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Abstract

Introduction—Exposure to violence is a risk factor for firearm carriage. Youth exposed to 

violence also have difficulty envisioning positive future outcomes (e.g., educational outcomes), 

which can increase the likelihood of firearm carriage over time. Researchers, however, have not 

yet examined whether changes in exposure to violence over time can influence the developmental 

trajectories of firearm carriage. To address this gap, we (1) examined the longitudinal association 

between exposure to violence and firearm carriage (grades 9 to 12) and then (2) examined whether 

changes in future expectations mediated this longitudinal association.

Method—The longitudinal association between exposure to violence and firearm carriage 

through future expectations was examined among 850 adolescents from the Flint Adolescent 

Study. Participants were recruited from four high schools in a midwestern city in the United 

States. Parallel latent growth models and latent growth mediation models were estimated.

Results—A positive association was observed between the rate of change in exposure to violence 

and firearm carriage. Exposure to violence also indirectly increased the risk for firearm carriage 

over time by decreasing future expectation in the 9th grade.

Conclusions—Our results support the idea that helping youth develop positive attitude about 

educational success may help reduce firearm carriage. Increasing positive expectations about 

future may help prevent firearm carriage within the context of violence exposure.
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Firearm injury and related deaths are a serious public health concern for adolescents living 

in the U.S. (Grinshteyn & Hemenway, 2016). Firearm injuries are the cause of death for 

approximately 19 youth per day (Fowler, Dahlberg, Haileyesus, Gutierrez, & Bacon, 2017), 

with the majority of deaths (approximately 80%) occurring during ages 13 to 17 (Center for 

Disease Control Prevention, 2016). Firearm carriage is an important risk factor for firearm 

violence even after controlling for criminal justice involvement, drug use, and mental health 

outcomes (Carter et al., 2013; Carter et al., 2015; Cunningham et al., 2010). Given the 

importance of firearm carriage on firearm violence, it is important to elucidate mechanisms 

that contribute to firearm carriage among youth. Exposure to violence (e.g., violent 

victimization, witnessing violence) has been documented as a predictor of firearm 

possession (Molnar, Miller, Azrael, & Buka, 2004; Reid, Richards, & Loughran, 2017; 

Spano & Bolland, 2011; Spano & Bolland, 2013; Vaughn, Howard, & Harper-Chang, 2017). 

While the association between exposure to violence and firearm possession is established, 

psychological mechanisms underlying this link is limited.

Guided by theory and research on adolescent future expectations (see Stoddard & Pierce, 

2015), anticipating positive future outcomes (e.g., graduating high school) during this life 

stage is essential to optimal development, psychological well-being, and positive health 

behavior during late adolescence and emerging adulthood (McDade et al., 2011; Schmid, 

Phelps, & Lerner, 2011; Wood, Kaplan, & McLoyd, 2007). Exposure to violence, however, 

is a risk factor that can diminish positive future expectations among adolescents (Bolland, 

McCallum, Lian, Bailey, & Rowan, 2001; Stoddard, Henly, Sieving, & Bolland, 2011). 

Moreover, negative future expectations have been associated with increased firearm carriage 

(Duke, Borowsky, Pettingell, & McMorris, 2011). Given the pattern of results on future 

expectations, we seek to understand whether future expectations, and specifically future 

education-related expectations are a key component of the pathway linking exposure to 

violence with firearm carriage.

Longitudinal Association between Exposure to Violence and Firearm 

Possession

The positive associations between exposure to violence and firearm possession is well 

established (Carter et al., 2013; Carter et al., 2015; Molnar, Miller, Azrael, & Bulka, 2004; 

Reid et al., 2017; Slovak & Singer, 2001; Spano & Bolland, 2013; Spano, Pridemore, & 

Bolland, 2012). In a recent study, the odds of carrying a firearm increased by approximately 

40% after exposure to violence among adolescents (Beardslee et al., 2018). Reid and 

colleagues (2017) similarly reported that higher levels of exposure to violence, even after 

controlling for psychological distress, increased the likelihood of firearm carriage among 

adolescents. While these studies collectively shed important insights about the immediate 

and long-reaching effects of early exposure to violence on firearm carriage outcomes among 

adolescents, researchers have not yet examined whether changes in exposure to violence can 
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alter the trajectory of firearm carriage risk. That is, it is critical for researchers to assess how 

changes in exposure to violence can influence the nature of change (i.e., rate of change, 

direction of change) in firearm carriage risk. Exposure to violence, as documented in 

previous longitudinal studies can change throughout adolescence (Heinze, Stoddard, Aiyer, 

Eisman, & Zimmerman, 2017), which may inform how the risk of firearm outcomes unfolds 

developmentally. To date, researchers have primarily examined whether exposure to violence 

can predict future firearm carriage (e.g., Beardslee et al., 2018). Testing this longitudinal 

link is also important for interventionists because decreasing exposure to violence over time 

may, in turn, lower the risk of firearm carriage over time. Thus, we aim to examine whether 

the rate of change in exposure to violence influences the rate of change in firearm carriage 

risk from the 9th to 12th grade among adolescents residing in Flint, MI. We will also test 

whether 9th grade exposure to violence is associated with the rate of change in firearm 

carriage risk to determine the influence of early exposure to violence on firearm carriage 

over time.

Exposure to violence, Future Expectations, and Firearm Carriage

To guide our understanding of how exposure to violence shapes firearm possession, 

researchers have postulated that high levels of exposure to violence may negatively influence 

one’s cognition about themselves, their social world, and their future (Frankenhuis, 

Panchanathan, & Nettle, 2016). For instance, researchers have documented that youth who 

routinely contend with exposure to violence may develop retaliatory attitudes (Copeland-

Linder, Johnson, Haynie, Chung & Cheng, 2012), promote a self-protection mindset 

(Brazina, Agnew, Cullen, & Wright, 2004), and hold beliefs that the world is an unsafe place 

(Milam, Furr-Holden, & Leaf, 2010). These attitudes, in turn, can deteriorate the youth’s 

expectations about their future and increase violent behaviors (Stoddard et al., 2015), which 

may increase the likelihood of firearm carriage. While future expectations have been 

discussed as a potential mediator that can bridge exposure to violence to firearm violence 

(Duke et al., 2011; Stoddard et al., 2015), this mechanism has not been tested. Thus, we will 

test if increases in exposure to violence diminishes future expectations, which increases the 

likelihood of firearm carriage over time.

Expectations about educational and career aspirations may play a vital role in shaping 

psychological well-being (Schmid, Phelps, & Lerner, 2011; Schmid, Phelps, Mueller, 

Napolitano, Boyd, & Lerner, 2011) and health behaviors among adolescents (Harris, 

Duncan, & Boisjoly, 2002; McDade et al., 2011). While positive future expectations are 

essential to positive youth development and well-being (Stoddard & Pierce, 2015), positive 

future expectations are also vulnerable to stressful life experiences (Agnew, 1992; Agnew & 

White, 1992). Among adolescents, for instance, exposure to violence has been associated 

with diminished expectations about meeting educational goals (Boxer, Edwards-Leeper, 

Goldstein, Musher-Eizenman, & Dubow, 2003). Higher levels of future career orientation 

was also associated with decreases in violent behaviors over time (Stoddard et al., 2011). 

Guided by the empirical literature on exposure to violence and future expectations, 

adolescents exposed to violence may have difficulty anticipating positive future outcomes 

(e.g., graduating high school), which may diminish the likelihood of engaging in planning 

and goal setting (Trask-Tate & Cunningham, 2010). In turn, adolescents with negative future 
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expectations, within the context of exposure to violence, may pursue risky activities (e.g., 

firearm carriage) that lead to firearm violence. While little is known about the relation 

between future expectation and firearm carriage, future orientation has been linked to violent 

behaviors, including weapon carriage (Bolland, 2003; Bradley & Greene, 2013; Resnick, 

Ireland, & Borowsky, 2004; Stoddard et al., 2011).

Exposure to violence can also invoke symptoms of trauma, including a shortened time 

horizon (Graham-Bermann & Seng, 2003). Shortened time horizon has been conceptualized 

as “…a negative evaluation of what the future offers” (RatCliffe, Ruddell, & Smith, 2014). 

Adolescents contending with a foreshortened sense of future may no longer perceive a 

meaningful future and perceive negative beliefs about their future, such as - “I will not 

graduate high school,” or “I will die before I’m 18” (RatCliffe et al., 2014). Envisioning 

negative future outcomes has been associated with a “nothing to lose” mentality, which can 

promote risky behaviors such as carrying a firearm regardless of risk awareness (Harris, 

Duncan, & Boisjoly, 2002). Although future expectations are often multifaceted and include 

expectations about education, career, relationships, and family, expectations about 

educational outcomes are particularly salient during adolescence (Nurmi, 1987). 

Expectations about future educational outcomes may play a critical role in behavior choices 

that influence later adult outcomes. It is, therefore, conceptually reasonable that future 

expectations about educational outcomes may undergird the association between exposure to 

violence and firearm carriage among adolescents and play a critical role in shaping the 

developmental and psychological consequences of exposure to violence.

Confounding Effects

It is also important to mention that socio-demographic correlates (e.g., sex, socio-economic 

status, and age), internalizing symptoms, and alcohol, tobacco, and other drug use (ATOD) 

are person-level characteristics that can influence firearm carriage. For instance, these 

demographic and health-related factors have been consistently associated with firearm 

carriage among youth (see Schmidt et al., 2019). Moreover, internalizing symptoms (e.g., 

Lee & Neblett, 2017) and ATOD use (e.g., Derefinko et al., 2016) undergo developmental 

changes throughout adolescence. To mitigate confounding bias, it is crucial for researchers 

to adjust for sex, socioeconomic status, age, internalizing symptoms, and ATOD when 

examining the effect of exposure to violence on firearm carriage.

Current study

While exposure to violence is longitudinally associated with firearm carriage (Beardslee et 

al., 2018), researchers have not yet empirically investigated whether temporal changes in 

exposure to violence predict the trajectory of firearm carriage risk from adolescence to 

emerging adulthood. Further, our understanding of future expectations as a mediator to the 

longitudinal association between exposure to violence and firearm carriage is limited. Our 

model (see Figure 1) represents one way of understanding the association between exposure 

to violence and firearm carriage. To date, exposure to violence has been associated with 

diminished future expectations (Stoddard et al., 2015), while diminished future expectations 

have been associated with firearm carriage (Duke et al., 2011). To add to our understanding 
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of youth firearm carriage, our study consisted of two aims. First, we examined whether 

longitudinal changes in exposure to violence can increase the trajectory of firearm carriage 

risk from grades 9 to 12. Second, we examined whether developmental changes in future 

expectations mediated this association.

Method

Participants

We analyzed data from the Flint Adolescent Study (FAS; Zimmerman, Caldwell, & Bernat, 

2002) during waves 1 (1994–1995; Mage = 14.9, SDage = .0.64), 2 (1995–1996; Mage = 15.8, 

SDage = 0.64), 3 (1996–1997; Mage = 16.8, SDage = 0.63), and 4 (1997–1998; Mage = 18.0, 

SDage = 0.63). Our sample initially included 850 participants attending one of four public 

high schools in Flint, Michigan in 1994. The overarching goal of the original study was to 

investigate risk and resilience factors among youths who were at risk for school dropout and 

substance use. To be eligible for the original study, participants had a grade point of 3.0 or 

lower at the end of the eighth grade, were not diagnosed by the school as having an 

emotional or developmental impairment, and self-identified as African American (n=681) or 

White (n=142).

The sample for the current analysis includes 566 participants due to missing data (i.e., 

missing on exogenous variables). A series of independent means t-tests (continuous 

variables) and chi-square tests (categorical variables) were conducted to examine differences 

between the analyzed and excluded participants across the focal predictors and outcomes. 

We did not observe systematic differences between the excluded and analyzed samples (see 

supplementary table 1).

Procedure

In each wave, trained interviewers conducted 50–60 minute face-to-face interviews with 

participants at home or in a community setting. After each interview, participants completed 

a paper and pencil questionnaire on substance use and sexual behavior to ensure more 

confidentiality for these questions. Researchers obtained consent from the participants’ 

parent as well as assent from the participant. The retention rates of the original study were 

generally high (90%) for the first four waves. The university institutional review board 

approved all study protocols and the study meets the requirements for the protection of 

human subjects.

Measures

Firearm Carriage.—To assess firearm carriage during Waves 1 to 4, participants were 

asked, “In the last 12 months, how often have you carried a gun?” Participants responded on 

a 5-point Likert scale of 0 (0 times) to 4 (4+ times).

Exposure to Violence.—The frequency of violent victimization and violence observation 

in the past 12 months were averaged to assess violence exposure within each measurement 

period (i.e., Waves 1 to 4). Participants reported the frequency of violence exposure on a 5-

point Likert type scale of 0 (0 times) to 5 (4 or more times) in the past 12 months. 
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Specifically, three questions pertained to violent victimization (i.e., “I had someone threaten 

to hurt me”, “I had something taken from me by physical force”, and “I experienced being 

physically assaulted or hurt by someone”), while two items assessed violence observation 

(i.e., “seen someone commit a violence crime where a person was hurt” and “seen someone 

get shot, stabbed or beaten up”).

Future Expectations.—In Waves 1 to 4, two indicators were used to measure the 

participants’ future expectations about educational outcomes, a critical component when 

thinking about the future during adolescence: 1) the participant’s belief about how likely 

he/she was to graduate from high school, and 2) the participant’s belief about how likely 

he/she was to continue education after high school (e.g. go to trade school/college/4-year 

University). Participants responded to each item on a 5-point scale ranging from 0 (not at all 
likely to) to 4 (very likely). We computed a composite score by taking the mean for the two 

indicators. Inter-item correlation ranged from .37 to .43 across waves.

Time Invariant and Varying Covariates.—In Wave 1, participants self-reported their 

sex, race, and mother’s educational attainment (i.e. did not graduate high school, graduated 

high school, or attending/completed higher-education). We also used the Brief Symptom 

Inventory (Derogatis & Spencer, 1982) from Waves 1 through Wave 4 to assess internalizing 

symptoms (12 items, Cronbach’s α =.84–91) during the past week. The frequency of 

alcohol, cigarette, and marijuana use were each assessed during Waves 1 through 4. During 

each measurement period, participants were asked how frequently they used each substance 

during the past 30 days on a scale from 0 (0 times) to 6 (40 or more times). We analyzed 

internalizing symptoms, alcohol use, cigarette use, and marijuana use as time varying 

covariates. Lastly, we adjusted for the four high schools from where the participants were 

recruited by including each school as a nominal predictor (i.e., the fourth high school was 

the referent group).

Analytic Approach

All statistical analyses were conducted using Mplus, version 8.2 (Muthén & Muthén, 2019). 

Descriptive statistics and the inter-correlations between study variables were examined. As 

an initial step to examining the psychological pathway from exposure to violence to firearm 

carriage, we fit unconditional latent growth models (LGMs) to characterize within and 

between-person change for exposure to violence, future expectation, and firearm carriage. In 

particular, since we are interested in examining associations between latent growth terms, 

LGMs ascertained variability in the growth terms. Model fit was considered acceptable if the 

root mean square error of approximation (RMSEA) was equal to or less than .09 (Brown & 

Cudeck, 1980), comparative fit index (CFI) was greater than 0.90 (Bentler, 1990), and 

Tucker Lewis (TLI) index was greater than .90 (Tucker & Lewis, 1973). We used a 

diagonally weighted least square estimation with mean and variance adjustments to estimate 

the LGM for firearm carriage. WLSMV has been recommended for categorical, non-normal 

data, as no distributional assumptions are made about the observed variables (see Li, 2015). 

For future expectation and exposure to violence, we used maximum likelihood estimation to 

estimate the LGMs.
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To evaluate the first aim of the study, we fit a parallel process latent growth model (PP-

LGM) to evaluate the associations between latent intercepts (i.e., Wave 1) and slopes (rate of 

change from Waves 1 to 4) for exposure to violence and firearm carriage. We subsequently 

conducted latent growth mediation model (LGMM; Cheong, MacKinnon, & Khoo, 2003). 

Specifically, the growth terms (i.e., latent intercept, slope) of future expectations were 

regressed on the intercept of exposure to violence, while the slope of future expectations was 

regressed on the slope of exposure to violence. In addition, the growth terms of firearm 

carriage were regressed on the intercepts of exposure to violence and future expectations, 

while the slope of firearm carriage was regressed on the slope of future expectations and 

exposure to violence. After evaluating model fit, indirect effects were examined from the 

growth terms of exposure to violence to the slope of firearm carriage through the growth 

terms of future expectations (see Cheong et al., 2003 for a detailed review of LGMM). We 

controlled for sex, race (i.e., non-White), mother’s educational attainment, alcohol use, 

marijuana use, cigarette use, and internalizing symptoms in the PP-LGM and LGMM. 

WLSMV estimation, in conjunction with a bootstrapping procedure (1000 bootstraps), were 

implemented to estimate model coefficients in the PP-LGM and LGMM. Indirect effects 

were estimated using a bias-corrected bootstrap procedure in the LGMM (i.e., MacKinnon, 

Lockwood, & Williams, 2004). Missing data was handled for both aims using pairwise 

deletion if missing on the dependent variable, and listwise deletion if missing on the 

independent variable.

Results

Preliminary Analysis and Unconditional Latent Growth Models

Descriptive statistics for the study variables are reported in Table 1. Of note, the observed 

mean of exposure to violence gradually decreased from grade 9 to 12, whereas the observed 

mean of firearm carriage, marijuana use, cigarette use, and alcohol use increased gradually. 

Further, future expectations, on average, decreased from grade 9 to 12. Moreover, firearm 

carriage was associated between measurement periods (range or correlation = .32 – .66), 

with stronger correlations observed between measurement periods closer in time (e.g., t and t
+1). Furthermore, 101 participants endorsed carrying a firearm during a single measurement 

period, while 82 participants reported carrying a firearm across multiple measurement 

periods.

Intercept, slope, and quadratic estimates were initially estimated for unconditional LGMs for 

exposure to violence, future expectations, and firearm carriage. However, we elected to 

include only the intercept and slope estimates since the fixed and random effects of the 

quadratic terms were not significant (see Table 2). The LGM for exposure to violence 

demonstrated acceptable fit (see Table 2), with variability in the intercept (σ2 = .30) and 

slope term (σ2 = .02). The LGM for future expectations also fit the data well (see Table 2), 

with variability in the intercept (σ2 = .15) and slope (σ2 = .02). Lastly, variability was 

observed in the intercept (σ2 = .88) and slope term (σ2 = .05) for firearm carriage, and the 

LGM fit the data well (see Table 2).
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Aim 1: Longitudinal Association between Exposure to Violence and Firearm Carriage

We tested the first study aim by regressing the latent intercept and slope of firearm carriage 

on the latent intercept and slope of exposure to violence. The PP-LGM demonstrated 

satisfactory model fit (see Table 3) and the latent slope of exposure to violence was 

positively associated with the latent slope of firearm carriage (b = 0.77), net the effects of 

demographic characteristics, internalizing symptoms, future expectations, and substance use 

indicators. The latent intercept of exposure to violence was positively associated with the 

latent intercept of firearm carriage (b = 0.58), whereas the latent intercept of exposure to 

violence did not predict the latent slope of firearm carriage.

Several time invariant covariates were associated with the latent growth terms in the PP-

LGM (see Table 3). The latent intercept of firearm carriage was positively associated with 

being male, while the latent slope of firearm carriage was positively associated with 

identifying as non-White. In addition, as shown in Table 3, exposure to violence (i.e., 

victimization, observation) in the 9th grade was positively associated with being male and 

non-White. Moreover, differences in violence exposure was observed between participants 

in high school 2 and high school 4. Lastly, as shown in Table 4, exposure to violence was 

positively associated with internalizing symptoms and alcohol use, and negatively associated 

with future expectations at each grade level (i.e., 9th to 12th grade). Marijuana use was 

positively associated with exposure to violence after grade 9, and cigarette use was 

positively associated with exposure to violence after grade 10. With regards to firearm 

carriage, marijuana use was positively associated with firearm carriage in the 11th grade, 

while cigarette use was associated with firearm carriage at all grade levels except 10th grade 

(see Table 4). Future expectations was negatively associated with firearm carriage in grade 

12 and internalizing symptoms was positively associated with firearm carriage in the 9th and 

10th grade.

Aim 2: Future Expectations as a Mediator

To investigate future expectations as a mediator to the longitudinal association between 

exposure to violence and firearm carriage, we estimated a LGMM that fit the data well (see 

Table 5). After controlling for demographic factors, internalizing symptoms, and substance 

use correlates, the LGMM revealed that the latent slope of exposure to violence (b = 2.03) 

and the latent intercept of future expectations (b = −0.65) predicted the latent slope of 

firearm carriage. In addition, the latent intercept of exposure to violence (b = 1.39) and the 

latent intercept of future expectation (b = 0.81) predicted the latent intercept of firearm 

carriage. For future expectations, the latent slope of exposure to violence predicted the latent 

slope of future expectations (b = −0.20), while the latent intercept of exposure to violence 

predicted the latent intercept of future expectations (b = −0.22). To examine whether future 

expectations mediated the longitudinal association between exposure to violence and firearm 

violence, we examined three indirect effects (see Table 7). Of the three, we observed an 

indirect effect from the latent intercept of exposure to violence to the latent slope of firearm 

carriage through the latent intercept of future expectations (b = .15). In particular, exposure 

to violence was associated with less future expectations in the 9th grade, while lower levels 

of future expectations was associated with a higher rate of change in firearm carriage.
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The influence of covariates on the growth terms of exposure to violence, future expectations, 

and firearm carriage can be found in Table 6. It is noteworthy to mention that the latent 

intercept of firearm carriage and exposure to violence was associated with being male, 

whereas the slope of firearm carriage was associated with being Non-White. Moreover, 

differences between the first and fourth high school was observed for future expectation in 

the 9th grade. Further, many of the time varying covariates were not associated with firearm 

carriage and future expectations at most grade levels. For instance, internalizing symptoms 

was negatively associated with future expectations in the 9th grade, whereas cigarette use 

was negatively associated with future expectations in the 10th grade. Cigarette use and 

internalizing symptoms were also positively associated with firearm carriage in the 9th and 

12th grade. Alcohol use, on the other hand, was associated with firearm carriage in the 10th 

grade (see Table 6).

Sensitivity Analysis

It is plausible that adolescents with higher levels of educational future expectations are also 

more likely to have a lower risk of exposure to violence, which, in turn, may attenuate the 

likelihood of firearm carriage over time. We, thus, conducted a sensitivity analysis and 

examined the effect of future expectation on the slope of firearm carriage through exposure 

to violence. While the LGMM in the sensitivity analysis fit the data equally well as our 

original LGMM, pathways from future expectation (i.e., intercept and slope) to the slope of 

firearm carriage risk (i.e., slope) were not significant.

Discussion

Public health and criminological researchers have consistently documented the influence of 

exposure to violence on firearm carriage among youth (Beardslee et al., 2018; Spano & 

Bolland, 2013). Building on these studies, we examined the longitudinal association 

between exposure to violence and firearm carriage (aim 1), and future expectation as a 

mediator to the violence exposure and firearm carriage link (aim 2). Concerning the first 

study aim, our results suggests that the trajectory of exposure to violence may be associated 

with the developmental unfolding of firearm carriage during adolescence. These findings 

support previous researchers (Stoddard et al., 2015) who posit that routine exposure to 

violence can increase vulnerability for violent behaviors, including firearm carriage. Spano 

and Bolland (2013), for example, found that violent victimization in the prior year predicted 

gun carrying after controlling for the participants’ gender, history of violent behavior, fear of 

crime, and gang membership. Youth violence prevention efforts may be an effective strategy 

for reducing firearm carriage and violence. Crime prevention through environmental design, 

an evidence-based socio-ecological program, is one such program that can reduce youth 

assault and injury, which, in turn, may translate to less firearm carriage among youth 

(Heinze et al., 2016).

We also found that exposure to violence in the 9th grade was indirectly associated with the 

rate of change in firearm carriage through educational future expectations in the 9th grade. 

Exposure to violence was negatively associated with educational future expectations in the 

9th grade, while educational future expectations was negatively associated with the rate of 
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change in firearm carriage from the 9th to 12th grade. In step with the findings from Stoddard 

and colleagues’ study (2015), our results suggest that future expectations play an important 

role in shaping the association between exposure to violence and firearm carriage. 

Specifically, we found that exposure to violence predicts lower future educational 

expectations (Agnew, 1992; Agnew & White, 1992). For many youth, exposure to violence 

is a traumatic experience (Garrido, Culhane, Raviv, & Taussig, 2010) that can invoke 

symptoms of trauma (e.g., post-traumatic stress disorder), such as a shortened time horizon 

(see American Psychiatric Association, 2013). Adolescents victimized by violence may have 

difficulty envisioning positive future outcomes, which may promote a sense of hopelessness 

(Bolland et al., 2001; Lambert, Nylund-Gibson, Copeland-Linder, & Ianlongo, 2010) and 

risk-taking (Albus, Weist, & Perez-Smith, 2004; Berenson, Wiemann, & McCombs, 2001; 

Bolland, 2003). Adolescents unable to envision a positive future may also engage in 

violence-related behaviors such as carrying a firearm (Stoddard et al., 2015).

It is noteworthy to mention that the rate of change in future expectations from the 9th to 12th 

grade was not associated with developmental progression of firearm carriage. As such, 

future expectations in the 9th grade appears to be particularly important for influencing 

firearm carriage. Scholars have identified 9th grade as a critical developmental period in 

which adolescents are particularly vulnerable to stress (e.g., stressful life events: Lee & 

Neblett, 2017) and negative attitudes (e.g., diminished future expectations; Stoddard et al., 

2015). Stoddard et al., 2015 found that future educational expectations in the 9th grade 

predicted higher levels of hostility in the 12th grade. Thus, our findings suggest that future 

expectations in the 9th grade is associated with the likelihood of firearm carriage later in life.

Although our measure assessed only educational future expectations (e.g., likelihood of 

graduating high school), future expectations about educational outcomes is associated with 

non-academic outcomes in late adolescence and emerging adulthood (Beal & Crockett, 

2010). While adolescents may have expectations and aspirations across multiple life 

domains (e.g., career, marriage), educational aspirations were the most frequently mentioned 

aspirational domain among adolescents (Nurmi, 1987). Researchers have found that 

adolescents who had higher educational expectations were more likely to smoke fewer 

cigarettes and exercise more (McDade et al., 2011), endorse less violent attitudes (Stoddard 

et al., 2015), and consume less alcohol (McWhirter & McWhirter, 2008) than those who had 

lower educational expectations. In another study, gang-affiliated adolescents were less likely 

to use substances if they had close friends who were planning to go to college (van 

Dommelen-Gonzalez, Deardroff, Herd, & Minnis, 2015).

Limitations and Future Directions

Although this study contributes to our understanding of exposure to violence, future 

expectations, and firearm carriage in several ways, several limitations require attention. First, 

our sample consisted of adolescents residing in Flint, Michigan, which has one of the 

highest rates of violent crime in the United States (e.g., Camden, NJ; Federal Bureau of 

Investigation, 2016). Therefore, our findings may not generalize to adolescents who reside in 

suburban or rural settings or contexts that have lower rates of violent crime and higher levels 

of socio-economic status. Our sample, nevertheless, provides insights into how exposure to 
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violence may influence firearm carriage for youth who develop in contexts marked by high 

rates of violent crimes.

Second, our data were collected between 1994 and 1998 and our results may be time bound. 

It is noteworthy, however, that rates of violent crime and assault in Flint have consistently 

ranged from 1–2% each year from 1994 to 2014 (Federal Bureau of Investigation, 2018). 

Thus, it is plausible that adolescents living in Flint, in 1994 and 2014, have been exposed to 

similar levels of violence. Moreover, more recent longitudinal data examining exposure to 

violence, firearm carriage, and future expectations is virtually nonexistent. While our study 

lays the foundation for research on exposure to violence, future expectations, and firearm 

carriage, more recent longitudinal research would be useful. Notably, it is plausible that our 

hypotheses about the role of future expectations in the exposure to violence-firearm carriage 

link would not be different with more current data. We would nonetheless postulate that 

future expectations would be a significant factor for positive youth development as it relates 

to firearm outcomes with data collected more recently.

Third, our measure of future expectations included only two items about educational 

outcomes. While future educational expectations are particularly relevant during 

adolescence (Nurmi, 1987), utilizing a multidimensional measure of future expectations 

(e.g., career, family) may be useful for future research. A multidimensional assessment of 

future expectations may allow researchers to investigate the role of future expectations on 

firearm carriage in a more nuanced and comprehensive way. Yet, we did find support for 

hypothesized associations over time even with this limited measurement, which suggests the 

effects may be especially robust. Fourth, in addition to future expectation, other 

psychological, social, and ecological factors may influence the longitudinal association 

between exposure to violence and firearm carriage. Retaliatory attitudes, a psychological 

factor associated with firearm carriage (Carter et al., 2013), may be an intermediary pathway 

bridging exposure to violence and firearm carriage among youth. Testing multiple 

mechanisms will facilitate the development of a multi-component, evidence-based 

prevention program to reduce youth firearm carriage and violence.

Fifth, while we examined trajectories of exposure to violence, future expectations, and 

firearm carriage, we did not account for exposure to violence earlier in life (e.g., early 

childhood). Researchers have reported that childhood violence exposure can increase the 

likelihood of violent behaviors in late adolescence (e.g., Weaver, Borkowski, & Whitman, 

2008). It is, therefore, important for future research to examine how childhood violence 

exposure influences the longitudinal connections between violence exposure and firearm 

carriage during adolescence. Sixth, while exposure to violence influences the developmental 

trajectory of firearm carriage risk during adolescence, it is also plausible that firearm 

carriage may occur more sporadically or episodically. Thus, to build upon our results, it is 

vital that researchers leverage dynamic longitudinal data (e.g., diary data) to accurately 

predict firearm carriage among youth after accounting for episodic and sporadic patterns. 

Lastly, our results reveal that the risk of firearm carriage from grades 9 to 12 is elevated for 

males relative to females. To this end, it is crucial that researchers examine sex variant 

pathways connecting risk factors such as exposure to violence to firearm carriage to identify 

sex-specific points of intervention for reducing youth firearm carriage.
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Conclusion

Our study advances our understanding of exposure to violence and firearm carriage in two 

important ways. First, we demonstrate that increasing the rate of change in exposure to 

violence can increase the likelihood of firearm carriage over time (i.e., 9th to 12th grade). 

Apart from a few longitudinal studies (e.g., Spano & Bolland, 2013), the preponderance of 

research on exposure to violence and future expectations have utilized cross-sectional data. 

Our study is the first, to our knowledge, to investigate how changes in exposure to violence 

influences the way firearm carriage risk unfolds over time. We also found that higher levels 

of exposure to violence were associated with less future expectations in the 9th grade, and 

that lower levels of future expectations in the 9th grade increased the rate of change in 

firearm carriage from the 9th to 12th grade. Our research offers a beginning point for 

identifying psychosocial pathways that connect exposure to violence to firearm carriage. 

Building on this program of research will provide important insights for designing 

prevention strategies for firearm violence, especially for youth exposed to violence. Our 

results support the idea that helping youth develop positive attitudes about educational 

success may help reduce firearm carriage.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This research was supported by a grant from the National Institute of Drug Abuse (NIDA) (R01-DA035811) and 
the Eunice Kennedy Shriver National Institute of Child Health and Human Development (R24HD087149-02).

References

Agnew R (1992). Foundation for a General Strain Theory of Crime and Delinquency. Criminology. 
doi:10.1111/j.1745-9125.1992.tb01093.x

Agnew R, & White HR (1992). An Empirical Test of General Strain Theory. Criminology. 
doi:10.1111/j.1745-9125.1992.tb01113.x

Albus KE, Weist MD, & Perez-Smith AM (2004). Associations between youth risk behavior and 
exposure to violence: Implications for the provision of mental health services in urban schools. 
Behavior Modification. doi:10.1177/0145445503259512

Beal SJ, & Crockett LJ (2010). Adolescents’ Occupational and Educational Aspirations and 
Expectations: Links to High School Activities and Adult Educational Attainment. Developmental 
Psychology. doi:10.1037/a0017416

Beardslee J, Docherty M, Mulvey E, Schubert C, & Pardini D (2018). Childhood risk factors 
associated with adolescent gun carrying among black and white males: An examination of self-
protection, social influence, and antisocial propensity explanations. Law and Human Behavior. 
doi:10.1037/lhb0000270

Bentler PM (1990). Comparative fit indexes in structural models. Psychological Bulletin. 
doi:10.1037/0033-2909.107.2.238

Berenson a B, Wiemann CM, & McCombs S. (2001). Exposure to violence and associated health-risk 
behaviors among adolescent girls. Archives of Pediatrics & Adolescent Medicine. doi:10.1001/
archpedi.155.11.1238

Bolland JM (2003). Hopelessness and risk behaviour among adolescents living in high-poverty inner-
city neighbourhoods. Journal of Adolescence. doi:10.1016/S0140-1971(02)00136-7

Lee et al. Page 12

J Adolesc. Author manuscript; available in PMC 2021 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Bolland JM, McCallum DM, Lian B, Bailey CJ, & Rowan P (2001). Hopelessness and violence among 
inner-city youths. Maternal and Child Health Journal. doi:10.1023/A:1013028805470

Boxer P, Edwards-Leeper L, Goldstein SE, Musher-Eizenman D, & Dubow EF (2003). Exposure to 
“Low-Level” Aggression in School: Associations With Aggressive Behavior, Future Expectations, 
and Perceived Safety. Violence and Victims. doi:10.1891/vivi.2003.18.6.691

Bradley BJ, & Greene AC (2013). Do health and education agencies in the united states share 
responsibility for academic achievement and health? A review of 25 years of evidence about the 
relationship of adolescents’ academic achievement and health behaviors. Journal of Adolescent 
Health. doi:10.1016/j.jadohealth.2013.01.008

Brezina T, Agnew R, Cullen FT, & Wright JP (2004). The code of the street: A quantitative assessment 
of Elijah Anderson’s subculture of violence thesis and its contribution to youth violence research. 
Youth Violence and Juvenile Justice, 2(4), 303–328. doi:10.1177/1541204004267780

Bureau USC (2015). American Community Survey 5-Year Estimates. Retrieved February 27, 2017, 
from https://www.census.gov/programs-surveys/acs/

Carter PM, Walton MA, Newton MF, Clery M, Whiteside LK, Zimmerman MA, & Cunningham RM 
(2013). Firearm Possession Among Adolescents Presenting to an Urban Emergency Department 
for Assault. Pediatrics. doi:10.1542/peds.2013-0163

Carter PM, Walton MA, Roehler DR, Goldstick J, Zimmerman MA, Blow FC, & Cunningham RM 
(2015). Firearm Violence Among High-Risk Emergency Department Youth After an Assault 
Injury. PEDIATRICS. doi:10.1542/peds.2014-3572

Centers for Disease Control and Prevention: National Center for Injury Prevention and Control (CDC). 
WISQARS (Web-based Injury Statistics Query and Reporting System). Retrieved from https://
www.cdc.gov/injury/wisqars/.

Cheong J, MacKinnon DP, & Khoo ST (2003). Investigation of Mediational Processes Using Parallel 
Process Latent Growth Curve Modeling. Structural Equation Modeling: A Multidisciplinary 
Journal. doi:10.1207/S15328007SEM1002_5

Copeland-Linder N, Johnson SB, Haynie DL, Chung SE, & Cheng TL (2012). Retaliatory attitudes 
and violent behaviors among assault-injured youth. Journal of Adolescent Health, 50(3), 215–220. 
doi:10.1016/j.jadohealth.2011.04.005 [PubMed: 22325125] 

Cunningham RM, Resko SM, Harrison SR, Zimmerman M, Stanley R, Chermack ST, & Walton MA 
(2010). Screening adolescents in the emergency department for weapon arriage. Academic 
Emergency Medicine. doi:10.1111/j.1553-2712.2009.00639.x

Cunningham R, Walton M, Trowbridge M, Weber J, Outman R, Benway A, &, & Maio R. (2006). 
Correlates of violent behavior among adolescents presenting to an urban emergency department. 
The Journal of Pediatrics, 149(6), 770–776. [PubMed: 17137890] 

Derefinko KJ, Charnigo RJ, Peters JR, Adams ZW, Milich R, & Lynam DR (2016). Substance use 
trajectories from early adolescence through the transition to college. Journal of studies on alcohol 
and drugs, 77(6), 924–935. doi:10.15288/jsad.2016.77.924 [PubMed: 27797694] 

Derogatis LR, & Spencer MS (1982). The Brief Symptom Inventory (BSI) Administration, Scoring, 
and Procedures Manual-I. Johns Hopkins University School of Medicine, Clinical Psychometrics 
Research Unit.

Duke NN, Pettingell SL, McMorris BJ, & Borowsky IW (2010). Adolescent violence perpetration: 
associations with multiple types of adverse childhood experiences. Pediatrics. doi:10.1542/
peds.2009-0597

Fowler KA, Dahlberg LL, Haileyesus T, Gutierrez C, & Bacon S (2017). Childhood Firearm Injuries in 
the United States. Pediatrics. doi:10.1542/peds.2016-3486

Frankenhuis WE, Panchanathan K, & Nettle D. (2016). Cognition in harsh and unpredictable 
environments. Current Opinion in Psychology, 7, 76–80. doi:10.1016/j.copsyc.2015.08.011

Garrido EF, Culhane SE, Raviv T, & Taussig HN (2010). Does Community Violence Exposure Predict 
Trauma Symptoms in a Sample of Maltreated Youth in Foster Care? Violence and Victims. 
doi:10.1891/0886-6708.25.6.755

Graham-Bermann SA, & Seng J (2005). Violence exposure and traumatic stress symptoms as 
additional predictors of health problems in high-risk children. Journal of Pediatrics. doi:10.1016/
j.jpeds.2004.10.065

Lee et al. Page 13

J Adolesc. Author manuscript; available in PMC 2021 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.census.gov/programs-surveys/acs/
https://www.cdc.gov/injury/wisqars/
https://www.cdc.gov/injury/wisqars/


Grinshteyn E, & Hemenway D (2016). Violent Death Rates: The US Compared with Other High-
income OECD Countries, 2010. American Journal of Medicine. doi:10.1016/
j.amjmed.2015.10.025

Harris KM, Duncan GJ, & Boisjoly J (2002). Evaluating the Role of “Nothing to Lose” Attitudes on 
Risky Behavior in Adolescence. Social Forces. doi:10.1353/sof.2002.0008

Heinze JE, Stoddard SA, Aiyer SM, Eisman AB, & Zimmerman M. (2017). Exposure to violence 
during adolescence as a predictor of perceived stress trajectories in emerging adulthood. Journal of 
applied developmental psychology, 49, 31–38. doi:10.1016/j.appdev.2017.01.005 [PubMed: 
28966425] 

Heinze JE, Reischl TM, Bai M, Roche JS, Morrel-Samuels S, Cunningham RM, & Zimmerman MA 
(2016). A comprehensive prevention approach to reducing assault offenses and assault injuries 
among youth. Prevention science, 17(2), 167–176. doi:10.1007/s11121-015-0616-1 [PubMed: 
26572898] 

Hemenway D, & Miller M (2004). Gun Threats Against and Self-defense Gun Use by California 
Adolescents. Archives of Pediatrics and Adolescent Medicine. doi:10.1001/archpedi.158.4.395

Ferderal Bureau of Investigation. (2016). FBI Uniform Crime Reports - Table 8 - Michigan.

Lambert SF, Nylund-Gibson K, Copeland-Linder N, & Ialongo NS. (2010). Patterns of Community 
Violence Exposure During Adolescence. American Journal of Community Psychology. 
doi:10.1007/s10464-010-9344-7

Lee DB, & Neblett EW (2017). Religious Development in African American Adolescents: Growth 
Patterns That Offer Protection. Child Development. doi:10.1111/cdev.12896

Li CH (2016). Confirmatory factor analysis with ordinal data: Comparing robust maximum likelihood 
and diagonally weighted least squares. Behavior Research Methods, 48(3), 936–949. doi:10.3758/
s13428-015-0619-7 [PubMed: 26174714] 

McDade TW, Chyu L, Duncan GJ, Hoyt LT, Doane LD, & Adam EK (2011). Adolescents’ 
expectations for the future predict health behaviors in early adulthood. Social Science and 
Medicine. doi:10.1016/j.socscimed.2011.06.005

McWhirter EH, & McWhirter BT (2008). Adolescent Future Expectations of Work, Education, Family, 
and Community Development of a New Measure. Youth & Society. 
doi:10.1177/0044118X08314257

Milam AJ, Furr-Holden CDM, & Leaf PJ (2010). Perceived school and neighborhood safety, 
neighborhood violence and academic achievement in urban school children. The Urban Review, 
42(5), 458–467. doi:10.1007/s11256-010-0165-7 [PubMed: 21197388] 

Molnar BE, Miller MJ, Azrael D, & Buka SL (2004). Neighborhood predictors of concealed firearm 
carrying among children and adolescents: Results from the Project on Human Development in 
Chicago Neighborhoods. Archives of Pediatrics and Adolescent Medicine. doi:10.1001/
archpedi.158.7.657

Muthén L, & Muthén B (2017). Mplus user’s guide (8th ed.). Los Angeles: Author. 
doi:10.13155/29825

Nurmi JE (1987). Age, sex, social class, and quality of family interaction as determinants of 
adolescents’ future orientation: a developmental task interpretation. Adolescence.

Ratcliffe M, Ruddell M, & Smith B (2014). What is a “sense of foreshortened future?” A 
phenomenological study of trauma, trust, and time. Frontiers in Psychology. doi:10.3389/
fpsyg.2014.01026

Reid JA, Richards TN, Loughran TA, & Mulvey EP (2017). The relationships among exposure to 
violence, psychological distress, and gun carrying among male adolescents found guilty of serious 
legal offenses: A longitudinal cohort study. Annals of Internal Medicine. doi:10.7326/M16-1648

Resnick MD, Ireland M, & Borowsky I (2004). Youth violence perpetration: what protects? What 
predicts? Findings from the National Longitudinal Study of Adolescent Health. The Journal of 
Adolescent Health : Official Publication of the Society for Adolescent Medicine. doi:10.1016/
j.jadohealth.2004.01.011

Schmid KL, Phelps E, Kiely MK, Napolitano CM, Boyd MJ, & Lerner RM (2011). The role of 
adolescents’ hopeful futures in predicting positive and negative developmental trajectories: 

Lee et al. Page 14

J Adolesc. Author manuscript; available in PMC 2021 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Findings from the 4-H study of positive youth development. Journal of Positive Psychology. 
doi:10.1080/17439760.2010.536777

Schmid KL, Phelps E, & Lerner RM (2011). Constructing positive futures: Modeling the relationship 
between adolescents’ hopeful future expectations and intentional self regulation in predicting 
positive youth development. Journal of Adolescence. doi:10.1016/j.adolescence.2011.07.009

Sheley JF, & Wright JD (1993). Motivations for gun possession and carrying among serious juvenile 
offenders. Behavioral Sciences & the Law. doi:10.1002/bsl.2370110405

Slovak K, & Singer M (2001). Gun violence exposure and trauma among rural youth. Violence & 
Victims.

Spano R, & Bolland J (2013). Disentangling the Effects of Violent Victimization, Violent Behavior, 
and Gun Carrying for Minority Inner-City Youth Living in Extreme Poverty. Crime and 
Delinquency. doi:10.1177/0011128710372196

Spano R, & Bolland JM (2011). Is the Nexus of Gang Membership, Exposure to Violence, and Violent 
Behavior a Key Determinant of First Time Gun Carrying for Urban Minority Youth? Justice 
Quarterly. doi:10.1080/07418825.2010.547868

Spano R, Freilich JD, & Bolland J (2008). Gang membership, gun carrying, and employment: 
Applying routine activities theory to explain violent victimization among inner city, minority 
youth living in extreme poverty. Justice Quarterly. doi:10.1080/07418820802024911

Spano R, Pridemore WA, & Bolland J (2012). Specifying the role of exposure to violence and violent 
behavior on initiation of gun carrying: A longitudinal test of three models of youth gun carrying. 
Journal of Interpersonal Violence. doi:10.1177/0886260511416471

Stoddard SA, Heinze JE, Choe DE, & Zimmerman MA (2015). Predicting Violent Behavior in 
Emerging Adulthood: The Role of Violence Exposure and Future Orientation During Adolescence. 
Journal of Adolescent. doi:10.1016/j.jadohealth.2012.10.029

Stoddard SA, Henly SJ, Sieving RE, & Bolland J (2011). Social Connections, Trajectories of 
Hopelessness, and Serious Violence in Impoverished Urban Youth. Journal of Youth and 
Adolescence. doi:10.1007/s10964-010-9580-z

Stoddard SA, & Pierce J (2015). Promoting Positive Future Expectations During Adolescence: The 
Role of Assets. American Journal of Community Psychology. doi:10.1007/s10464-015-9754-7

Trask-Tate AJ, & Cunningham M (2010). Planning ahead: The relationship among school support, 
parental involvement, and future academic expectations in African American adolescents. The 
Journal of Negro Education, 137–150. Retrieved from https://www.jstor.org/stable/20798332?
seq=1&cid=pdf-reference

Tucker LR, & Lewis C (1973). A reliability coefficient for maximum likelihood factor analysis. 
Psychometrika. doi:10.1007/BF02291170

van Dommelen-Gonzalez E, Deardorff J, Herd D, & Minnis AM (2015). Homies with Aspirations and 
Positive Peer Network Ties: Associations with Reduced Frequent Substance Use among Gang-
Affiliated Latino Youth. Journal of Urban Health. doi:10.1007/s11524-014-9922-3

Vaughn MG, Howard MO, & Harper-Chang L (2006). Do Prior Trauma and Victimization Predict 
Weapon Carrying Among Delinquent Youth? Youth Violence and Juvenile Justice. 
doi:10.1177/1541204006292665

Weaver CM, Borkowski JG, & Whitman TL (2008). Violence breeds violence: Childhood exposure 
and adolescent conduct problems. Journal of Community Psychology. doi:10.1002/jcop.20219

Wood D, Kaplan R, & McLoyd VC (2007). Gender differences in the educational expectations of 
urban, low-income african american youth: The role of parents and the school. Journal of Youth 
and Adolescence. doi:10.1007/s10964-007-9186-2

Zimmerman MA, Caldwell CH, & Bernat DH (2002). Discrepancy Between Self-Report and School-
Record Grade Point Average: Correlates With Psychosocial Outcomes Among African American 
Adolescents. Journal of Applied Social Psychology. doi:10.1111/j.1559-1816.2002.tb01421.x

Lee et al. Page 15

J Adolesc. Author manuscript; available in PMC 2021 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.jstor.org/stable/20798332?seq=1&cid=pdf-reference
https://www.jstor.org/stable/20798332?seq=1&cid=pdf-reference


Figure 1. 
Latent growth mediation model from exposure to violence to firearm carriage through future 

expectation. Bolded lines correspond to hypothesized pathways and asterisks correspond to 

significant coefficients. Coefficients are unstandardized.
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Table 1

Descriptive Statistics

Study Variables M (SD) or %

Male 50% Males

Non-White 80% Non-White

Mother’s Education 4.35 (1.88)

Marijuana Use (9th grade) 0.96 (1.67)

Marijuana Use (10th grade) 1.57 (2.07)

Marijuana Use (11th grade) 1.64 (2.19)

Marijuana Use (12th grade) 1.74 (2.27)

Alcohol Use (9th grade) 1.01 (1.46)

Alcohol Use (10th grade) 1.24 (1.57)

Alcohol Use (11th grade) 1.33 (1.77)

Alcohol Use (12th grade) 1.56 (1.80)

Cigarette Use (9th grade) 0.43 (0.89)

Cigarette Use (10th grade) 0.57 (1.11)

Cigarette Use (11th grade) 0.68 (1.25)

Cigarette Use (12th grade) 0.86 (1.43)

Internalizing Symptoms (9th grade) 0.63 (0.61)

Internalizing Symptoms (10th grade) 0.80 (0.81)

Internalizing Symptoms (11th grade) 0.74 (0.76)

Internalizing Symptoms (12th grade) 0.73 (0.84)

Exposure to Violence (9th grade) 0.84 (0.74)

Exposure to Violence (10th grade) 0.76 (0.75)

Exposure to Violence (11th grade) 0.62 (0.69)

Exposure to Violence (12th grade) 0.52 (0.65)

Future Expectation (9th grade) 4.39 (0.57)

Future Expectation (10th grade) 4.22 (0.56)

Future Expectation (11th grade) 4.23 (0.53)

Future Expectation (12th grade) 4.16 (0.67)

Firearm Carriage (9th grade) 0.18 (0.71)

Firearm Carriage (10th grade) 0.21 (0.73)

Firearm Carriage (11th grade) 0.25 (0.83)

Firearm Carriage (12th grade) 0.25 (0.83)
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Table 2

Unconditional Latent Growth Models with Intercept and Slope Terms (waves 1 to 4)

χ2 (df) RMSEA CFI TLI Intercept Slope Var(Intercept) Var(Slope)

Violence Exposure 8.92 (5) .03 .99 .99 0.85* −0.11* 0.30* 0.02*

Future Expectation 28.90 (5) * .07 .96 .95 4.35* −0.07* 0.15* 0.02*

Firearm Carriage 44.27 (11) * .06 .98 .99 -- 0.05 0.88* 0.05*

Note.

*
is p < .01.
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Table 3

PP-LGM between Exposure to Violence and Firearm Carriage

b 95% Bootstrap C.I. β

Slope of Firearm Carriage

 Intercept of Violence Exposure .02 −.09, .12 .05

 Slope ofViolence Exposure .77 .45, 1.33 .79

 Male .004 −.04, .06 .02

 Non-White .07 .01, .14 .21

 Mother Educational Attainment −.002 −.01, .01 −.03

 School 1 .02 −.04, .08 .05

 School 2 .03 −.03, .09 .08

 School 3 .03 −.04, .12 .09

Intercept of Firearm Carriage

 Intercept of Violence Exposure .58 .37, .84 .56

 Male .12 .04, .21 .13

 Non-White −.01 −.13, .11 −.01

 Mother’s Educational Attainment .001 −.03, .03 .01

 School 1 .07 −.06, .19 .07

 School 2 −.04 −.18, .10 −.04

 School 3 .01 −.13, .14 .01

Slope of Violence Exposure

 Male −.01 −.05, .03 −.03

 Non-White .02 −.04, .07 .05

 Mother’s Educational Attainment −.01 −.02, .001 −.11

 School 1 −.02 −.07, .03 −.06

 School 2 −.05 −.11, .01 −.14

 School 3 −.06 −.12, .00 −.15

Intercept of Violence Exposure

 Male .23 .13, .32 .25

 Non-White .15 .03, .27 .14

 Mother’s Educational Attainment .02 −.01, .04 .07

 School 1 .02 −.10, .15 .02

 School 2 .15 .01, .30 .14

 School 3 .10 −.04, .24 .08

Note. Model fit: χ2 (167) = 341.00, p < .01, RMSEA = .04, CFI = .91, TLI = .88. β = standardized estimate.
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Table 4

PP-LGM Time Varying Covariates

b β b β

Exposure to Violence (9th grade) Firearm Carriage (9th grade)

 Internalizing Symptoms (9th grade) .33* .25*  Internalizing Symptoms (9th grade) .12* .10*

 Marijuana Use (9 th grade) .03 .06  Marijuana Use (9th grade) −.02 −.04

 Alcohol Use (9th grade) .07* .13*  Alcohol Use (9th grade) .08* .16*

 Cigarette Use (9th grade) .06 .06  Cigarette Use (9th grade) .17* .20*

 Future Expectations (9th grade) −.13* −.10*  Future Expectations (9th grade) .07 .06

Exposure to Violence (10th grade) Firearm Carriage (10th grade)

 Internalizing Symptoms (10th grade) .13* .15*  Internalizing Symptoms (10th grade) .05* .07*

 Marijuana Use (10th grade) .07* .19*  Marijuana Use (10th grade) .02 .06

 Alcohol Use (10th grade) .05* .10*  Alcohol Use (10th grade) .05* .12*

 Cigarette Use (10th grade) .01 .02  Cigarette Use (10th grade) .03 .05

 Future Expectations (10th grade) −.10* −.08*  Future Expectations (10th grade) .02 .02

Exposure to Violence (11th grade) Firearm Carriage (11th grade)

 Internalizing Symptoms (11th grade) .11* .12*  nternalizing Symptoms (11th grade) .02 .02

 Marijuana Use (11th grade) .04* .14*  Marijuana Use (11th grade) .06* .17*

 Alcohol Use (11th grade) .06* .16*  Alcohol Use (11th grade) .03 .07

 Cigarette Use (11th grade) .05* .10*  Cigarette Use (11th grade) .07* .12*

 Future Expectations (11th grade) −.08* −.07*  Future Expectations (11th grade) −.05 −.04

Exposure to Violence (12th grade) Firearm Carriage (12th grade)

 Internalizing Symptoms (12th grade) .05* .07*  Internalizing Symptoms (12th grade) .04 .04

 Marijuana Use (12th grade) .03* .10*  Marijuana Use (12th grade) .02 .06

 Alcohol Use (12th grade) .07* .20*  Alcohol Use (12th grade) .06* .13*

 Cigarette Use (12th grade) .06* .14*  Cigarette Use (12th grade) .07* .11*

 Future Expectations (12th grade) −.07* −.07*  Future Expectations (12th grade) −.13* −.10*

Note.

*
is statistically significant according to the bootstrap 95% confidence interval.
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Table 5

Latent Growth Mediation Model

b 95% Bootstrap C.I. β

Slope of Firearm Carriage

 Intercept of Exposure to Violence −0.38 −0.36, 2.58 0.27

 Slope of Exposure to Violence 2.03 0.53, 7.06 0.51

 Intercept of Future Expectations −0.65 −1.70, −0.18 −0.39

 Slope of Future Expectations −1.08 −5.14, 0.13 −0.19

 Male 0.12 −0.22, 1.34 0.10

 Non-White 0.073 0.09, 2.00 0.49

 Mother Educational Attainment −0.08 −0.20, 0.03 −0.22

 School 1 −0.07 −0.71, 0.28 −0.05

 School 2 −0.26 −0.97, 0.09 −0.18

 School 3 −0.27 −1.14, 0.14 −0.16

Intercept of Firearm Carriage

 Intercept of Exposure to Violence 1.39 0.77, 1.83 0.58

 Intercept of Future Expectations 0.81 0.23, 1.41 0.29

 Male 1.09 0.43, 1.86 0.51

 Non-White 0.02 −0.70, 0.63 0.01

 Mother’s Educational Attainment 0.10 −0.04, 0.23 0.18

 School 1 0.28 −0.32, 1.15 0.12

 School 2 0.33 −0.30, 1.01 0.13

 School 3 0.26 −0.53, 1.05 0.09

Slope of Future Expectations

 Intercept of Exposure to Violence 0.03 −0.02, 0.09 0.13

 Slope of Exposure to Violence −0.20 −0.38, −0.04 −0.29

 Male −0.02 −0.06, 0.01 −0.09

 Non-White 0.05 0.01, 0.10 0.20

 Mother Educational Attainment 0.002 −0.01, 0.01 0.03

 School 1 0.02 −0.03, 0.06 0.09

 School 2 −0.01 −0.05, 0.04 −0.02

 School 3 −0.02 −0.07, 0.03 −0.07

Intercept of Future Expectations

 Intercept of Exposure to Violence −0.22 −0.38, −0.11 −0.26

 Male −0.10 −0.19, −0.01 −0.14

 Non-White 0.04 −.06, 0.15 0.04

 Mother’s Educational Attainment −0.01 −0.03, 0.01 −0.06

 School 1 −0.11 −0.22, −0.01 −0.13

 School 2 −0.003 −0.11, 0.10 −0.003

 School 3 −0.06 −0.18, 0.06 −0.06

Note. Model fit: χ2 (252) = 349.12, p < .01, RMSEA = .03, CFI = .93, TLI = .91. β = standardized estimate.
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Table 6

Latent Growth Mediation Model - Time Varying Covariates

9th Grade b β b β b β

Exposure to Violence Future Expectations Firearm Carriage

 Internalizing Symptoms .42* .33*  Internalizing Symptoms −.12* −.14*  Internalizing Symptoms .48* .22*

 Marijuana Use .03 .07  Marijuana Use −.01 −.02  Marijuana Use .04 .05

 Alcohol Use .08* .15*  Alcohol Use .002 .01  Alcohol Use .20 .22

 Cigarette Use .05 .05  Cigarette Use −.05 −.02  Cigarette Use .38* .23*

10th Grade b β b β B β

Exposure to Violence Future Expectations Firearm Carriage

 Internalizing Symptoms .09* .11*  Internalizing Symptoms −.03 −.04  Internalizing Symptoms .20 .11

 Marijuana Use .08* .23*  Marijuana Use −.03 −.10  Marijuana Use .07 .09

 Alcohol Use .04 .09  Alcohol Use −.01 −.04  Alcohol Use .18* .19*

 Cigarette Use .01 .02  Cigarette Use −.08* −.16*  Cigarette Use −.12 −.09

11th Grade b β B β B β

Exposure to Violence Future Expectations Firearm Carriage

 Internalizing Symptoms .09* .12*  Internalizing Symptoms −.02 −.02  Internalizing Symptoms .15 .06

 Marijuana Use .04 .12  Marijuana Use −.02 −.07  Marijuana Use .15 .16

 Alcohol Use .06* .17*  Alcohol Use −.02 −.05  Alcohol Use .02 .02

 Cigarette Use .02 .04  Cigarette Use −.04 −.09  Cigarette Use .08 .05

12th Grade b β b β b β

Exposure to Violence Future Expectations Firearm Carriage

 Internalizing Symptoms .05 .07  Internalizing Symptoms .03 .05  Internalizing Symptoms .49* .14*

 Marijuana Use .03 .10  Marijuana Use .02 .08  Marijuana Use .08 .06

 Alcohol Use .06* .19*  Alcohol Use −.03 −.08  Alcohol Use .24* .14*

 Cigarette Use .08* .19*  Cigarette Use −.002 −.004  Cigarette Use .51* .24*

Note.

*
is statistically significant according to the bootstrap 95% confidence interval.
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Table 7

Latent Growth Mediation Model - Indirect Effects

Longitudinal Pathways b Bias Corrected 95% CI Indirect Effect / 
Total Effect β

Exposure to Violence (9th grade) → Future Expectation (9th grade) → 
Firearm Carriage (A9th-12th grade) .15 .04, .44 30.61% 0.1*

Exposure to Violence (9th grade) → Future Expectation (A9th-12th grade) 
→ Firearm Carriage (A9th-12th grade) −.04 −.34, .004 N/A −0.03

Exposure to Violence (A9th-12th grade) → Future Expectation (A9th-12th 
grade) → Firearm Carriage (A9th-12th grade) .22 −.01, 1.48 9.60% 0.05

Note. N/A = proportion of indirect and total effect is not meaningful because the indirect effect is negative. β = standardized coefficient.

J Adolesc. Author manuscript; available in PMC 2021 June 01.


	Abstract
	Longitudinal Association between Exposure to Violence and Firearm Possession
	Exposure to violence, Future Expectations, and Firearm Carriage
	Confounding Effects
	Current study
	Method
	Participants
	Procedure
	Measures
	Firearm Carriage.
	Exposure to Violence.
	Future Expectations.
	Time Invariant and Varying Covariates.

	Analytic Approach

	Results
	Preliminary Analysis and Unconditional Latent Growth Models
	Aim 1: Longitudinal Association between Exposure to Violence and Firearm Carriage
	Aim 2: Future Expectations as a Mediator
	Sensitivity Analysis

	Discussion
	Limitations and Future Directions
	Conclusion

	References
	Figure 1.
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7

