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Abstract Urban Latino youth are exposed to high rates of violence, which increases risk
for diverse forms of psychopathology. The current study aims to increase specificity in
predicting responses by testing the hypothesis that youths’ reinforcement sensitivity—
behavioral inhibition (BIS) and behavioral approach (BAS)—is associated with specific
clinical outcomes and increases risk for the development of such problems following
exposure to violence. Utilizing a short-term longitudinal design, Latino youth (N = 168)
provided reports of BIS/BAS and emotional/behavioral problems at Time 1, exposure to
violence between Time 1 and Time 2, and clinical symptoms at Time 2. Results suggested
that reinforcement sensitivity moderated the relation between violence exposure and
psychopathology, such that increasing levels of BIS were associated with elevated risk for
internalizing and posttraumatic stress symptoms following exposure to violence whereas
BAS increased risk for externalizing problems. The importance of building on existing
knowledge to understand minority youth psychopathology is discussed.
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Introduction
Exposure to violence represents a major public health concern in the United States [1].
Despite overall high rates of exposure, violence disproportionately impacts poor, urban,
and ethnic minority youth [2, 3]. An estimated 50–96% of urban youth report exposure to
witnessed community violence [4–6] and urban youth report exposure to more severe
forms of violence [7]. Results from the National Survey of Adolescents [8] suggest that
relative to their non-Hispanic White counterparts, Latino youth are more likely to have
witnessed community violence (50% vs. 34.3%) and to have been physically assaulted
(20.7% vs. 15.5%). Latino youth are the largest and fastest growing ethnic minority group
in the United States [9, 10] and they appear to be at disproportionate risk of violence
exposure.
Exposure to violence is consistently associated with elevated levels of posttraumatic
stress symptoms (PTSS) [11]. However, violence exposure is also associated with a broad
range of emotional and behavioral problems including depression and anxiety [6, 12, 13]
and aggression, conduct disorder, and substance use [14, 15]. It is clear that exposure to
violence is associated with both internalizing and externalizing problems, but much less is
known about factors that predict specific adjustment trajectories for youth exposed to
violence.
Behavioral Inhibition and Approach (BIS/BAS)
Reinforcement sensitivity theory (RST), as proposed by Gray [16, 17], details two primary
systems that regulate approach and avoidance behavior: The behavioral inhibition system
(BIS) and the behavioral approach system (BAS). According to this model, the BIS is
sensitive to conditioned signals of punishment, loss of reward, and novelty, and inhibits
behavior that could lead to negative outcomes [18]. The activation of the BIS relates to the
experience of negative affect such as anxiety and sadness [19]. Avoidance behavior and
negative affect are therefore enhanced when the possibility of danger or punishment is
perceived. Conversely, the BAS is sensitive to conditioned signals of reward and activity in
this system produces increased movement towards one’s goals [20]. Activation of the BAS
increases impulsive behavior, as opportunities for reward are pursued with little regard for
possible negative consequences. Aside from a tendency to engage in goal-directed activities, greater BAS sensitivity is associated with positive emotions such as hope and happiness in the face of possible reward [21].
BIS/BAS and Youth Psychopathology
Studies utilizing performance tasks to assess response perseveration (i.e., continued pursuit
of possible reward despite increasing ratio of punishment to reward) have implicated
elevated BAS in children with conduct disorder [22, 23]. Children with comorbid conduct
disorder and ADHD also display greater response perseveration relative to children with
conduct disorder alone and normal controls [24]. While these studies highlight the relevance of the BAS for externalizing problems, an exclusive reliance on assessing BAS does
not clarify whether BAS dominance or an underactive BIS confers vulnerability. Such
studies have also employed small clinical samples and cross-sectional designs, which may
amplify observed differences in BAS responsiveness.
A separate body of work has focused primarily on internalizing outcomes. Notably,
childhood behavioral inhibition in laboratory novelty paradigms is prospectively related to
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the development of anxiety disorders [25, 26]. Coplan and colleagues [27] found that
children high on BIS and low on BAS are at particular risk for problems including
depressive symptoms, negative affect, and fear of negative evaluation as well as lower
positive affect and subjective well-being relative to children with other BIS/BAS profiles.
Similarly, Vervoort and colleagues [28] found higher levels of BIS in children with anxiety
disorders relative to controls. However, these cross-sectional studies omitted the assessment of externalizing symptoms, which may also be associated with disturbances in relative levels of BIS/BAS.
Few studies have assessed both BIS and BAS as well as symptoms of multiple psychiatric disorders in children. Colder and O’Connor [29] found that parent-reported sensitivity to reward (BAS impulsivity/fun seeking dimensions) was associated with
externalizing problems in children. Conversely, parent-reported sensitivity to punishment
(BIS) was associated with internalizing problems. Muris and colleagues [30] found that
children’s self-reported BIS was associated with self- and parent-reported emotional
problems and anxiety symptoms as well as parent-reported depressive symptoms. Childreported BAS was related to self- and parent-reported hyperactivity/conduct problems and
self-reported aggression. These two studies suggest that individual differences in BIS and
BAS confer vulnerability for internalizing and externalizing forms of psychopathology,
respectively. However, because these studies are cross-sectional and may confound reports
of symptoms with measures of reinforcement sensitivity, it is important to test whether
BIS/BAS increases risk for future psychopathology. To our knowledge, there are no
prospective longitudinal studies examining both BIS and BAS as risk factors for a wide
range of difficulties.
A Vulnerability-Specificity Model of Youth Psychopathology
It is unlikely that individual differences in temperament fully account for the emergence of
psychopathology [31]. From a vulnerability model, individual differences in BIS/BAS may
increase risk for disorder or protect against negative effects under adverse conditions, but
have less of an impact at lower levels of adversity [32]. Johnson et al. [33] proposed that
BIS levels may predict greater reactivity to life events that involve danger and may be
associated with psychiatric disorders through this association with heightened reactivity.
However, previous research has not examined how adverse life events may increase risk
for psychopathology given an underlying vulnerability characterized by BIS/BAS system
responsiveness.
In the current study, we tested a model of risk for psychopathology following exposure
to violence with the aim of increasing specificity in predicting outcomes. Exposure to
violence represents a particularly viable adversity variable to study, given that it appears to
confer a general risk for psychopathology. We therefore predicted that exposure to violence would increase risk for PTSS, internalizing problems, and externalizing problems.
Furthermore, we hypothesized that relative levels of BIS and BAS would increase risk for
internalizing and externalizing problems, respectively. To elucidate specific pathways of
risk in response to violence exposure, we controlled for baseline levels of overall problem
severity and examined whether future exposure to violence and dimensions of BIS/BAS
interact to predict specific patterns of divergence prospectively. We hypothesized that BIS
would moderate the association between violence exposure and posttraumatic stress and
internalizing outcomes such that a stronger association between violence and these forms
of psychopathology would be evident as BIS levels increase. Similarly, we expected that
violence exposure would moderate the association between BAS and externalizing
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outcomes such that violence exposure would be more strongly associated with externalizing outcomes as BAS levels increase.

Method
Participants
Participants included 168 Latino students (M = 11.42 years, SD = .70; range:
11–14 years) recruited from a large public middle school in an urban area of Southern
California. The sample included slightly more girls (n = 94; 56%) than boys (n = 74;
44%). Sixty-two students (36.9%) were born in another country and had lived in the United
States for an average of 3.82 years (SD = 2.88). The majority of immigrant children were
born in Mexico (n = 39; 62.9%) followed by El Salvador (n = 14; 22.6%) and other Latin
American countries including Honduras, Ecuador, Colombia, and Guatemala (n = 9;
14.5%). In this sample, 95.8% of students’ mothers and 96.4% of students’ fathers were
born outside of the United States.
The data collection site was a public middle school enrolling more than 2,000 students,
with 91.4% of these students identifying as Latino/Hispanic. Census tract data for the year
2000 indicates that the school is located in a relatively impoverished neighborhood. Of
families with children under the age of 18, 23.3% live below the federal poverty level.
Latinos/Hispanics comprise 76% of the population within the census tract, and 51.5% of
household adults are foreign-born. The majority of households (83.5%) speak a language
other than English, with only 36.0% reporting speaking English ‘‘very well.’’ Compared to
the national average of 80.4%, only 48.4% of those 25 years or older attained a high school
diploma.
Measures
Demographic Variables (Time 1)
During the baseline assessment, youths completed a demographics questionnaire assessing
age, gender, racial/ethnic background, and place of birth of the youth, their mother, and
their father. For youths indicating that they were born outside of the US, length of residence in the US was also assessed.
Behavioral Inhibition and Approach (Time 1)
Individual differences in behavioral inhibition (BIS) and behavioral approach (BAS) were
assessed with an age-downward version of the Carver and White BIS/BAS scales [20] used
by Muris et al. [30]. This version, which uses simplified language, has been used with
children ages 8–12 and has demonstrated acceptable internal consistency reliability in this
age group (a = .78 for BIS and .81 for BAS). Students reported the degree to which they
agree with items on a 4-point scale ranging from 1 (‘‘strongly disagree’’) to 4 (‘‘strongly
agree’’) with subscale scores computed by summing the responses to items from each
scale. The BIS/BAS Scales have one 7-item scale assessing BIS (e.g., ‘‘I usually get very
tense when I think something unpleasant is going to happen’’). The BIS subscale contains
one item which is reverse scored and, in the current study, this item was omitted because it
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negatively impacted the internal consistency of the BIS scale. The resulting 6-item BIS
scale demonstrated acceptable internal consistency (a = .79). The three BAS subscales
include Drive (4 items; e.g., ‘‘I do everything to get the things that I want’’), Reward
Responsiveness (5 items; e.g., ‘‘I feel excited and full of energy when I get something that I
want’’), and Fun Seeking (4 items; e.g., ‘‘I am always willing to try something new, when I
think it will be fun’’). The internal consistency reliability of the overall 13-item BAS scale
was good (a = .88), while the reliability for the Fun Seeking (4 items; a = .56), Drive (4
items; a = .77), and Reward subscales (5 items; a = .79) was comparable to that found in
previous studies.
Exposure to Violence (Time 1 to Time2)
The Exposure to Violence Scale (EVS) [6] was used to assess exposure to violence
between Time 1 and Time 2. The self-report scale includes 3 items on witnessing violence
(e.g., ‘‘How often have you seen someone else getting beaten up?’’), 3 items on personal
victimization (e.g., ‘‘How often have you yourself been slapped, punched, or hit?’’), and 2
items on witnessing weapon-related violence (e.g., ‘‘How often have you seen someone
else being attacked or stabbed with a knife?’’). Two items from the original EVS assessing
a history of being shot with a gun or stabbed with a knife were omitted from the current
study. On the EVS, youth indicate how often they have witnessed/experienced each event
using a 4-point scale ranging from 0 (‘‘never’’) to 3 (‘‘very often’’). The EVS has been
validated in a large sample of adolescents (N = 3,735) that included 23% Hispanics [6].
The EVS has also been used previously with Latino immigrant children [34]. Subscale
scores for witnessing, victimization, and weapon-related violence are computed by summing responses of relevant scales while a total score can be computed by summing
responses across all items. In the current sample, the EVS victimization (a = .60), witnessing (a = .75), and weapon-related (a = .65) subscales as well as the total scale
(a = .79) produced acceptable internal consistency.
Posttraumatic Stress Disorder (PTSD) Symptoms (Time 1 and 2)
The Child PTSD Symptom Scale (CPSS) [35] was used to assess symptoms of posttraumatic stress disorder (PTSD). The CPSS is a 17-item self-report measure designed for use
with children ages 8–18. A sample item assessing the presence of re-experiencing asks,
‘‘Have you been acting or feeling as if the event was happening again?’’ Youth rate the
frequency with which each item has occurred in the past month using a 4-point Likert scale
ranging from 0 (‘‘Not at all’’) to 3 (‘‘5 or more times a week’’). Items can be combined to
obtain subscale scores for re-experiencing, avoidance, and arousal symptoms as well as a
total sum score. The CPSS has demonstrated good test-retest reliability as well as convergent and discriminant validity [35]. In this sample, the internal consistency reliability
for the total score (a = .91) as well as the re-experiencing (a = .85), avoidance (a = .79),
and arousal (a = .73) subscales was acceptable.
Internalizing and Externalizing Symptoms (Time 1 and 2)
Youth symptoms of psychopathology were assessed with the DSM-Oriented Scales from
the Youth Self-Report (YSR) [36]. On the YSR, youth read a series of statements and
indicate how true each statement is for them in the past 6 months. Responses are provided
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using a 3-point scale ranging from 0 (‘‘not true’’) to 2 (‘‘very true’’). The DSM-oriented
scales produce T-scores adjusted for youth age and sex based on a nationally representative
normative sample. In the current study, internalizing symptoms were assessed with two
DSM-oriented scales from the YSR. The 13-item Affective Problems scale was used to
assess symptoms consistent with major depression and dysthymia. The obtained Cronbach’s alpha for this scale in the current sample was .75. Symptoms of separation anxiety,
generalized anxiety, and specific phobia were assessed with the 6-item Anxiety Problems
scale (a = .63). Externalizing problems were assessed with the 15-item Conduct Problems
scale (a = .75) and the 5-item Oppositional Defiant Problems scale (a = .71).
Procedure
All study materials were available in English and Spanish. Spanish versions of materials
without an existing translation were created through the recommended procedure of
translation, back-translation, and subsequent reconciliation of discrepancies [37].
Students in 10 sixth grade and 2 mixed-grade homeroom classrooms were targeted for
participation. From these 12 classrooms, a total of 331 students were invited to participate
and were given a recruitment letter and consent form to deliver to their parent. To maximize the likelihood that parents received the materials, both student-level and classroomlevel incentives were offered. Students that returned a completed consent form, indicating
whether or not the parent had provided consent, received a small incentive (e.g., choice of
candy or snack). At the classroom level, students had the opportunity to earn a party for the
classroom if at least 95% of students in that class returned a completed consent form,
regardless of whether parents provided consent. A total of 273 (82.5%) parents returned a
signed consent form and of these, 170 (62.3%) parents provided consent for their child to
participate in the study. The overall recruitment rate was therefore 51.4%. The final sample
included 168 Latino students at Time 1 (two students withdrew from the school before data
collection began). Youth surveys were administered to students in groups, with researchers
administering all questionnaires by reading items aloud. During the Time 1 interview,
youth provided information about demographic characteristics, BIS/BAS levels, and
symptoms of posttraumatic stress, internalizing, and externalizing problems. As an
incentive for participation, students received one $10 merchandise gift card.
Six months after the Time 1 survey, students were interviewed again (Time 2) following
the procedure described above. At Time 2, four students were not interviewed because they
had withdrawn from the school and three students were absent on multiple occasions and
were not available to be interviewed. The retention rate at Time 2 was therefore 95.83%
(n = 161). Measures administered at Time 2 assessed exposure to violence between the
Time 1 and Time 2 assessments as well as symptoms of posttraumatic stress, internalizing,
and externalizing problems since the Time 1 assessment. As an incentive for participation
at Time 2, students received one $15 merchandise gift card. All study procedures were
approved by the University of California, Los Angeles Institutional Review Board.
Data Analytic Approach
Structural equation modeling (SEM) with Mplus Version 6 [38] was utilized to test the
hypotheses detailed above. Maximum likelihood (ML) estimation procedures with robust
solutions (MLR) were used for all fit indices. Because of the high retention rate for
participation at Time 2, there were few missing data (minimum covariance coverage of
95%). However, missing data were imputed using a model-based imputation method using
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ML estimation. Goodness of fit of the model was assessed with the Satorra–Bentler chisquare (S–B v2) [39], the robust comparative fit index (RCFI), the root mean square error
of approximation (RMSEA), and the standardized root mean square residual (SRMR) [40].

Results
BIS/BAS Measurement Model
The proposed model of dispositional risk for psychopathology included six latent constructs. The sum scores from the Personal Victimization, Witnessed Violence, and
Weapon-Related Violence subscales of the EVS [6] were used as three indicators of the
construct of violence exposure (VEX T1–T2). Therefore, the construct of violence exposure in the model represents the severity of exposure to new violence in the 6 months
preceding the Time 2 assessment. Indicators of the construct of behavioral approach (BAS)
included the Drive, Reward, and Fun Seeking subscales of the BIS/BAS scales [20]
whereas behavioral inhibition (BIS) was measured with the 6 subscale items as indicators.
In terms of youth psychopathology, the latent construct of PTSS T2 was formed by the
Re-Experiencing, Avoidance, and Arousal subscales from the CPSS [35] administered at
Time 2. Age and gender normed T-Scores from the Affective Problems and Anxiety
Problems scales of the YSR [36] administered at Time 2 were used as indicators of the
construct of internalizing problems (INT T2). Finally, the latent construct of externalizing
problems (EXT T2) was formed by utilizing T-Scores from the Conduct Problems and
Oppositional Defiant Problems scales of the YSR.
The fit of this measurement model was adequate, v2(137) = 187.158, p = .003, Robust
CFI = .959, RMSEA = .047 (90% CI = .028–.063), and SRMR = .055. All measured
variables loaded significantly onto their respective constructs (p \ .001) and standardized
loadings were in the range from .53 to .93. Factor loadings and summary statistics for
measured variables are presented in Table 1 while bivariate correlations among latent and
measured variables are presented in Table 2.
BIS/BAS Direct Effects Structural Model
A direct effects structural equation model was created to examine the hypothesized relationships between dispositional variables at Time 1 (BIS/BAS) and violence exposure
between Time 1 and Time 2 on symptoms of youth psychopathology at Time 2. This direct
effects model included the hypothesized paths from behavioral inhibition to both internalizing problems and PTSS. The model also included a hypothesized path from behavioral
approach at Time 1 to youth externalizing problems at Time 2. Additionally, paths from
violence exposure to each of the mental health outcomes and correlations between psychopathology latent variables were also included in the model. In addition to the paths
designed to test a priori hypotheses, paths from behavioral inhibition to externalizing
problems and from behavioral approach to internalizing and PTSS were included to assess
the specificity of hypothesized pathways. The initial model provided an adequate fit to the
data, v2(137) = 187.159, p = .003, Robust CFI = .959, RMSEA = .047 (90% CI =
.028–.063), and SRMR = .055. Two minor model modifications were then made based on
empirical considerations, correlating error variances between BAS Reward and BIS item
#3 and between BAS Drive and BIS item #1. The modified model represented a good fit
to the data, v2(135) = 165.490, p = .038, Robust CFI = .975, RMSEA = .037 (90%
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Table 1 Descriptive statistics
and factor loadings

Variable/latent construct

Sex [% female (N)]
Age

313

M

SD

.56

Factor
loadinga

(94)

11.42

.70

.00

.80

BIS item 1

1.94

.88

.57

BIS item 3

2.60

.96

.57

BIS item 6

1.99

.97

.70

BIS item 9

2.48

1.06

.69

BIS item 15

2.52

1.06

.59

BIS item 18

1.67

.88

.56

Total problems (T1)
BIS

BAS
Reward

15.81

3.61

.75

Drive

9.84

3.45

.82

Fun seeking

9.34

2.46

.83

Violence exposure (T1–T2)
Victimization

1.36

1.54

.73

Witnessing

3.40

2.25

.68

.50

1.06

.53

Affective problems

56.12

7.45

.93

Anxious problems

55.00

6.74

.74

Re-experiencing

3.89

3.27

.86

Avoidance

4.07

3.98

.84

Arousal

4.15

3.29

.88

Conduct problems

56.42

8.03

.86

Oppositional defiant problems

54.55

6.60

.78

Weapon-related
Internalizing (T2)

Posttraumatic stress (T2)

Externalizing (T2)
a

All factor loadings significant
at p \ .001

CI = .009–.055), and SRMR = .053, resulting in improved model fit, v2(2) = 18.948,
p \ .001.
Given a focus on understanding specific patterns of symptom divergence, we control for
total symptoms of psychopathology at Time 1 and prospectively assess associations
between subsequent exposure to violence and increases in specific types of symptoms. To
assess total problems at Time 1, we created a measured variable composite representing the
mean z-score of all psychopathology subscales (Posttraumatic Stress, Anxiety, Affective
Problems, Oppositionality, and Conduct Problems). We therefore modeled paths from this
total problems measured variable at Time 1 to the latent variables of posttraumatic stress,
internalizing problems, and externalizing problems at Time 2. Given that this variable was
exogenous, Total Problems at Time 1 were also correlated with other exogenous variables.
To account for the possible effects of youth age and gender on the constructs of interest,
the measured variables of youth age and sex were added to the model. Initially, direct paths
from youth age to each of the latent constructs as well as from youth sex to each of the
latent constructs were added. Significant paths (p \ .05) were retained, including paths
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Table 2 Bivariate correlations among latent and measured variables
Construct

1

1. Behavioral approach

–

2

3

4

5

2. Behavioral inhibition

.656***

–

3. Violence exposure
(T1–T2)

.019

.244***

–

4. Posttraumatic
stress (T2)

.144*

.510***

.785***

–

5. Internalizing
problems (T2)

.123

.441***

.670***

.812***

–

6. Externalizing
problems (T2)

.216**

.276***

.733***

.632***

.685***

6

7

8

–

7. Sex

.197**

.288***

-.090

.188**

.057

.227**

–

8. Age

-.015

-.022

.102

-.042

.053

.061

-.076

–

9. Total problems (T1)

.325***

.477***

.515***

.622***

.590***

.619***

.160*

.042

* p \ .05, ** p \ .01, *** p \ .001,

p \ .10

from youth sex to behavioral inhibition, behavioral approach, externalizing problems, and
PTSS, as well as paths from youth age to PTSS.
Figure 1 presents the final direct effects model with standardized regression coefficients
included. An examination of the fit indices for the final model indicated that the model
presented an excellent fit to the data, v2(179) = 220.484, p = .019, Robust CFI = .970,
RMSEA = .037 (90% CI = .016–.053), and SRMR = .052. Time 1 behavioral inhibition
was significantly and positively related to youth internalizing problems at Time 2
(b = .326, p = .017) and PTSS at Time 2 (b = .349, p = .004). Conversely, Time 1
behavioral approach was significantly and positively related to youth externalizing problems at Time 2 (b = .218, p = .027) and negatively related to PTSS at Time 2 (b =
-.182, p = .048). As expected, youth exposure to violence between T1 and T2 was
significantly and positively related to youth internalizing (b = .462, p \ .001), externalizing
(b = .671, p \ .001), and posttraumatic stress (b = .641, p \ .001) problems at Time 2.
BIS/BAS Vulnerability-Specificity Model
Increasing specificity in predicting youth responses to violence exposure was a primary
aim of the study. To test the hypotheses that dispositional factors can moderate the relation
between violence exposure and youth psychopathology, two interaction terms were added
to the model described above. The interaction between behavioral inhibition and violence
exposure and the interaction between behavioral approach and violence exposure were
added using the full-information ML (FIML) information approach to calculate latent
variable interactions. Given that such a model requires numerical integration and the
independence model is difficult to ascertain, standard model fit indices, which estimate
‘‘goodness of fit’’ relative to an independence model, are not calculated. Instead, the
appropriateness of modeling an interaction is determined by first examining whether the
interaction term is significant. Secondly, a log likelihood difference test is used to determine whether freely estimating the interaction term, as opposed to modeling the interaction
but constraining that path to zero, provides a better fit to the data.
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#1

#3

#6

#9

#15

315

#18

AFF

ANX

.33*

T2 INT

BIS
.35**
-.24†

.51***

.28*
.64***
.46***
.64***

Violence
T1-T2

T2 PTSD

.39*

.67***
.04

PV

WV

WRV

AV

AR

RE-EX

-.18
-.10

-.18*

BAS

T2 EXT
.22*

DRI

FS

REW

CD

OD

Fig. 1 BIS/BAS direct effects model. v2(179) = 220.484, p = .019, Robust CFI = .970, RMSEA = .037
(90% CI = .016–.053), and SRMR = .052. Measured variables of youth age, sex, and Time 1 Total
Problems not depicted in the diagram. BIS behavioral inhibition, #1–18 are individual BIS subscale items,
PV personal victimization, WV witnessed violence, WRV weapon-related violence, BAS behavioral
approach, DRI drive, FS fun seeking, REW reward responsiveness, T2 INT T2 internalizing problems, AFF
affective problems, ANX anxiety problems, T2 PTSD PTSD symptoms at T2, AV avoidance, AR arousal,
Re-Ex re-experiencing, T2 EXT T2 externalizing problems, CD conduct problems, OD oppositional defiant
problems. *p \ .05, **p \ .01, ***p \ .001, p \ .10

As depicted in Fig. 2, the interaction between behavioral inhibition and violence
exposure significantly predicted Time 2 internalizing problems (B = 5.407, p = .045).
Similarly, the interaction between behavioral inhibition and youth exposure to violence
significantly predicted Time 2 symptoms of PTSD (B = 1.083, p = .037). Finally, the
interaction between the latent variables of behavioral approach and violence exposure
significantly predicted T2 externalizing problems (B = .763, p = .023). A scaled chisquare test (based on loglikelihood values) used to compare these nested models indicated
that the model freely estimating the interaction terms provided a significantly better fit
relative to the model where the interactions were set to zero, v2(3) = 11.88, p = .008.
To interpret the interaction effects, a simple slopes analysis [41] was used to plot the
model-derived factor scores. To ease interpretability, factor scores were plotted as z-scores.
As seen in Fig. 3a, the relationship between violence exposure and youth internalizing
problems at Time 2 was stronger as levels of initial behavioral inhibition increased.
Similarly, the relationship between youth exposure to violence and symptoms of posttraumatic stress at Time 2 was stronger as levels of initial behavioral inhibition increased
(see Fig. 3b). Conversely, initial levels of behavioral approach moderated the relationship
between violence exposure and youth externalizing problems at Time 2 such that a stronger
relationship was present as levels of behavioral approach increased (see Fig. 3c).
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#1

#3

#6

#9

#15

#18

AFF

BIS

ANX

T2 INT
5.41*

1.08*

Violence
T1-T2

PV

WV

T2 PTSD

WRV

AV

AR

RE-EX

.76*

T2 EXT

BAS

DRI

FS

REW

CD

OD

Fig. 2 BIS/BAS vulnerability-specificity model. Measured variables of youth age, sex, and Time 1 total
problems not depicted in the diagram. *p \ .05, **p \ .01, ***p \ .001, p \ .10

Discussion
The current study examined the main and moderating effects of reinforcement sensitivity
in predicting risk for specific forms of psychopathology following exposure to violence.
Consistent with previous research, youth exposure to violence emerged as a general risk
factor for PTSS, internalizing problems, and externalizing problems. We also extended
previous research by examining dimensions of temperament as risk factors for psychopathology. Based on previous research [29, 30], we hypothesized that behavioral inhibition
(BIS) would increase risk for internalizing problems (anxiety and depression), and PTSS
whereas behavioral approach (BAS) would increase risk for externalizing problems
(conduct problems and oppositional defiant problems). Our results provided support for
these hypotheses in a sample of urban Latino youth.
Our focal question, however, centered on understanding whether dispositional factors
such as BIS and BAS represent an underlying vulnerability for specific patterns of maladjustment following exposure to violence. As hypothesized, for internalizing problems
and posttraumatic stress problems, violence exposure was more strongly related to psychopathology as youth levels of BIS increased. Youth reported levels of BAS also moderated the association between violence exposure and youth externalizing problems such
that violence exposure was more strongly associated with externalizing problems as youth
levels of BAS increased. Reinforcement sensitivity therefore emerged as an important
predictor of youth mental health outcome following violence exposure.
While the direct effect of BIS/BAS sensitivity on psychopathology has been replicated
across studies of youth and adults, it is unlikely that reward sensitivity itself leads to
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Fig. 3 Moderating effects of
behavioral inhibition and
approach on the relation between
violence exposure and
psychopathology. Figures utilize
model-derived factor scores
obtained from final SEM model,
with data converted to z-scores to
ease interpretability.
a Association between violence
exposure and internalizing
symptoms as moderated by level
of behavioral inhibition.
b Association between violence
exposure and PTSS as moderated
by level of behavioral inhibition.
c Association between violence
exposure and externalizing
symptoms as moderated by level
of behavioral approach
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psychopathology. Instead, these results suggest that temperament may be related to later
psychopathology through its association and interaction with life experiences. The literature has documented the extensive behavioral, emotional, and cognitive dysregulation that
can follow exposure to traumatic events [42]. The current findings may take us one step
closer to understanding the specific pattern of dysregulation that follows exposure to
violence. For youth exposed to violence, this stressor may amplify a pre-existing
vulnerability.
When youth are faced with chronic exposure to violence, an overactive BIS may
heighten youths’ sensitivity to perceive danger and cues of punishment, therefore reinforcing their perceptions of threat and exacerbating a tendency to respond by inhibiting
behavior and experiencing negative affect. Johnson and colleagues [33] have suggested
that BIS levels may predict greater reactivity to life events that involve danger and may
therefore be associated with psychopathology through this association with heightened
reactivity. Conversely, for youth with an overactive BAS, exposure to violence may
amplify a tendency to act impulsively and pursue rewards with little regard for consequences, and behavior problems may be exacerbated due to simultaneous low levels of
behavioral inhibition.
Existing diathesis-stress models reported in the literature [43] commonly highlight how
a given diathesis (e.g., biological risk or cognitive style) increases risk for a specific
disorder (e.g., depression) in the context of stressors (e.g., negative life events). However,
the current vulnerability-specificity model is unique in that personality dimensions are used
to gain specificity in predicting both whether youth will develop clinical problems as well
as which type of problems are more likely to emerge. Given that violence exposure confers
a general risk for psychopathology, it presents a particularly suitable stressor to study. In
essence, we focused on a nonspecific risk factor and sought to elucidate specific pathways
of risk for psychopathology. While the current study is not able to test the specific processes that lead to increased psychopathology, it represents an important step in elaborating
our understanding of risk.
Because of elevated risk of exposure to violence in urban Latino youth, we sought to
extend models developed with majority populations to aid our understanding of risk for
psychopathology in this unique context. Within Gray’s BIS/BAS model, the environment
is one prominent feature that shapes reinforcement sensitivity patterns. Latino socialization goals emphasize respeto (respect) and qualities such as humility, deference, and
obedience in youth [37, 44], which may make inhibited behavior highly acceptable
within this context. Conversely, a positive drive, sense of efficacy, and high levels of
optimism and motivation present within immigrant communities [45, 46] may make
certain aspects of behavioral approach (e.g., drive) culturally desirable. The cultural
context and specific socialization practices that Latino youth are exposed to may profoundly shape their patterns of behavior. Additional research is needed to elucidate
the intersection between culture, reinforcement sensitivity, and developmental
psychopathology.
In addition to extending this line of inquiry to an understudied population, this research
extends previous work in other important ways. As noted above, the literature on BIS/BAS
and psychopathology has often failed to examine both BIS and BAS within the same study
or has focused on a restricted range of clinical outcomes. Similarly, studies that have
assessed both BIS and BAS and a wide range of clinical outcomes have been crosssectional. Therefore, the fact that this is the first study to examine the predictive power of
BIS/BAS dimensions on psychopathology prospectively is a notable strength. Additionally, the use of SEM allowed for an examination of relationships across multiple clinical
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outcomes while accounting for associations between constructs. In this manner, we relied
on a powerful analytic technique to examine the complex associations between dispositional and contextual risk factors and clinical outcomes.
Despite these strengths, some limitations must be noted. While the current sample size
is acceptable when considering some suggested guidelines [47–50], it will be important for
future studies to replicate the results of SEM findings with a larger sample. Although we
control for the effects of age and sex in our analyses, the sample size and our limited focus
on early adolescents precludes us from examining whether our specificity models fit across
the developmental spectrum. Given the short-term longitudinal design, we are also unable
to model the potential impact of age of exposure to violence or of chronic exposure to
violence. It should also be noted that all constructs were assessed through Youth SelfReports and this may have lead to a greater likelihood of finding significant associations
due to shared method variance. While the longitudinal nature of the current project may
increase our confidence in the validity of the results, future studies would benefit from
replicating these results with multiple methods of assessment from multiple informants.
The use of a convenience sample may also limit the extent to which participants are
representative of the actual population. Furthermore, a focus on Latino youth in a disadvantaged community limits the extent to which these findings can be generalized to other
populations. We view the results of this study as a potentially significant step in understanding youth psychopathology that warrants replication and extension to more diverse
populations.
Summary
Latino youth living in urban communities are at high risk of being exposed to violence and
are consequently at risk of developing a wide range of mental health problems. The current
investigation sought to examine whether we could better understand specific pathways of
risk for psychopathology in Latino youth by extending existing reinforcement sensitivity
models of psychopathology developed with majority populations. We employed a shortterm longitudinal design to test a vulnerability-specificity model of youth psychopathology. Behavioral inhibition (BIS) and behavioral approach (BAS) have been identified as
risk factors for internalizing and externalizing problems, respectively, However, we
hypothesized that reinforcement sensitivity moderates the association between violence
exposure and psychopathology and can therefore explain some of the heterogeneity in
psychopathology of youth exposed to violence. Results of structural equation models
provided support for this vulnerability-specificity model, suggesting that BIS specifically
increased risk for internalizing problems and PTSS following exposure to violence whereas
BAS increased specific risk for externalizing problems. Through research aimed at furthering our understanding of specific pathways of adjustment and maladjustment in
combination with research that translates this knowledge into clinical interventions, we
may be better able to more effectively understand and meet the needs of urban Latino
youth exposed to violence.
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