
Age-Varying Links Between Violence Exposure and Behavioral, 
Mental, and Physical Health

Michael A. Russell, Ph.D.1, Sara A. Vasilenko, Ph.D.1, and Stephanie T. Lanza, Ph.D.1,2

1The Methodology Center, The Pennsylvania State University, University Park, PA, USA

2Department of Biobehavioral Health, The Pennsylvania State University, University Park, PA, 
USA

Abstract

 Purpose—To examine age-varying prevalence rates and health implications of weapon-related 

violence exposure from adolescence to young adulthood (ages 14–30) using time-varying effect 

modeling (TVEM).

 Methods—Data were from the Add Health study, a longitudinal study of adolescents in the 

United States (N = 5,103) followed into young adulthood across 4 assessment waves from age 14–

30.

 Results—Weapon-related violence exposure (WRVE) rates varied with age, peaking during 

mid-to-late adolescence (ages 16–18). Rates were higher for males (versus females) and African-

American youth (versus White) across nearly all ages. Rates were higher for Hispanic youth 

(versus White) during adolescence. WRVE was positively associated with frequent heavy episodic 

drinking (HED) and negatively associated with self-reported general health; these associations 

were significant during adolescence and early adulthood (ages 15–24). WRVE was positively 

associated with depressive symptoms. This association remained stable over age and was stronger 

for females from ages 16–21. The association between violence exposure and decreased general 

physical health was stronger for White versus African-American youth from ages 15–17, with no 

significant association observed for African-American youth at any age.

 Conclusions—Despite its severity, WRVE is prevalent among US youth during adolescence 

and young adulthood, particularly among males and African-Americans during mid-to-late 

adolescence. The associations between WRVE and health were stronger during adolescence and 

differed by sex and race/ethnicity. This information may assist in the timing and targeting of 

intervention efforts aimed at interrupting the effects of violence exposure on youth behavioral, 

mental, and physical health.
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 Introduction

Weapon-related violence exposure (WRVE) is common among youth in the United States 

(US). Between 12%–26% of youth under 18 have experienced WRVE in their lifetimes (1, 

2); 6%–8% of adolescents ages 14–17 report WRVE in the past year (3). Rates among young 

adults are also high; 12% of adults aged 18–27 have been exposed to past-year community 

violence, including weapon-related violent events such as seeing someone stabbed or shot, 

being threatened with a knife or gun, and being stabbed or shot themselves (4). WRVE rates 

vary substantially by sex (higher in males) and race/ethnicity (higher in African-American 

and Hispanic youth), highlighting the unequal distribution of violent experiences among 

youth (3, 4).

Much of the research on weapon-related violence has focused on weapon-carrying among 

youth and less on youth exposure to weapon-related violence (2). Violence exposure is 

important to understand not only because it has direct links with morbidity and mortality but 

also because it is associated with myriad behavioral, mental, and physical health problems, 

including substance use (5, 6), delinquency (7), post-traumatic stress disorder (8), depression 

and anxiety (9, 10), sexual-risk behavior (6), and poor self-reported health (11). Associations 

between violence exposure and poor outcomes have been documented in a number of 

developmental periods, including childhood, adolescence, and young adulthood (6, 8, 11, 

12); however, few studies have examined how the manifestations and implications of 

violence exposures may vary across developmental periods within the same study. A 

developmental perspective such as this is essential because an individual’s cognitive, 

emotional, and physical capacities influence how they respond to and to cope with violent 

events, and these capacities are changing with development (9, 13). Applying a 

developmental perspective to violence exposure requires that we examine its changing 

manifestations and its implications across developmental periods; that is, in the context of 

the changing lives of individuals (9). Doing so will not only help to improve theory and 

research, but will aid in our ability to match intervention content to the needs of the person 

and their developmental stage (14).

The current study uses an innovative statistical approach, time-varying effect modeling 

(TVEM; 15, 16, 17) to examine the age-varying prevalence rates of WRVE (witnessing 

violence, threat of violence, and violence victimization) and its age-varying associations 

with three key health outcomes (frequent heavy episodic drinking [HED], depressive 

symptoms, and general physical health). Using data from a large longitudinal study of US 

youth followed from adolescence to young adulthood, we apply TVEM to estimate age-

varying associations. Because exposure rates and effects of violence differ by sex and race/

ethnicity (3, 4, 18–20) we explored these as moderators of age-varying prevalence rates and 

health implications of WRVE.
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 Method

 Procedures and participants

Data are from the public-use sample of the National Longitudinal Study of Adolescent to 

Adult Health (Add Health; 21) a sample of adolescents recruited in grades 7 through 12 in 

the United States (N=6,504). The sample comprised 80 high schools and feeder middle 

schools stratified with respect to region, urbanicity, school type and size, and ethnicity. 

Participants completed surveys in 1994–1995 (Wave I), 1995–1996 (Wave II), 2001–2002 

(Wave III), and 2007–2008 (Wave IV). Because TVEM can handle unbalanced number and 

spacing of measurement occasions, we included all available person-waves of data. 

However, we restricted our analyses to the age range of 14–30 due to data sparseness outside 

these ages. Our analytic sample included 17,300 person-waves of data across 5,103 

adolescents (49% male; 64% non-Hispanic White, 19% non-Hispanic Black or African-

American, 12% Hispanic/Latino, 4% Asian, <1% Native American, and <1% other). Of the 

5,103 adolescents at Wave 1, 86% (n=4,373), 89% (n=4,556), and 64% (n=3,268) were 

followed up at Waves II, II, and IV respectively. Data collection was approved by the Public 

Institutional Review Board at the University of North Carolina.

 Measures

All study measures were assessed during in-home interviews at each wave.

WRVE over the past year included (i) witnessing weapon-related violence (“You saw 

someone shoot or stab another person”, 8.6% of occasions), (ii) threat of weapon-related 
violence (“Someone pulled a knife or gun on you”; 9.3% of occasions), and (iii) weapon-
related violence victimization (“Someone shot, cut, or stabbed you”, 3.7% of occasions). 

WRVEs were highly interrelated at each wave (α=.57–.82) as in previous research (22, 23). 

Thus, we combined exposures into a WRVE composite ranging from 0 to 3 (M=0.22, 

SD=0.60).

Frequent heavy episodic drinking (HED) was assessed using the item “During the past 12 

months, on how many days did you drink five or more drinks in a row?” at waves 1–3 and 

“… five or more (if male) or four or more (if female) drinks in a row?” at wave 4. As in 

previous research (24), we considered HED to be frequent if it occurred at least twice a 

month. Frequent HED was reported on 17.8% of occasions.

Depressive symptoms during the past week were assessed using 8 items from the Center for 

Epidemiological Studies Depression Scale (CES-D; 25). A sample item is “You felt sad”; 

responses included 0=never or rarely, 1=sometimes, 2=a lot of the time, 3=most or all of the 
time (α=.78–.81 across waves).

General physical health was assessed using the item: “In general, how is your health?” 

Responses included excellent, very good, good, fair, or poor. Consistent with previous 

research (11), we dichotomized the responses and coded 1= good or better (excellent, very 

good, or good health, =1) and 0=fair or poor health. Physical health was good in this sample, 

reflecting the developmental period; good or better health was reported on 93.3% of 

occasions.
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Covariates included the following, in addition to sex and race/ethnicity. Family disadvantage 
before age 18 was coded at each of the four waves following methods of Add Health 

investigators (26). Family disadvantage was indicated if (i) the parent reported that family 

income fell below $16,000 at wave 1 (less than or equal to poverty level in 1994), and (ii) 

family welfare receipt before age 18 was reported from either family information (waves 1–

2) or participant retrospective report (waves 3–4); 30% of respondents experienced family 

disadvantage. Violence perpetration was assessed using two items at each of the four waves. 

Respondents were asked whether they “pulled a knife or gun on someone” or “shot or 

stabbed someone” in the past year; a score of 1 was assigned if either was reported (0 if 

neither). Violence perpetration was reported on 3.8% of occasions.

 Statistical Analyses

The TVEM SAS Macro (36) was used for all analyses. TVEM is a direct extension of 

multiple regression allowing intercept and slope coefficients to be estimated as non-

parametric functions of continuous age (17, 24). These functions are non-parametric because 

TVEM, in contrast to multiple regression and multilevel modeling, requires no constraints 

on the shapes of the intercept and slope functions across age. Instead, shapes are estimated 

from the available data with the only assumption that changes with time happen in a smooth 

way. These models used a P-spline approach to split complex functions into numerous 

segments, each of which is estimated with a polynomial model. All models used “sandwich” 

error estimation to adjust for the clustering of observations within adolescents (27). 

Additional technical details of TVEM can be found elsewhere (15).

Analyses proceeded in three steps. First, we estimated age-varying levels of WRVE by sex 

and race/ethnicity using intercept-only Poisson TVEM. Separate models tested for the age-

varying association between sex (including all racial/ethnic groups) and race/ethnicity 

(including only White, African-American, and Hispanic). Significance by sex and race/

ethnicity was evaluated by generating group-specific functions from model estimates and 

declaring significance only where the confidence intervals of these did not overlap. This 

approach is more conservative than testing the significance of a difference between two 

groups (28) and was used to control Type I error. We followed these models by testing sex 

and racial/ethnic differences for each of the three exposure types (using logistic TVEM for 

each dichotomous exposure) only where significant differences in the composite were found.

Second, we tested age-varying associations between the WRVE composite and each of the 

three health outcomes (HED, depressive symptoms, and general physical health). Binary 

HED and physical health outcomes were modeled using logistic TVEM; the continuous 

normal depressive symptom score was modeled using normal TVEM. These models 

included sex, race/ethnicity, low income, and violence perpetration as covariates.

Third, we tested whether these age-varying WRVE associations with health outcomes were 

moderated by sex and race/ethnicity by testing Sex × WRVE and Race/Ethnicity × WRVE 

interactions in separate models. We evaluated significance of moderation by generating 

group-specific functions from model estimates and declaring significance only where 

confidence intervals did not overlap. Models testing moderation by sex controlled for race/

ethnicity (all race/ethnicity groups included), family disadvantage, and violence 
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perpetration. Models testing moderation by race/ethnicity controlled for sex, family 

disadvantage, and violence perpetration and included only youth in White, African-

American, and Hispanic groups.

 Results

Figure 1 shows the age-varying WRVE count (Panel A) and prevalences of each WRVE type 

(Panels B, C, and D) by sex. The bolded curves represent the age-varying WRVE levels; the 

dashed lines represent 95% confidence intervals. Males were exposed to significantly more 

violence at all ages. Each exposure type was more prevalent in males than females at nearly 

all ages. Peak rates of witnessing violence (males: 14.58%, age 17.1; females: 9.57%, age 

15.6), threat of violence (males: 19.62%, age 17.6; females: 6.53%, age 16.4), and violence 

victimization (males: 7.64%, age 16.7; females: 3.48%, age 15.6) occurred during 

adolescence. Exposure rates declined during the transition into young adulthood, rising 

somewhat after age 25.

Figure 2 shows the age-varying WRVE count (Panel A) and prevalences of WRVE types 

(Panels B, C, and D) by race/ethnicity. African-Americans were exposed to more violence 

than White youth at nearly all ages; Hispanic youth were exposed to more violence than 

White youth from ages 15–24. Panels B, C, and D explore rates of WRVE types by race/

ethnicity. African-Americans were significantly more likely than White youth to witness 

violence across all ages, and were more likely to be threatened by violence from ages 15–30. 

From ages 15–21 and 27–30, African-Americans were significantly more likely to be 

victimized than White youth. Compared to White youth, Hispanic youth were significantly 

more likely to witness violence at all ages, be threatened by violence from ages 15–22, and 

slightly more likely to be victimized by violence from ages 16–17. Hispanic youth were 

significantly less likely than African-American youth to witness violence from ages 20–24 

but these groups did not differ significantly in their rates of violence threat or victimization 

at any age. Peak rates of witnessing violence (African-American: 21.26%, age 17.1; White: 

7.40%, age 15.8; Hispanic: 19.85%, age 16.4), threat of violence (African-American: 

18.23%, age 17.7; White: 10.37%, age 17.1; Hispanic: 17.99%, age 17.2), and violence 

victimization (African-American: 8.84%, age 17.2; White: 4.50%, age 15.3; Hispanic: 

7.14%, age 16.1) were seen during adolescence.

Figure 3 shows age-varying associations between the WRVE composite and frequent HED 

(Panel A), depressive symptoms (Panel B), and general physical health (Panel C). The 

association for HED is positive and significant until approximately age 24. The maximum 

effect size was observed at age 14.0 (OR=1.91); it declined steadily with age. For depressive 

symptoms, the association was significant at all ages and was strongest at age 14.0 (β=0.25), 

declining through adolescence until approximately age 17, thereafter remaining fairly 

constant. WRVE was associated with lower odds of good physical health from ages 15–24, 

but was not associated outside these ages. The association was strongest at age 20.9 

(OR=0.61).

Figure 4 shows the age-varying association between WRVE and depressive symptoms by 

sex and reveals a significant difference from late adolescence to early adulthood. From ages 
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16–21, the association between WRVE and depressive symptoms becomes significantly 

stronger for females. We found no evidence for sex differences in age-varying associations 

between WRVE and frequent HED or physical health.

Figure 5 shows that the WRVE association with general health was significant for White 

versus African-American youth between ages 15–17. The WRVE association with physical 

health was significant for White youth from ages 14 to approximately 24, whereas this 

association was never significant for African-Americans. We found no other significant 

differences in WRVE associations by ethnicity.

 Discussion

We used TVEM to understand the age-varying prevalence and health implications of past-

year WRVE in a large longitudinal study of youth from ages 14–30. Examining these 

questions in a longitudinal study provides confidence that our results more closely reflect 

developmental patterns compared to studies examining age differences in a repeat cross-

sectional design. WRVE rates were highest during mid-to-late adolescence (ages 16–18) for 

all exposure types. Consistent with national statistics (3), our results show that males and 

minority (African-American and Hispanic) youth experience higher rates of WRVE than 

females and White youth, and these differences persist across adolescence and young 

adulthood. Despite their severity, WRVE rates were high; for example, approximately 20% 

of African-American and Hispanic youth witnessed weapon-related violence during late 

adolescence. WRVE rates were lower during early adulthood (ages 20–25) for nearly all 

demographic subgroups and all exposure types, but increased from ages 25–30. Although 

this increase may align with previous research suggesting that violence exposure rates in 

young adulthood appear comparable to rates in adolescence (29), this finding was 

unanticipated with regard to WRVE and warrants continued investigation.

Associations between WRVE and health outcomes revealed intriguing patterns across age. 

Associations with frequent HED and depressive symptoms were strongest at the earliest ages 

(14–15) whereas the association with general physical health was strongest in early 

adulthood (age 20). The strength of WRVE associations with frequent HED and depressive 

symptoms at age 14 may partly reflect selection effects, as broader contextual or individual 

risk factors such as poverty or pre-existing behavior problems might explain the co-

occurrence of weapon-related violence, frequent HED, depressive symptoms at such early 

ages. However, the fact that these associations were present even after adjusting our models 

for sex, race/ethnicity, family disadvantage, and violence perpetration gives us confidence 

that these associations may reflect WRVE effects on health. Our findings also showed that 

the WRVE association with depressive symptoms remained significant from ages 14–30, 

whereas WRVE associations with frequent HED and general health showed a “fade out”, 

becoming nonsignificant by approximately age 24. For frequent HED, this fade out may 

occur partly as a function of heavy alcohol use becoming more normative during the early 

20s. For general health, it is not entirely clear why this was observed; it may reflect 

changing determinants of general perceived health during young adulthood, including more 

proximal day-to-day factors like income, diet, exercise, and stress.
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We found that WRVE was more strongly associated with depressive symptoms for females 

than males during late adolescence and early adulthood (approximately ages 16–21). The 

stronger association between WRVE and depressive symptoms among females during 

adolescence and early adulthood likely reflects a heightened general vulnerability for 

depression among females (30), combined with intensifying socialization pressures during 

adolescence and young adulthood that may exacerbate this vulnerability (31). We found a 

small but significant difference in the WRVE association with general health for White 

versus African-American youth during middle adolescence (ages 15–17). The WRVE 

association with physical health was significant for White youth from ages 14–24, but was 

not significant at any age for African-American youth. Although reduced effects of violence 

exposure among African-American youth have been reported in previous research (7); the 

current study shows that these reduced effects may be present across adolescence and young 

adulthood. One potential explanation for this reduced association between WRVE and health 

may include desensitization, whereby youth who are exposed to high levels of violence 

become less reactive to its effects (32, 33). Another potential explanation may include 

differences in cultural practices that may protect against violence exposure effects. One 

example is racial socialization, a practice in which parents teach youth about their racial/

ethnic heritage and promote youths’ cultural pride (34); racial socialization has been shown 

to be protective against community violence exposure effects for African-American youth 

(35).

Our findings may have implications for the timing of intervention. Overall, WRVE 

associations with health outcomes appeared most pronounced during adolescence, 

reinforcing the idea of this developmental period as an important window of opportunity for 

prevention. For example, our finding that an association between violence exposure and 

frequent HED is already present at age 14 suggests that interventions targeting violence 

exposure during this time could have impacts on the prevention of alcoholism, given the 

known association between early-onset drinking and adult dependence (36). Our findings 

showing age-varying moderation of WRVE associations highlight the importance of 

considering demographic factors in addition to developmental stage during intervention 

planning. Interventions targeting links between violence exposure and physical health may 

be especially important for White youth during middle adolescence (ages 15–17), and 

interventions targeting links between violence exposure and depressive symptoms may be 

especially important for females during late adolescence and early adulthood.

This study has several limitations. First, because WRVE and health outcomes were assessed 

contemporaneously, we cannot make inferences about directionality, an important limitation 

given previous research showing bidirectional associations between violence exposure and 

some outcomes (37). However, previous research in Add Health has shown predictive effects 

of WRVE on health outcomes (4, 38), giving us some confidence in our interpretations. 

Second, given our focus on WRVE, the violence composite we used was less broad than 

those used in other studies. However, we note that research on polyvictimization has shown 

that youth experiencing WRVE are substantially more likely to be experiencing other types 

of violence exposure (2), suggesting that WRVE may function as a proxy for other violence 

exposure types. Third, because our main goal was to examine the age-varying health 

implications of WRVE, our selection of health indicators was limited to a smaller set than 

Russell et al. Page 7

J Adolesc Health. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



may be ideal. Future research might also include outcomes such as PTSD, anxiety disorders, 

injury, illness, and stress-influenced biomarkers such as metabolic syndrome and systemic 

inflammation. Fourth, we were unable to explore the context of WRVEs, such as the identity 

of the perpetrator (stranger, friend, significant other) or the setting in which these events 

occurred, as this information was unavailable in Add Health. Fifth, the unequal spacing of 

measurement points, with waves 1–2 being closer in time than waves 3–4, created a higher 

density of observations and lower attrition rates in the adolescent years, which may have 

resulted in tighter confidence intervals and increased statistical power at these ages relative 

to later ages. Future research examining these associations with denser sampling of waves in 

young adulthood is needed. Sixth, due data sparsity before age 14, we were unable to 

examine WRVE associations at younger ages, such as early adolescence (i.e., ages 10–13) 

when the impact of exposures may be particularly strong given evidence for increased 

biological sensitivity to social environment (39). Future studies testing for age-varying 

WRVE associations among children and younger adolescents are needed.

 Conclusions

Our results identify mid-to-late adolescence as a period of high vulnerability for WRVE; 

during this period, exposure rates appear highest and associations with health outcomes 

appear strongest. Significant differences by sex and race/ethnicity in age-varying WRVE 

associations with health markers suggest that vulnerability may shift differentially with age 

across demographic groups. As suggested by Coyle and DiClemente (14), this type of 

information may enhance intervention effectiveness by providing details informative for the 

tailoring (by sex or race/ethnicity), timing (within specific age windows), and targeting (by 

focusing on specific health outcomes) of interventions aimed at buffering the toxic effects of 

WRVE.
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Implications and Contribution

This study investigated weapon-related violence exposure (WRVE) across adolescence 

and young adulthood. WRVE was highest during adolescence and differed by sex and 

race/ethnicity. WRVE age-varying associations were stronger with depressive symptoms 

for females and with physical health for White versus African-American youth.
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Figure 1. 
Age-varying level of weapon-related violence exposure composite (Panel A), and 

prevalences of witnessing weapon-related violence (Panel B), weapon-related violence 

threat (Panel C), and weapon-related violence victimization (Panel D), by sex.
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Figure 2. 
Age-varying level of weapon-related violence exposure composite (Panel A), and 

prevalences of witnessing weapon-related violence (Panel B), weapon-related violence 

threat (Panel C), and weapon-related violence victimization (Panel D), by race/ethnicity.
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Figure 3. 
Age-varying associations between weapon-related violence exposure composite and 

frequent HED (Panel A), depressive symptoms (Panel B), and general physical health (Panel 

C), full sample. b(unstd) = unstandardized regression coefficient.
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Figure 4. 
Age-varying association between weapon-related violence exposure composite and 

depressive symptoms by sex. b(unstd) = unstandardized regression coefficient.
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Figure 5. 
Age-varying associations weapon-related violence exposure composite and general physical 

health by race/ethnicity (African-American versus White).
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