adjusted for all of the variables listed under the model 

in Tables 1 and 2, including age, gender, race, and presenting to the ED with an assault-

related injury at baseline. Youth who drank more than four drinks of alcohol per day (binge 

drank) on a greater number of days had a higher risk of belonging to any of the trajectory 

groups that had moderate-to-high levels of non-partner violence at baseline (groups 3 – 6; 

see Table 2). The comparison group (non-violent group, group 2) binge drank 3.2% of days, 

compared with 6.2% – 13.6% of days for the four moderate to high baseline trajectory 

groups (Table 1). A one-day increase in the number of days youth respondents used cannabis 

in the 30 days leading up to their baseline ED visit was associated with a greater risk of 

belonging to the high baseline groups (groups 5 and 6; Table 2). Youth in the high baseline 

groups used cannabis 58.9%–63.8% of the past 30 days; whereas the non-violent group used 

cannabis 45.8% of the past 30 days (Table 1). A one-day increase in illicit drug use was 

associated with 1.24 times the risk of belonging to the high baseline desistence group (group 

5), while a one-day increase in nonmedical use of prescription stimulants was associated 

with nearly twice the risk of belonging to the high baseline persistence group (group 6).

3.2.3. Mental Health Status.—Approximately a quarter of youth in the non-violent 

group (27.3%) reported no depressive or anxiety symptoms at baseline, while the proportion 

of those reporting no anxiety or depressive symptoms in the non-partner violence groups 

was much smaller (ranging 8.6% [high baseline persistence group] to 13.5% [moderate 
baseline persistence group], Table 1). Depression without anxiety was not a risk factor 

for violence, but respondents with anxiety symptoms and no depressive symptoms had 

more than twice the risk of belonging to the moderate baseline desistence group (group 

4) (Table 2). Less than half of the youth in the non-violent group reported symptoms of 

both depression and anxiety (46.6%), while 61.6%–82.8% of respondents in the non-partner 

violent groups reported both types of symptoms (Table 1). Youth with a combination of 

depressive and anxiety symptoms had two- to four-times the risk of belonging to the 

moderate baseline persistence, moderate baseline desistence or high baseline desistence 
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groups (groups 3 – 5, Table 2). Less than 6% of youth in the nonviolent group met the 

clinical criteria for post-traumatic stress disorder (PTSD), compared with 14.3% – 20% in 

the moderate baseline persistence, high baseline desistence and high baseline persistence 
groups (groups 3, 5–6, Table 1). Youth with PTSD at baseline had 2.2 times the risk of 

belonging to the moderate baseline persistence group, and 3.4 times the risk of belonging to 

the high baseline persistence group (Table 2).

Youth who presented with assault-related injuries at baseline had approximately twice the 

risk of belonging to the moderate baseline persistence, moderate baseline desistence, and 

high baseline desistence groups (groups 3–5), as compared to the non-violent group (Table 

2).

3.3. Risk ratios of non-partner violence trajectories over time given polysubstance use at 
baseline

Model 2 examined the relationship between polysubstance use and non-partner violence, 

adjusting for binge drinking days, age, gender, and race/ethnicity. Approximately 1 in 

10 respondents in the non-violent group engaged in polysubstance use, compared to 

approximately 25% in the high baseline groups (groups 5 & 6, Table 1). Youth who engaged 

in polysubstance use in the 30 days leading up to (and including) the day of their baseline 

ED visit had over two times the risk of belonging to the high baseline desistance and 

persistence groups (groups 5 & 6, Table 2).

4. Discussion

4.1 Main Findings

Our study contributes to a growing literature on identifying subgroups of youth violent 

offenders with different causes and correlates (DeLisi & Vaughn, 2014; Heinze, Carter, et 

al., 2018; Vaughn, et al., 2014). For the past fifty years, theorists and researchers have sought 

to identify distinct differences in both patterns of violent and antisocial behavior over time 

and factors that contribute to those differences in order to guide identification, prevention, 

and intervention efforts (DeLisi & Vaughn, 2014; Moffitt, 1993; White, 2002; Wolfgang, 

Figlio, and Sellin, 1972). Our findings are consistent with research in other samples of youth 

and young adults noting different developmental trajectories of non-partner violence were 

identified among high-risk youth (Brame, Nagin, & Tremblay, 2001; Moffitt, 1993; Moffitt, 

Caspi, Dickson, Silva, & Stanton, 1996; Raskin White, Bates, & Buyske, 2001; van der 

Geest, Blokland, & Bijleveld, 2009). Our high baseline persistent group is consistent with 

general criminological theories and the notion that there is a small subset of individuals 

who exhibit stable and persistent antisocial behaviors across the life course (i.e., life-course 

persistent) (Moffitt, 1993) and identified in other analyses as the severe 5% (Vaughn et 

al., 2011; Vaughn et al 2014). Although many respondents in our study were non-violent 

at baseline and throughout the study period, over half of the sample reported moderate to 

high levels of violence at baseline. For many of these initially violent respondents, violence 

desisted by the conclusion of the study and potentially reflects a temporary involvement 

in violence. This finding is consistent with Moffitt’s (1993) developmental taxonomy. Yet, 

about 6% of respondents continued to report high levels of non-partner violence across 
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the two year period (i.e., high baseline persistent group) and an additional 6% of youth 

started with low levels of non-partner violence but showed patterns of high levels by the 

end of the study (i.e., low baseline initiator group). It is possible this low baseline initiator 

group falls within what Moffitt (1993) refers to as the adolescence-limited taxonomy and 

we observed them at a time of increased violent behavior. These findings all suggest the 

developmental nature of violent behavior and the notion that different trajectories may be a 

result of different experiences through the life course. Our results underscore the necessity 

of using a life course perspective for understanding youth violent as one model may not 

adequately fit youths’ experience. This also means that prevention strategies may also need 

to be tailored to address risks pertinent for different experiences.

The constellation of baseline risk factors examined in this study, including alcohol and 

drug use and PTSD, were differentially associated with non-partner violence groups. Binge 

drinking in the 30 days prior to participants’ ED visit (baseline) was associated with greater 

risk of belonging to any non-partner violence group, while marijuana use, illicit drug use, 

and misuse of prescription drugs were associated with an elevated risk of belonging to the 

group exhibiting high levels of non-partner violence at baseline (groups 5 and 6). This is 

not surprising, as previous research has linked alcohol and drug use to violent, aggressive, 

and antisocial behavior (Stoddard et al., 2015; Vaughn et al., 2011). For example, there is a 

strong link between alcohol use and the perpetration of violent behavior, particularly in the 

case of acute alcohol intoxication, which may be associated with cognitive deficits, reduced 

inhibition, and misperception of others’ behaviors (for review, Chermack & Giancola, 1997). 

Marijuana use in the present study was not associated with low or moderate levels of non-

partner violence. This is consistent with laboratory studies on marijuana use and aggression 

(Myerscough & Taylor, 1985). Yet, marijuana use was associated with groups exhibiting 

high levels of non-partner violence. This may be explained by the notion that marijuana 

use may be occurring within contexts or situations prone to high levels of violent conflict 

(e.g., buying or selling illicit drugs; Goldstein, 1985), thus contributing to increased risk 

for violence perpetration or victimization. Furthermore, illicit drug use and prescription 

stimulant misuse has been linked to violent behavior in numerous studies (for review, White, 

2002). In our study, polysubstance users had over two times the risk of belonging to the 

high baseline violence groups compared to the non-violent group, which is an important 

co-morbid risk behavior to address in interventions for violence. Further, future studies 

including daily assessments of substance use in relation to violence are warranted, as prior 

work has identified type of substance use differentially related to type of violence (e.g., 

non-partner violence was more likely on days when alcohol and non-medical sedatives were 

used; Stoddard et al., 2015).

PTSD symptoms at baseline were associated with a higher risk of belonging to the 

moderate persistent and high persistent groups. It is important to note that these trajectories 

were curvilinear; youth in both groups reported initial increases and later decreases in 

non-partner violence. Acute symptoms of PTSD at baseline may have led to violence in 

the period immediately following ED treatment. PTSD symptoms such as hyperarousal 

may contribute to an increased potential for violent aggression, while impaired processing, 

hypervigilance, and co-occurring substance use may decrease defensive signals that protect 

against victimization. (Orcutt et al., 2002; Rich and Sullivan, 2001). PTSD may also be 
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associated with emotional dysregulation which can contribute to impulsive and aggressive 

behaviors (Miles et al., 2016; Weiss et al., 2012). In a sample of violent offenders, 

greater levels of emotion dysregulation were associated with higher psychopathic traits, 

especially lifestyle (i.e., impulsivity) traits (Garofalo et al., 2018). Poor temperaments, such 

as low effortful control (i.e., impulsivity) and negative emotionality (i.e., anger, frustration, 

depression) have also been associated with re-offending in juvenile justice-involved youth 

and incarcerated male violent offenders (Baglivio et al., 2016; Garofalo et al., 2017; Wolff 

et al., 2016). The eventual decrease in non-partner violence may reflect reductions in or 

stabilization of PTSD symptoms over time, however, more research is needed to explore 

this relationship overtime. Yet, our findings do indicate the importance of continued PTSD 

screening among high-risk youth during ED visits to reduce additional incidents of violence 

in the months immediately following their ED visit.

Subsequent involvement with peer violence over time, as demonstrated by youth in the 

moderate baseline persistence group (group 3) and high baseline persistent group (group 

6), is important because one-third of assault-injured youth experience another violent injury 

requiring medical care within 2-years; twice the rate of a comparison sample of non-assault-

injured drug-using youth (Cunningham et al., 2015). Further, among the baseline sample, 

almost half of those seeking care for assault indicated that they did not feel that the 

altercation prompting their visit was over, and almost a quarter indicated that they, or 

their friends or family would likely retaliate (Carter et al., 2017; Cunningham et al., 2014), 

increasing risk for involvement in the criminal justice system. This is consistent with prior 

research identifying the immediate post-ED time period as a high-risk time for retaliatory 

violence, as well as literature noting that retaliation is a key motivation for adolescent 

fighting behaviors (Carter et al., 2015; Copeland-Linder et al., 2012; Rich and Stone, 1996; 

Wiebe et al., 2011). Future research analyzing daily data could aid in clarifying if later 

violent events are related to retaliation for the assault that prompted the ED visit for assault 

at baseline. Regardless, these persistent violence groups may indicate greater anti-sociality, 

as a prior paper from this study showed that although membership in partner only, or non-

partner only, violence was more common than involvement with both over time, antisocial 

personality disorder was associated with all violence types over time (Heinze, Cater, et al., 

2018). Future studies should examine low effortful control and negative emotionality in 

relation to persistence of violence, particularly in the context of neighborhood disadvantage, 

exacerbate violence risk (DeLisi & Vaughn, 2014; Vaughn et al., 2011). Although ideally 

community-level interventions would mitigate such factors associated with youth violence 

(e.g., Branas et al., 2016; Heinze, Krusky-Morey, et al., 2018), individual efforts could 

also be provided, tailoring intervention content to focus on self-regulation and/or future 

orientation (Stoddard et al, 2015).

The findings highlight several potential avenues for intervention, including screening and 

brief intervention for substance use and mental health symptoms in the ED setting, and 

post ED treatment for substance use and mental health to alter the trajectory of non-partner 

violence. The ED is increasingly recognized as a setting in which high-risk youth can 

be engaged for further interventions, as these youth are often not enrolled in school, and 

typically do not have a primary care physician (Cunningham et al., 2010; Waldrop et al., 

1996; Wilson and Klein, 2000) but are not yet engaged in the criminal justice system 
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(Cunningham, 2014). Thus, presentation in the ED may be an optimal venue in which to 

initiate intervention efforts to prevent future violence, with the content and intensity of 

interventions requiring tailoring based on substance use severity (e.g., polysubstance use), as 

well as mental health factors such as PTSD, and comorbid depression and anxiety.

4.2 Limitations

Characteristics of our sample limit the generalizability of our findings. Our sample included 

only youth who reported past drug use or non-medical use of a prescription drug in the 

previous six months. Additionally, youth with assault-related injuries were oversampled. 

Thus, the high prevalence of substance use and assault-related injury in our sample does not 

reflect the general urban ED youth population. Yet, victimization more broadly is incredibly 

common among youth and young adults, even if not assault specifically. In addition, our 

sample was drawn from a single urban ED, so may not reflect youth presenting to other 

urban ED, and may not generalize to patients from other settings (e.g., suburban, rural). 

Data were based on self-report, however, several procedures shown to facilitate accuracy 

were used, including assurance of confidentiality, as well as collection of urine drug screens 

for substance use data (Brener, Billy, & Grady, 2003). Next, substance use and mental 

health were only examined at baseline. Although this advances our understanding of risk 

factors that may be predictive of differential patterns of violence among high-risk youth 

seeking treatment at urban EDs, examination of the longitudinal co-variation in these factors 

over time is needed. Finally, this paper focused on sub-groups of non-partner violence 

trajectories, but did not examine partner violence. Future papers examining sub-groups of 

partner violence are also warranted, as prior data from this study shows differences between 

substance use in relation to violence type at the daily level (Epstein-Ngo et al., 2014).

5. Conclusions

Distinct trajectories of violent behavior were identified among drug-involved youth who 

present to the ED, with 60% belonging to one of the non-partner violence groups, indicating 

that these young adults were exhibiting some pattern of non-partner violence victimization 

or aggression in the two years following the ED visit. Although general trajectory trends 

were of decreasing non-partner violence, the constellation of baseline risk factors (e.g., 

substance use and mental health) differentially predicted group membership, including 

groups with higher baseline non-partner violence even if their non-partner violence 

decreased after initial ED visit, and non-partner violence groups in which aggression 

remained steady or even increased over time. Our findings indicate that youth violence 

does not operate in a vacuum, and interventions to reduce violence also need to address 

other factors including previous trauma, mental health, and substance use. Future research 

should examine additional upstream factors, such as low effortful control and negative 

emotionality, to inform tailoring individual-level intervention content to enhance effects. 

Such interventions could be provided in concert with broader community-level interventions 

to reduce health disparities in youth violence (Heinze, Krusky-Morey, et al., 2018).
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Highlights

• Results suggest six distinct patterns of non-partner violence over time with 

variability in timing and severity. Mental health and substance use were both 

consistent predictors of class membership.

• Although about 6% of individuals continued to report high levels of non-

partner violence across the two-year period (i.e., high baseline persistent 
group) and 6% of youth started with low levels of non-partner violence but 

showed patterns of high levels by the end of the study (i.e., low baseline 
initiator group), most individual’s involvement with violence decreased over 

time.

• Post-traumatic stress disorder (PTSD) and comorbid depression and anxiety 

at baseline were associated with greater risk of belonging to medium to high 

non-partner violence trajectory groups.

• Interventions to reduce violence should also address previous trauma, 

substance use, and mental health issues.
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Figure 1. 
Group-based developmental trajectories of non-partner violence in a high-risk urban youth 

sample at their baseline Emergency Department visit and during the following 24-month 

period (N=599)a

a Percentages reported in the figure are percentages of the total sample. Baseline non-partner 

violence levels represent the frequency and severity of non-partner violence in the six 

months leading up to participants’ initial ED visit. Groups 1, 3, and 6 increased (P < .001). 

Groups 2, 4, and 5 decreased (P < .001). Groups 3, 4, 5, and 6 had curvilinear relationships 

(P < .001).
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Table 1:

Across non-partner violence trajectories over the two-year study, mean percentage of days of substance use, by 

substance, in the past 30-days at baseline, and percentage distribution by age group, gender, race, assault-

related injury, PTSD, depression/anxiety, and polysubstance use at baseline (N = 599)

Outcome

Baseline Variables

Non-violent 
group (or 
low) (group 
2) (n=238, 
39.7%)

Low 
baseline 
initiators 
(group 1) 
(n=35, 5.8%)

Moderate 
baseline 
persistent 
(Group3) 
(n=126, 21%)

Moderate 
baseline 
desistance 
(group 4) 
(n=108, 18%)

High baseline 
desistance 
(group 5) 
(n=57, 9.5%)

High baseline 
persistent 
(group 6) 
(n=35, 5.8%)

Model 1: Past 30-
Days-Substance-Use 
at Baseline

% of Days 
(SE)

% of Days 
(SE)

% of Days 
(SE)

% of Days 
(SE)

% of Days 
(SE)

% of Days 
(SE)

Chi-
Square 
P Value 
b

Binge Drinking Days 3.2% (.49) 4.1% (1.96) 8.2% (1.54) 6.2% (1.42) 10.0% (2.95) 13.6% (3.77) .001

Cannabis Days 45.8% 
(2.62)

52.8% (7.23) 54.3% (3.67) 52.5% (3.87) 58.9% (5.68) 63.8% (6.87) .079

Illicit Drugs 0.3% (.14) 2.1% (1.74) 0.6% (.40) (.73) 7.3% (3.93)
a 0.1% (.19) .005

Prescription Opioids 0.7% (.38) 0.0% (.00) 1.6% (.88) 0.3% (.15) 0.5% (.42) 0.4% (.47) .785

Prescription Sedatives 0.5% (.21) 2.8% (2.49) 1.5% (.84) 0.1% (.12) 2.4% (1.7) 1.5% (.86) .304

Prescription 
Stimulants

0.0% (.07) 0.0% (.00) 0.1% (.10) 0.0% (.00) 0.1% (.17) 0.8% (.85) .088

Baseline 
Characteristics

Count (%) Count (%) Count (%) Count (%) Count (%) Count (%)

Age14–18 vs. 19–24 
c 52 (21.8%) 10 (28.6%) 41 (32.5%) 31 (28.7%) 17 (29.3%) 10 (28.6%) .097

Female vs. Male 94 (39.5%) 15 (42.9%) 50 (39.7%) 47 (43.5%) 27 (46.6%) 14 (40.0%) .743

Other Race vs. African 
American

89 (37.4%) 17 (48.6%) 59 (46.8%) 43 (39.8%) 28 (48.3%) 15 (42.9%) .201

Assault-Related Injury 110 (46.2%) 20 (57.1%) 82 (65.1%) 74 (68.5%) 43 (74.1%) 21 (60.0%) < .001

Baseline Mental 
Health

Count (%) Count (%) Count (%) Count (%) Count (%) Count (%)

Post-Traumatic Stress 
Disorder

14 (5.9%) 4 (11.4%) 18 (14.3%) 9 (8.3%) 9 (15.5%) 7 (20.0%) .005

(a) No Depression or 
Anxiety

65 (27.3%) 4 (11.4%) 17 (13.5%) 12 (11.1%) 6 (10.3%) 3 (8.6%)

(b) Depression but no 
Anxiety

41 (17.2%) 6 (17.1%) 20 (15.9%) 9 (8.3%) 3 (5.2%) 4 (11.4%)

(c) Anxiety but no 
Depression

21 (8.8%) 3 (8.6%) 12 (9.5%) 10 (9.3%) 1 (1.7%) 5 (14.3%)

(d) Depression and 
Anxiety

111 (46.6%) 22 (62.9%) 77 (61.1%) 77 (71.3%) 48 (82.8%) 23 (65.7%) < .001

Model 2: 
Polysubstance Use in 
the Past 30-Days?

Count (%) Count (%) Count (%) Count (%) Count (%) Count (%)

Yes vs. No 25 (10.5%) 4 (11.4%) 25 (19.8%) 16 (14.8%) 14 (24.6%) 9 (25.7%) .005

a
High-Decreasing Peer Conflict trajectory group illicit drug % of days breakdown: meth 0.0%, cocaine/crack 3.4%, heroin/street opiates 3.6%, and 

LSD/hallucinogens 0.1%.

b
Pearson Chi-Square tests for differences in distribution between the Low, Medium (combined), and High (combined) Peer Conflict groups.
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c
Youth ages 14 – 18 were the reference group.
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Table 2:

Adjusted risk ratio
a
 of non-partner violence trajectories over the two-year study, according to pattern of 

substance use and mental health at baseline, with the “Non-violent” trajectory (n=238, 39.7%) as the reference 

category for comparison (N=599)

Outcome

Baseline Variables

Low baseline 
initiators (group 
1) (n=35, 5.8%)

Moderate 
baseline 
persistent (group 
3) (n=126, 21%)

Moderate baseline 
desistance (group 
4) (n=108, 18%)

High baseline 
desistance (n=57, 
9.5%) (group 5)

High baseline 
persistent (n=35, 
5.8%) (group 6)

Adjusted Risk 
Ratios (95% CI)

Adjusted Risk 
Ratios (95% CI)

Adjusted Risk 
Ratios (95% CI)

Adjusted Risk 
Ratios (95% CI)

Adjusted Risk 
Ratios (95% CI)

Model 1:
Past 30-Days Substance Use at Baseline

Binge Drinking Days 1.05 (.92–1.20) 1.12 (1.04–1.22)** 1.09 (1.00–1.18)* 1.13 (1.04–1.23)** 1.18 (1.08–
1.29)***

Cannabis Days 1.02 (.99–1.05) 1.02 (1.00–1.04) 1.02 (1.00–1.04) 1.03 (1.00–1.06)* 1.04 (1.00–1.07)*

Illicit Drugs
b 1.16 (.94–1.43) 1.03 (.81–1.30) 1.12 (.91–1.38) 1.24 (1.02–1.51)* .86 (.48–1.55)

Prescription Opioids
c .002 (.00-.00) 1.00 (.87–1.16) .87 (.65–1.17) .87 (.66–1.13) .70 (.33–1.49)

Prescription Sedatives 1.09 (.96–1.24) 1.05 (.93–1.19) .68 (.40–1.17) 1.07 (.94–1.21) 1.02 (.83–1.25)

Prescription Stimulants .002 (.00-.00) 1.04 (.53–2.05) .002 (.00-.00) 1.37 (.66–2.86) 1.96 (1.03–3.75)*

Baseline Characteristics

Adolescent vs. Adult
d 1.68 (.73–3.85) 2.36 (1.40–3.97)** 1.77 (1.02–3.08)* 2.34 (1.15–4.76)* 2.33 (.99–5.46)

Female vs. Male 1.21 (.57–2.58) 1.01 (.63–1.63) 1.15 (.70–1.89) 1.34 (.70–2.56) .89 (.40–1.98)

Other Race vs. African 
American

1.78 (.85–3.74) 1.55 (.97–2.49) 1.10 (.67–1.82) 1.41 (.74–2.68) 1.25 (.57–2.74)

Assault-Related Injury 1.44 (.69–3.00) 2.02 (1.26–3.23)** 2.38 (1.45–3.92)* 2.62 (1.32–5.20)** 1.38 (.63–3.01)

Baseline Mental Health

Post-Traumatic Stress 
Disorder

1.46 (.42–5.05) 2.22 (1.00–4.89)* 0.91 (.36–2.30) 1.43 (.53–3.88) 3.43 (1.14–10.33)*

(b) Depression but no 

Anxiety
e

2.42 (.63–9.27) 2.21 (1.00–4.88) 1.27 (.48–3.34) .62 (.11–3.42) 2.24 (.47–10.77)

(c) Anxiety but no 
Depression

2.30 (.47–11.37) 2.26 (.89–5.74) 2.84 (1.03–7.75)* .40 (.04–4.20) 4.37 (.92–20.78)

(d) Depression and Anxiety 2.87 (.92–8.93) 2.29 (1.19–4.39)* 3.72 (1.84–
7.50)***

4.17 (1.53–
11.39)**

2.98 (.82–10.91)

Model 2:

Polysubstance Use in the 
Past 30-Days? (Yes/No)

1.05 (.34–3.27) 1.99 (1.07–3.70)* 1.44 (.72–2.88) 2.67 (1.25–5.71)* 2.90 (1.20–7.00)*

*
=P<.05;

**
=P<.01;

***
=P<.001
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a
Model 1 adjusted for each variable listed under Model 1. Model 2 examined whether each respondent engaged in polysubstance use with any of 

the following combination of substances: cannabis, prescription opioids, prescription sedatives, prescription stimulants, meth/speed, crack/cocaine, 
heroin/street opiates, and LSD/Hallucinogens. Model 2 adjusted for age group, gender, race/ethnicity, and assault-related injury at baseline.

b
Illicit drugs (crack/cocaine, heroin/street opiates, meth, LSD/Hallucinogens) were tested individually in Model 1. No individual illicit drug was 

significant, so the values were summed to create a composite variable.

c
References to prescription medication use are specifically to nonmedical use of the listed compounds.

d
Youth ages 14 – 18 were the reference group.

e
Reference group was participants reporting no symptoms of depression or anxiety.
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