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Objective: With the addition of the “with limited prosocial
emotions” specifier within the diagnosis of conduct disorder
(DSM-5) and of conduct-dissocial disorder (ICD-11) to
designate those with elevated callous-unemotional traits,
the authors examined the role that callous-unemotional
traits play in the risk for gun carrying and gun use during
a crime in a sample at high risk for gun violence.

Methods: Male juvenile offenders (N=1,215) from three re-
gions of the United States were assessed after their first
arrest and then reassessed every 6 months for 36 months
and again at 48 months. Callous-unemotional traits and
peer gun carrying and ownership were measured via self-
report after the first arrest (i.e., baseline). Gun carrying and
use of a gun during a crime were self-reported at all fol-
low-up points.

Results:Callous-unemotional traits at baseline increased the
frequency of gun carrying and the likelihood of using a gun

during a crime across the subsequent 4 years after accounting
for other risk factors. Furthermore, callous-unemotional
traits moderated the relationship between peer gun carrying
and ownership and participant gun carrying, such that only
participants low on callous-unemotional traits demonstrated
increasedguncarryingasa functionof theirpeers’guncarrying
and ownership.

Conclusions: This study demonstrates the importance of
considering callous-unemotional traits in gun violence re-
search both because callous-unemotional traits increase gun
carrying and use in adolescents and because the traits may
moderate other key risk factors. Notably, the influence
of peer gun carrying and ownership may have been under-
estimated in past research for the majority of adolescents by
not considering the moderating influence of callous-
unemotional traits.
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Gun violence is a serious public health concern in the United
States, with an estimated 133,895 people victimized by gun-
related violence in 2017 (1). Of the estimated 14,415 firearm-
related homicides committed in 2016, approximately 31.6%
were committed by adolescents and young adults ages 12–24
(2). Among these adolescents and young adults, 22% of ho-
micides were committed by those with previous juvenile or
criminal justice systemcontact (2).Given thesocietal cost and
pain and suffering of those affected, reducing gun violence by
youths is a critical public health concern.

In the most recent revisions of major classification systems
forpsychiatricdisorders,DSM-5andICD-11 (3), anewspecifier,
“with limited prosocial emotions,” was included within the
diagnosis of conduct disorder (DSM-5) and conduct-dissocial
disorder (ICD-11) to designate those youths with elevated
callous-unemotional traits. Callous-unemotional traits are de-
fined by limited guilt, reduced empathic concern, reduced
displays of appropriate emotion, and a lack of concern over

performancein importantactivities (4).Callous-unemotional traits
are found in 25%230% of adolescents with serious conduct
problems (5), but these adolescents displaymore persistent and
severe aggressionandviolent offending (6, 7), use aggression for
personal gain (8), engage in behavior that causes more harm
toward victims (9, 10), display conduct problems that are more
stable (11), and have worse treatment outcomes (12–15).

However, the association of callous-unemotional traits
with gun violence specifically has not been extensively
examined in youths. In one notable exception, in a population-
based sample of 4,855 Finnish adolescents, callous-unemotional
traitswere associatedwith a higher riskof carrying aweapon,
and this effect was the largest for carrying a gun, even after
controlling for other risk factors (i.e., self-reported de-
linquency, victimization, perceived peer delinquency) (16).
Thus, more work is needed to determine whether this as-
sociation is found in other samples, especially in the United
States, where gun carrying is more common, and in justice
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system–involved adolescents who are at high risk for gun
violence (17).

Furthermore, although this previous study controlled for
key predictors of gun violence that could be confoundedwith
callous-unemotional traits, it did not consider possible in-
teractive effects. That is, peer gun carrying is one of the
strongest predictors of adolescent gun use (18). However, the
delinquent behavior of adolescents with elevated callous-
unemotional traits has been shown to be less influenced by
the behavior of their peers (19). Thus, the peer influences on
anadolescent’sguncarryingmaybemoderatedby theyouth’s
level of callous-unemotional traits.

Therefore, in this study we sought to determine whether
callous-unemotional traits measured after an adolescent’s first
arrest predicted self-reported gun carrying and gun use over the
subsequent 4 years. Specifically, we hypothesized that callous-
unemotional traits would predict increased frequency of gun
carrying and increased probability of using a gunduring a crime,
even after accounting for other risk factors associated with gun
use (i.e., age, race, IQ, lifetime self-reported offending, parental
supervision, peer delinquency, violence exposure, impulsivity,
and neighborhood dysfunction). We also hypothesized that
callous-unemotional traits would moderate the relationship
between peer gun carrying and ownership and participant gun
carrying and use, such that adolescents who had peers who
carriedandownedgunswould show increasedguncarrying and
use over the subsequent 4 years but that this effect would be
foundonlyamongadolescents lowoncallous-unemotional traits.

METHODS

Participants and Procedures
The sample included 1,215 male youths, from three regions
of the United States, who were arrested for the first time.
Participants were eligible if they spoke English, were arrested
for an eligible offense of moderate severity, andwere between
13 and 17 years of age (see Table 1 for characteristics of the
sample). Institutional review boards at all institutions ap-
proved the study procedures. Parental informed consent and
youth assent were obtained at the time of assessment until the
participant turned 18, at which point consent was received
from the participant. Participants were informed that par-
ticipation was voluntary, that participation would not influ-
ence their relationship with the justice system, that they were
able to withdraw from the study at any time without penalty,
and that their datawere protected byaprivacy certificate from
being subpoenaed for use in court. Youths completed the
baseline assessment within 6 weeks of the disposition date for
theirfirst arrest.Theywere thenreassessedevery6months for
36 months and then again at 48 months (seven follow-up
assessments). Additional sample characteristics and study
procedures have been published previously (6).

Given the mild to moderate severity of the crimes com-
mitted by youths recruited into the study, very fewwere ever
placed into detention. Specifically, 77.2% (N=884) of the
sample were never incarcerated at any point in the study,

10.9% (N=133) were incarcerated for between 1 and 6 months
(althoughnotnecessarily consecutively), 7.5%were incarcerated
for between 7 and 12months, and 8.7%were incarcerated for
between 13 and 37 months. When participants who were
incarcerated formore than 6months across the entire 48-month
follow-up period were excluded from the analysis, the results
were consistent with those reported for the full sample. Thus,
results of the full sample are reported here.

Main Variables
Callous-unemotional traits. Callous-unemotional traits were
assessed at baseline using the self-report version of the In-
ventory of Callous-Unemotional Traits (20). This 24-item
instrument has been positively associated with antisocial
behavior and negatively associated with prosocial behavior
across a range of adolescent samples (21). The internal con-
sistency for the baseline total score on the Inventory of
Callous-Unemotional Traits (mean=26.27, SD=8.08) in this
sample was acceptable (Cronbach’s alpha=0.76).

Peer gun carrying and ownership. Peer gun carrying and own-
ership were assessed at baseline using two items from the As-
sociationWithDeviant Peers Scale (22). Participantswere asked
howmanyoftheir friendshave“carriedagun”and“ownedagun”
(responses range from 1 [“none of them”] to 5 [“all of them”]).

Gun carrying and use. Self-reported gun carrying and use of
agunduringacrimewereassessedat eachof the seven follow-up
time points using one item from the Self-Report Offending Scale
(23). Each item asked participants (yes=1 or no=0) if they had
carried a gun at any point since the last interview, and if yes, how
many times. A total gun carrying variable was created for the
purpose of this study by summing the number of times partici-
pants endorsed carrying a gun across all follow-up time points.
Self-reported gun use during the commission of a violent crime
was also assessed using the Self-Report Offending Scale. Par-
ticipants were asked (yes=1 or no=0) if, since the last interview,
they carjacked someone, shot someone, shot at someone, com-
mitted armed robbery, participated in gang violence, or killed
someone. If participants endorsed engaging in any of these of-
fenses, they were then asked if they used a gun (yes=1 or no=0).
Because of the low base rate of this variable (8.1% of the sample
reporting having used a gun during the 48 months after first
arrest), adichotomousvariablewasused to representuseofagun
at least once during the follow-up period.

Baseline Control Variables
To assess demographic control variables, participants’ self-
reportedageandrace/ethnicitywerecollected.Race/ethnicity
was dichotomized such that endorsement of the ethnicity or
race was coded as 1, and no endorsement was coded as 0 (i.e.,
1=black, 0=not black, 1=Latino, 0=not Latino). Intelligencewas
assessed at baseline (mean score=88.43, SD=11.59) using the
matrix reasoning and vocabulary subtests of the Wechsler
Abbreviated Scale of Intelligence (24). Self-reported lifetime
offending prior to afirst official arrestwas assessed at baseline
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using the Self-Report Offending Scale (23) by asking adoles-
cents if they ever in their life engaged in a variety of illegal
behaviors (Cronbach’s alpha=0.76). Items include a range of
antisocial behaviors of various types and severity, including
“purposely setfiretoahouse,building,car,orvacant lot,”“been
in a fight,” “forced someone to have sex with you,” “stolen
something from a store,” and “gone joyriding.” The measure
also included three questions related to gun use prior to a first
arrest, including “carried a gun,” “shot at someone, where you
pulled the trigger,” and “shot someone, where the bullet hit
the victim.” Peer delinquency was assessed at baseline us-
ing the Peer Delinquency Scale (22), which asks youths to
state how many of their friends have engaged in illegal be-
haviors (Cronbach’s alpha=0.93). To reduce redundancy, we

calculated the total peer delinquency score using 11 items,
removing two items related to peer gun carrying and own-
ership. Exposure to violence was measured at baseline using
the Exposure to Violence Scale (25), which asks participants if
they were victimized by five different types of violence or
witnessed someone else victimized by violence. Impulse
control was assessed at baseline using the eight-item self-
report impulsecontrol subscaleof theWeinbergerAdjustment
Inventory (26) (Cronbach’s alpha=0.73). Parental supervision
was measured at baseline using the Parental Monitoring In-
ventory (27), which assesses how much the caregiver tried to
know and actually knows about domains of the adolescent’s life
andhowoften the caregiver required various forms of curfew
(Cronbach’s alpha=0.78). Neighborhood disorder around the

TABLE1. Demographiccharacteristicsofparticipants, variablesof interest, andcovariates ina studyofcallous-unemotional traitsandrisk
of gun carrying and use during crime

Variable
Full Sample
(N=1,215)

Low Callous-
Unemotional Traits

(N=1,031)

High Callous-
Unemotional Traits

(N=184) t or x2 df h2
Odds
Ratio

Mean SD Mean SD Mean SD t

Demographic informationa

Age (years) 15.28 1.28 15.28 1.30 15.30 1.19 –0.238 266.47 0.00
IQ 88.43 11.59 88.60 11.66 87.52 11.20 1.16 1213 0.001

N % N % N % x2

Black 448 36.9 386 37.4 62 33.7 0.94 1
Latino 557 45.8 460 44.6 97 52.7 4.13* 1
White 180 14.8 159 15.4 21 11.4 1.99 1

Mean SD Mean SD Mean SD t

Variables of interest
Callous-unemotional traitsa 26.27 8.08 24.03 6.41 38.82 3.91 –42.17*** 385.24 0.430
Gun carrying frequency 12.94 71.10 9.80 64.02 30.61 100.50 –2.71** 210.27 0.011 2.84

N % N % N %

Did not carry a gun 1,009 83.0 884 85.7 125 67.9
1–3 occasions 66 5.4 50 4.8 16 8.7
Four or more occasions 140 11.5 97 9.4 43 23.4

Mean SD Mean SD Mean SD t

Gun used during one or
more crimes

0.08 0.27 0.06 0.23 0.22 0.41 –5.11*** 204.09 0.044 4.64

N % N % N %

None 1,116 91.9 972 94.3 144 78.3
One or more 99 8.1 59 5.7 40 21.7

Mean SD Mean SD Mean SD t

Covariatesa

Peer gun ownership 1.34 0.78 1.27 0.68 1.73 1.13 –5.37*** 207.27 0.045
Peer gun carrying 1.26 0.69 1.20 0.60 1.59 1.01 –5.13*** 206.50 0.042
Peer delinquency 1.66 0.63 1.59 0.57 2.05 0.78 –7.62*** 218.78 0.069
Lifetime offending 3.44 3.10 3.06 2.63 5.57 4.39 –7.52*** 207.14 0.084
Impulse control 3.31 0.91 3.40 0.89 2.84 0.89 7.74*** 1213 0.047
Parental monitoring 3.27 0.72 3.31 0.70 3.06 0.79 4.38*** 1213 0.016
Parental education 2.11 0.78 2.12 0.79 2.05 0.773 1.02 1213 0.001
Neighborhood dysfunction 2.04 0.76 2.00 0.75 2.28 0.75 –4.57*** 253.23 0.017
Exposure to violence 1.10 1.68 0.95 1.50 1.98 2.29 –5.89*** 211.67 0.048

a Variable measured at baseline.
*p,0.05. **p,0.01. ***p,0.001.
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adolescent’s home at baselinewasmeasured using 21 items to
assess the physical disorder and social disorder of the
neighborhood (Cronbach’s alpha=0.94) (28).

Statistical Analysis
Multiple imputationwas conducted in SPSS, version 25 (IBM,
Armonk, N.Y.), using regression-based imputation, with
20 imputations (29). All variables, including covariates,
wereusedintheimputation.Thedataweremissingcompletely
at random (x2=106.48, df=112, p=0.63). Eight variables had no
missing data, and eight variables had some missing data. The
percentage of missing data across these variables ranged from
5.3% for parental monitoring to 0.4% for peer delinquency.
Among all participants (N=1,215), 11.6% (N=141) had some
missing data, which led to 0.77% of all values missing.

To test the main hypotheses, we conducted a series of
negative binomial and Firth logistic regression analyses, all
ofwhichwere two-tailed tests.Negativebinomial regressions
were utilized when predicting total self-reported gun car-
ryingbecause this variablewas a countwith a largenumber of
“0” values, and it followed a skewed, overdispersed distri-
bution, such that the variance of the dependent variable was
greater than the mean. Further, as noted above, none of the

participants were unable to engage in gun
carrying or gun use across the entire
follow-up period, and only a few had a
reduced opportunity due to short periods
of detention. Firth logistic regressions
wereutilizedwhenpredictingself-reported
gun use during the commission of a violent
crime and arrests for gun-related crimes
because of a low base rate of endorsement
of these crimes. Firth logistic regression,
conducted in R, uses penalized likelihood,
which reduces bias in the prediction of low
base rate events in maximum likelihood
estimation (30). Callous-unemotional traits,
peer gun carrying, and peer gun owner-
ship were mean centered and, with
their interactions, entered as independent
variables.

RESULTS

Callous-Unemotional Traits
Predicting Gun Carrying and Use of a
Gun during a Crime
To assess whether callous-unemotional
traits would predict the frequency of
gun carrying after a first arrest, we con-
ducted negative binomial regressions. The
analysis revealed a significantmain effect
of callous-unemotional traits (B=0.078,
SE=0.004, p,0.001, 95% CI=0.071–0.086).
As shown in Table 2, this result remained
even after controlling for other known risk

factors, including age, IQ, race/ethnicity, self-reported
offending prior to first arrest, impulse control, parental moni-
toring, neighborhooddysfunction, exposure to violence, andpeer
delinquency. After controlling for covariates, every one-point
increase in callous-unemotional traits was associated with a
7.6% increase in the likelihood of carrying a gun.

Next, we conducted a Firth logistic regression to test the
prediction that callous-unemotional traitswould increase the
probability of using a gun during the commission of a serious
crime within the 48 months after a first arrest. Again, the
analyses revealed a main effect of callous-unemotional traits
(B=0.102, SE=0.014, p,0.001, 95% CI=0.075–0.130) that
remained significant after controlling for covariates (see
Table 2). Specifically, with every one-point increase in
callous-unemotional traits, there was a 6.9% increase in the
probability of using a gun during a violent crime, after ac-
counting for the covariates.

Callous-Unemotional Traits as a Moderator of the
Association Between Peer Gun Carrying and Ownership
and Adolescent Gun Carrying and Use
To examine whether callous-unemotional traits would mod-
erate therelationshipbetweenpeerguncarrying (andpeergun

TABLE 2. Main effects of callous-unemotional traits and covariates in the prediction of
the frequency of participant gun carrying and gun use during a crime

Model Coefficient SE 95% CI Odds Ratio

Frequency of gun carryinga

Callous-unemotional traits 0.073*** 0.004 0.065, 0.081
Age 0.077** 0.027 0.024, 0.130
IQ –0.016*** 0.003 –0.023, –0.010
Black 0.308** 0.119 0.074, 0.542
Latino 0.039 0.106 –0.168, 0.247
Lifetime offending 0.251*** 0.019 0.214, 0.288
Impulse control 0.180*** 0.041 0.100, 0.260
Peer delinquency –0.581*** 0.081 –0.740, –0.422
Peer gun ownership 0.197** 0.070 0.061, 0.334
Peer gun carrying –0.311*** 0.078 –0.463, –0.159
Parental monitoring 0.547*** 0.055 0.440, 0.655
Neighborhood dysfunction 0.176** 0.055 0.068, 0.283
Exposure to violence 0.408*** 0.025 0.359, 0.457
Parental education 0.387*** 0.044 0.301, 0.474

Gun use during crimeb

Callous-unemotional traits 0.067*** 0.016 0.035, 0.100 1.069
Age –0.366*** 0.097 –0.561, –0.176 0.691
IQ –0.014 0.011 –0.037, 0.008 0.986
Black 0.926* 0.437 0.103, 1.857 2.524
Latino 0.578 0.434 –0.240, 1.500 1.782
Lifetime offending 0.201*** 0.044 0.115, 0.290 1.223
Impulse control 0.236 0.140 –0.040, 0.514 1.266
Peer delinquency –0.107 0.252 –0.614, 0.382 0.899
Peer gun ownership 0.219 0.190 –0.162, 0.586 1.245
Peer gun carrying –0.045 0.217 –0.473, 0.380 0.956
Parental monitoring 0.242 0.171 –0.092, 0.588 1.274
Neighborhood dysfunction –0.118 0.166 –0.450, 0.208 0.889
Exposure to violence 0.198** 0.062 0.076, 0.317 1.219
Parental education 0.014 0.160 –0.303, 0.330 1.014

a Negative binomial regression; unstandardized coefficients are reported.
b Firth logistic regression; log odd units are reported.
*p,0.05. **p,0.01. ***p,0.001.
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ownership) and participant gun carrying, we
ran two separate negative binomial regressions,
first with callous-unemotional traits, peer gun
carrying, and their interaction and then with
callous-unemotional traits, peer gun owner-
ship, and their interaction. For both analyses,
there were conditional effects for callous-
unemotional traits and for peer gun carrying
and ownership, and a significant interaction.
As indicated by the regression coefficients in
Table 3, the form of this interaction was the
same for both variables. Thus, we plotted only
the interaction with peer gun carrying in
Figure 1. Specifically, we calculated and plotted
the marginal mean differences in peer gun car-
rying across levels of callous-unemotional traits
in the prediction of total gun carrying across the
48-month follow-up period. As predicted, peer
gun carrying led to increased adolescent gun
carrying only at low to average levels of callous-
unemotional traits. That is, at scores below, but
not above, 42 on callous-unemotional traits,
or two standard deviations above the mean,
the association between peer gun carrying
was significantly related to adolescent gun
carrying.

Firth logistic regression analyses were
conducted to test the prediction of use of a gun
during a crime following first arrest (Table 3).
Again, there were main effects for callous-
unemotional traits and both peer gun vari-
ables (carrying and ownership), but the interaction was not
significant (p,0.06) for callous-unemotional traits and
peer gun carrying. Althoughnot significant, the coefficients
indicate a form of interaction similar to that reported in
Figure 1.

DISCUSSION

With the addition of the “with limited prosocial emotions”
specifier within the diagnosis of conduct disorder (DSM-5)
and conduct-dissocial disorder (ICD-11) (4), we sought to
examine the role that callous-unemotional traits may play in
the risk for gun carrying and gun use during aviolent crime in
a sample of justice system–involved adolescents, a group at
high risk for this serious public health concern.

Our results suggest, first, that callous-unemotional
traits measured shortly after adolescents’ first arrest
predicted increased frequency of gun carrying and a higher
likelihood of using a gun during a violent crime across the
subsequent 4 years. Importantly, this relationship remained
after accounting for other risk factors associated with both
callous-unemotional traits andgunuse.Thesefindings alignwith
a substantial amount of previous research suggesting that
callous-unemotional traits are a risk factor for severe de-
linquency, violence, and recidivism (4, 7). Our results suggest

that callous-unemotional traits need to be considered as a risk
factor specifically for gun use in arrested adolescents, who are at
particularly high risk for gun use (31).

Second, our results indicate another reason to consider
callous-unemotional traits inresearchongunuseinadolescents.
Callous-unemotional traitsmoderated therelationshipbetween
peer gun carrying and ownership and adolescent gun carrying,
such that only participants low on callous-unemotional traits
demonstrated increased gun carrying as a function of their
peers’ gun carrying and ownership. Similar interaction effects
approached significance in predicting gun use during a crime.
Thus, adolescents with elevated callous-unemotional traits
appear to carry and use guns at higher rates, regardless of gun
carrying andownershipby their peers, consistentwithprevious
research suggesting that these adolescents may be less sus-
ceptible to peer influences (19). Further, past research linking
peer gun use with adolescents’ own gun use may have under-
estimated the effect of peers for themajority of youths, who do
nothave elevated callous-unemotional traits (20).However, it is
important to note that compared with other predictors, the
effect size for callous-unemotional traits predicting gun car-
rying is smaller than many other covariates (e.g., lifetime
offending, exposure to violence). Thus, research should con-
tinue to study, and interventions shouldcontinue to target, these
other predictors as well.

TABLE3. Interactiveeffectsof callous-unemotional traits andpeergunownership
and carrying in the prediction of total frequency of participant gun carrying and
gun use during a crime

Model Coefficient SE 95% CI Odds Ratio

Frequency of gun carryinga

Callous-unemotional traits 0.067*** 0.004 0.059, 0.074
Peer gun carrying 0.807*** 0.062 0.686, 0.928
Interaction between
callous-unemotional
traits and peer gun
carrying

–0.029*** 0.006 –0.039, –0.018

Callous-unemotional traits 0.060*** 0.004 0.053, 0.067
Peer gun ownership 0.896*** 0.050 0.798, 0.994
Interaction between
callous-unemotional
traits and peer gun
ownership

–0.02*** 0.005 –0.03, –0.011

Gun use during crimeb

Callous-unemotional traits 0.095*** 0.015 0.066, 0.126 1.10
Peer gun carrying 0.678*** 0.130 0.419, 0.927 1.97
Interaction between
callous-unemotional
traits and peer gun
carrying

–0.024c 0.013 –0.048, 0.001 0.97

Callous-unemotional traits 0.093*** 0.015 0.064, 0.124 1.10
Peer gun ownership 0.592*** 0.117 0.354, 0.811 1.77
Interaction between
callous-unemotional
traits and peer gun
ownership

–0.017 0.011 –0.037, 0.005 0.98

a Negative binomial regression; unstandardized coefficients are reported.
b Firth logistic regression (0=none, 1=at least one); log odd units are reported.
c p,0.06.
***p,0.001.
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Although this study has multiple strengths, including the
longitudinal design and use of a large, diverse sample of
adolescents from three geographically distinct regions of the
United States, it is not without limitations. First, our sample
included only male participants, and although there is evi-
dence to suggest that males are more likely to be elevated on
callous-unemotional traits (32) andownguns at an earlier age
(33), further research should attempt to replicate these find-
ings in females. Second, while a sample of justice system–

involved youths is considered a strength because of the higher
rate of gun carrying in such samples, it can also be viewed as
a limitation because of the limited generalizability of these
findings to community-based samples. With this in mind,
further research should investigate the effect of callous-
unemotional traits and peer gun use on adolescent gun car-
rying and use in general populations. Third, we relied on
the youths’ self-reported gun use. Thismethod is justified in
that the vast majority of gun carrying and gun use by ado-
lescents goes undetected by authorities and is typically not
knownby others (e.g., parents, teachers) (34).However, this
method does lead to shared method variance between our
key predictor (i.e., callous-unemotional traits) and outcome,
which may have inflated associations.

The present study has important implications regarding
the risk factors for gun carrying and use in adolescent boys in
the juvenile justice system. First, interventions to reduce gun
violence need to considermethods that have proven effective
for youthswith elevated callous-unemotional traits (12), who
often do not respond as well to traditional mental health
treatments (13–15). Second, our findings demonstrate the
importance of considering callous-unemotional traits in

future gun violence research because they maymoderate the
influence of other known risk factors, such as peer gun use,
and lead to underestimates of the impact of this risk factor in
the majority of youths, who do not have elevated callous-
unemotional traits.
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FIGURE 1. Interaction between baseline callous-unemotional traits and baseline peer gun carrying in the prediction of participant gun
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