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A B S T R A C T

Purpose: To examine the relative contribution of weapon carrying of peers, aggression, and victimization to
weapon carrying of male and female adolescents over time.
Methods: Data were derived from a population-based sample of male (N � 224) and female (N � 244)
adolescents followed from grade 10 (M age � 15.5) to grade 11 (M age � 16.5). Peer networks were derived
from best friend nominations. Self-reports were used to assess weapon carrying. Aggression and victimiza-
tion were assessed using both self- and peer-reports. Use of dynamic social network modeling (SIENA)
allowed prediction of weapon carrying in grade 11 as a function of weapon carrying of befriended peers,
aggression, and victimization in grade 10, while selection processes and structural network effects (reciproc-
ity and transitivity) were controlled for.
Results: Peer influence processes accounted for changes inweapon carrying over time. Self-reported victim-
ization decreased weapon carrying 1 year later. Peer-reported victimization increased the likelihood of
weapon carrying, particularly for highly aggressive adolescents. Boysweremore likely to carryweapons than
girls, but the processes associated with weapon carrying did not differ for boys and girls.
Conclusions: These findings revealed that, in this population-based sample, weapon carrying of best friends,
as well as aggression, contributed to the proliferation of weapons in friendship networks, suggesting
processes of peer contagion as well as individual vulnerability to weapon carrying.
� 2012 Society for Adolescent Health and Medicine. All rights reserved.
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Weapon carrying by youth constitutes a serious threat to the
ives and safety of others [1]. Compared with other Western
ountries, weapon carrying among adolescents is highest in the
nited States [2], and access to weapons is relatively easy. The
uestion is, why do adolescents carry weapons? Multiple moti-
ations may be involved [3], yet three explanations dominate
esearch on weapon carrying. Weapon carrying among adoles-
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ents has been explained as a consequence of peer influence [4],
s a component of a delinquent lifestyle, and as a protective
esponse to threats in the environment [5]. The goal of this study
s to examine the relative contribution of each of these explana-
ions in a normative population-based sample of male and fe-
ale high school students in the United States.
Peer influence onweapon carrying has been inferred from the

ndings of previous research, showing that weapon carrying
mong adolescents is related to perceived weapon carrying of
eers [6,7] or friends [4,8–10]. However, in these studies, the

weapon carrying by friends was reported by adolescents them-
selves, which potentially inflates themagnitude of similarities in

behaviors and, consequently, influences processes. Moreover, in
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most studies, cross-sectional designswereused that donot allow
the exclusion of the possibility that similarity arises fromweapon-
carrying youth selecting one another as friends, that is, selection
effects [11,12]. In a study of high-riskmale adolescents, in which
oth mechanisms were untangled using longitudinal network
ata, similarities in weapon carrying were explained by peer
nfluence processes rather than by selection [13]. In combination
with the finding that weapon carriers tended to attract more
friendship nominations over time, the authors concluded that
adoption of friends’ weapon carrying may be motivated by ex-
pected status enhancement [13].

There is reason to believe that peer influence dynamics re-
ated to weapon carrying may also exist in normative samples of
dolescents. In adolescence, risk behaviors becomemore attrac-
ive, and spread easily via friendship networks [14]. Weapon
arrying might be no exception to this rule. Even when the
revalence rates ofweapon carrying are substantially lower than
n high-risk samples, adolescents who carry a weapon might
rovide friends with access to weapons and motivate imitation
f their weapon carrying, or even persuade others to carryweap-
ns. When weapon carrying is not a visible practice in the wider
eer group, close friendships might even bemore important and
alient for the proliferation ofweapons among adolescents. Thus,
ven in a normative population-based sample, we expect that
eapon carrying also proliferates in friendship networks
hrough peer influence processes.

Alternatively, weapon carryingmay emerge as part of a larger
ategory of problem behaviors [3,15–20], particularly involve-
ent in aggressive behaviors [16,19]. However, it has also been
uggested that it is not so much being the initiator of aggression,
ather it is being the target of aggression, that triggers weapon
arrying as a defensive response [7,21]. Consistent with this
erspective, weapon carrying has been associated with feelings
f being threatened, such as victimization, fearfulness, and self-
rotection [7,21–24].
The latter two explanations may be interrelated: weapon

arrying to enhance threats against others may increase the
erceived need to carry weapons to deter or defend against
otential retaliatory attacks; and weapon carrying for defensive
urposes may embolden youth to take a more aggressive stance
23,25–27]. Weapon carrying may therefore emerge as a com-
lex interaction between adolescents’ status as an initiator of
ggression and their experience as a victim of aggression.
Consistentwith recent calls to place adolescent health behav-

ors in the context of peer social network dynamics [28,29], we
ested the main effects of aggression, victimization, and peer
nfluence, along with an interaction between aggression and
ictimization across a period of 1 year in the context of changing
riendship patterns. We used longitudinal social network mod-
ling (SIENA) to untangle these processes at the individual and
eer environment levels, which may explain weapon-carrying
ehavior for boys and girls [30], while we controlled for friend-
hip network dynamics that were unrelated to weapon carrying
e.g., reciprocity, transitivity) [31,32].

ethods

articipants and procedure

The participants were part of a longitudinal study on the
ocial and academic development of children and youth. We

sed data across two consecutive high school years (grades 10 o
nd 11) from a school in a mid-sized town in the northeastern
nited States. For 95% of all participants, information was avail-
ble on best friend nominations aswell asweapon carrying for at
east one time point. These studentswere included in the current
tudy, resulting in an analytical sample of 468participants (boys:
� 224; girls: N � 244). The ethnic composition of this sample
as 68.6% white, 15.8% African American, 10.9% Latino, 3.4%
sian American, .2% of other ethnic origin, and .9% missing. The
chool district in which the data were collected serves primarily
ower and lower middle class families.

All testing took place in the spring, during the school year.
tudentswere told that participationwas voluntary and that any
uestions they did not wish to answer could be left blank. In
ddition to self-reports of behaviors, participants completed so-
iometric assessments each year. An alphabetic roster was cre-
ted with the names of all students in the grade. Participants
ould name same- and cross-gender peers for all questions. This
ociometric assessment was used to identify relationships
mong grade-mates (friendships), and aggression and victimiza-
ion of peers (see later).

easures

est friends: We used best friend nominations (“Who are your best
riends?”) to define peer networks. These nominationswere sum-
arized in adjacency matrices, indicating whether a best friend

elationwas absent (0) or present (1), with othermembers of the
etwork. On average, students named 5.13 best friends in grade
0 and 4.90 in grade 11. In grade 10, 22% of the relations were
eciprocal; in grade 11, 23% of the relations were reciprocal.
he density of the network, representing the proportion of ties in
elation to the total number of possible ties, was about .010 at
oth consecutive time points.
Weapon carryingwas based on the question, “During the past

0 days, howmany times did you carry a weapon, such as a gun,
nife, or club?” Answer categories were 0 day, 1 day, 2 or 3 days,
or 5 days, and � 6 days. Information about weapon carrying
as available in both grades for 116 boys and 143 girls. Weapon
arrying was stable for 80.2% of the boys, decreased for 7.8%, and
ncreased for 12%. For girls, these percentages were 93% stable,
.1% decreased, and 4.2% increased (Table 1).
Self-reported aggression and victimization were measured by

sking participants to indicate how often they had different
xperiences with other students on a 5-point scale running from
ever to a few times a week. The aggression scale was based on
hree items: “I chased another student like I was really trying to
urt him or her,” “I threatened to hurt or beat up another stu-
ent,” and “I hit, kicked, or pushed another teen in a mean way.”
nswers to these items were summed, yielding a reliable scale

� � .84). Victimizationwas based on the same items butworded
to suit the victim of the aggression (e.g., “Another student chased
me like he or she was really trying to hurt me”), yielding an
internally consistent scale (� � .82). Both scale scores were
tandardized z scores in the entire sample and were subse-
uently transformed to a 4-point scale, using increments of .5 of
he continuous z score as the cut-off points (Table 2).

Peer-reported aggression and victimization were also used to
nclude the perspective of peers. From the roster of grade-mates,
espondents identified which students they believed “start
ghts,” “say mean things,” and “tease others.” Nominations that
ach participant receivedwere summed to create an overall view

f peer-reported aggression. The items “get hit,” “pushed,” or
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“kicked by others” were used to measure peer-reported victim-
ization. Again, the number of nominations receivedwas counted
for each student and z-standardized. For aggression, the z score
as transformed to a 4-point scale in increments of .5. Because
eer victimization was strongly centered on the mean, it was
ichotomized to a 2-point scale indicating high versus low vic-
imization. These fourmeasures for aggression and victimization
eremeasured at time 1 and used to predict weapon carrying at
ime 2 (Table 2).

ttrition analyses

We compared differences in weapon carrying, and differ-
nces in the aggression/victimizationmeasures between respon-
ents with missing weapon-carrying data and respondents with
omplete data. Adolescents with missing data on weapon carry-
ng in grade 10 scored higher on weapon carrying in grade 11
han studentswith complete data (t(366)� 2.23, p� .05;M� .56
vs. .29). Respondents with missing data on weapon carrying in
grade 11 reported significantly higher weapon carrying in grade
10 (t(357) � 3.03, p � .01; M � .59 vs. .24) and slightly higher
self-reported victimization in grade 10 (t(337) � 1.71, p � .09;

�2.12 vs. 1.87) than respondentswith complete data in grades
0 and 11. No other differences were found.

nalysis strategy

The data were analyzed using SIENA. SIENA allows statistical
stimation of a stochastic actor-basedmodel for the coevolution
f networks and behavior over time [31]. The model expresses
hat in response to the current network structure and attributes
f the other network members, individuals can change a friend-
hip tie (add or dissolve a tie), they can change their weapon-
arrying behaviors (increase or decrease), or they can make no
hange to their friendships or behavior. Changes in behavior
ndicate influence effects; changes in network ties indicate selec-
ion effects.

Estimates are derived from iterative simulations within a
arkov Chain Monte Carlo approach [31], yielding probabilities

Table 1
Percentage of participants carrying a weapon

Number of days of weapon carrying
in previous 30 days

Boys

Grade 10
(N � 164)

0 78.7 (129)
1 4.3 (7)
2–3 4.3 (7)
4–5 1.2 (2)
� 6 11.6 (19)

Note: Total number of participants between parentheses.

Table 2
Descriptive statistics for aggression and victimization in grade 10

Boys

Mean SD Rang

Self-reported aggression 2.25 1.28 1–4
Self-reported victimization 2.16 1.30 1–4
Peer-reported aggression 2.31 .64 2–4

Peer-reported victimization 1.20 .40 1–2
f specific change patterns for individual behaviors and network
elations given the observed data. The program estimates selec-
ion and influence effects while controlling each for the other,
ielding estimates for changes in both networks and behavior
11,31,33]. Missing data are treated in SIENA in such a way that
heir influence on the estimation results is minimized. Specifi-
ally, the calculation of the target statistics is restricted to non-
issing data [34].
Analyses in SIENA yield three types of parameters. First, the

arameters of the network and behavior rate functions indicate
he average number of opportunities for change in each. Second,
etwork dynamics reflect changes in the friendship ties among
etwork members. Structural network effects, such as reciproc-
ty (the tendency to reciprocate friendship nominations) and
ransitivity (the tendency for friends of friends to become friends
ith eachother), canproduce changes in friendshippatterns that
re unrelated to the behavioral characteristics of the individuals
nvolved. Three structural network effects were taken into ac-
ount: (a) density, or the number of outgoing nominations; (b)
eciprocity; and (c) transitivity. These structural network effects
re important to take into account to avoid misspecifying esti-
ates for selection and, consequently, influence [11]. For exam-
le, two adolescents with a common friend are likely to become
riends as well (transitivity). When both adolescents are similar
n weapon carrying, the attribution of their friendship to their
imilarity inweapon carryingwould be inflated if the transitivity
ffect was not controlled for.
Three other types of network dynamic parameters, measur-

ng selection effects, were estimated. Activity effects describe the
xtent to which a particular individual characteristic was associ-
ted with an actor making a friendship nomination. Popularity
ffects describe the extent to which a particular characteristic
as associated with receiving more friendship nominations. Fi-
ally, selection similarity describes the extent to which youth
elect friends who are similar to themselves with regard to a
articular characteristic. We estimated activity, popularity, and
election similarity effects with respect to both gender and
eapon carrying.

Girls

Grade 11
(N � 174)

Grade 10
(N � 195)

Grade 11
(N � 192)

78.4 (138) 96.4 (188) 94.3 (181)
4.5 (8) .0 (0) 1.6 (3)
4.5 (8) 2.6 (5) 1.0 (2)
1.7 (3) .5 (1) 1.6 (3)

10.8 (19) .5 (1) 1.6 (3)

Girls

N Mean SD Range N

154 1.84 1.21 1–4 185
154 1.75 1.11 1–4 185
204 2.00 1.25 1–4 231
e

204 1.26 .44 1–2 231
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The third set of estimates is for parameters that predict
hanges to weapon carrying over time (behavior dynamics). The
eapon-carrying linear effect indicates the overall tendency to-
ard high or low values on weapon carrying. A negative param-
ter indicates that most respondents score below the mean on
he weapon-carrying scale; a positive parameter indicates that
he majority score above the mean. The weapon-carrying qua-
ratic effect is a feedback effect of weapon carrying on itself [35].
negative value would suggest a self-correcting mechanism;

espondents with high values on weapon carrying are more
ikely to decrease their weapon carrying over time, whereas
espondentswith low values onweapon carrying aremore likely
o increase theirweapon carrying (regression to themeaneffect).
onversely, a positive effect indicates a self-reinforcing effect;
ow values of weapon carrying predict lower levels of weapon
arrying, whereas high values of weapon carrying predict higher
evels (polarization-effect).

The predictors of weapon carrying comprise the effects of
ender, aggression, and victimization on changes in weapon
arrying as well as the peer influence effect, which indicates the
xtent to which participants changed their weapon carrying in
ccordance with their friends’ weapon carrying.
The test the distinct effects of self-reported aggression and

victimization and of peer-reported aggression and victimization on
weapon carrying, both were examined in two separate models.
To examine the interplay between aggression and victimization,
we also tested interactions between self-reported aggression
and victimization, and between peer-reported aggression and
victimization. The estimation of parameters is based on the
methods of moments algorithm [36].

To facilitate interpretation of the results, we calculated the
exponential function of the estimates (presented in text). For the
effects that may explain similarities in friends’ weapon carrying
(i.e., selection and influence similarity), we first divided the
estimates by the number of answer categories on the weapon-
carrying scale minus one. Because of this, the odds ratios (ORs)
for these effects reflect the effect of 1 U of increase or decrease on
theweapon-carrying scale. The ORs for the covariates aggression
and victimization were calculated in a similar way. Because the
quadratic termwas not linear,we did not calculate a correspond-
ing OR.

Results

Correlations

Weapon carrying in grade 10 was related to weapon carrying
1 year later for boys and girls (Table 3). Self-reported aggression

Table 3
Correlations between weapon carrying, aggression, and victimization

1

1 Weapon-carrying grade 10 —
2 Weapon-carrying grade 11 .30a

3 Self-reported aggression grade 10 .27a

4 Self-reported victimization grade 10 .22a

5 Peer-reported aggression grade 10 .03
6 Peer-reported victimization grade 10 �.06

ote: a p � .05. Correlations above the diagonal are for boys, below the diagona
Spearman’s rho.
at time 1was associatedwithweapon carrying in both grades for
boys and girls, whereas self-reported victimization was only
related to weapon carrying at time 1 for girls. No associations
were foundbetweenweapon carrying andpeer-reported aggres-
sion or victimization. Self-reported aggression and victimization
were equally correlated for boys and girls. Peer-reported aggres-
sion was only associated with peer-reported victimization and
self-reported aggression for girls.

SIENA analyses

Table 4 shows the results of the SIENA analyses. Because the
results of both models are largely similar, the findings are dis-
cussed simultaneously.

2 3 4 5 6

.47a .32a .11 .12 �.03
— .30a .11 .11 �.11
.29a — .70a .10 .05
.08 .70a — �.02 .08
.12 .19a .10 — .12
.04 .03 .13 .15a —

irls. Because categorical variables were used, correlations were calculated using

Table 4
Results from SIENA analyses

Self-reported
aggression and
victimization

Peer-reported
aggression and
victimization

Est.a SE Est. SE

Network dynamicsb

Network rate function 21.85**** 1.16 �21.17**** 1.10
Predictors of friendship choices
Structural network effects
Density �2.99**** .06 �3.02**** .04
Reciprocity 2.16**** .09 2.17**** .09
Transitivity .43**** .02 .43**** .02

Gender effectsb

Gender activity �.11** .05 �.11* .06
Gender popularity .18**** .05 .19**** .05
Same-gender selection .32**** .06 .32**** .05

Weapon-carrying effects
Weapon-carrying activity .18** .07 .14* .08
Weapon-carrying popularity .03 .08 .03 .08
Weapon-carrying selection .43 .36 .39 .39

Behavior dynamics
Weapon-carrying rate function 9.36**** 2.59 8.68*** 3.25
Predictors of weapon carrying
Weapon-carrying linear �1.20** .47 �.95* .54
Weapon-carrying quadratic .68**** .13 .83**** .19
Genderc .64* .37 .32 .42
Peer influenced 12.05*** 4.53 15.32** 6.09
Individual aggression .68**** .18 .53** .26
Individual victimization �.41** .18 �.54 .65

a Odds ratios corresponding to these estimates are reported in the text.
b The Jaccard index was .245, which indicates the relative stability of network

ties between both time points.
c Boys � 1.
d Average similarity was used for the peer influence effect.
* p � .10.
** p � .05.
l for g
*** p � .01.
****p � .001.
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Predictors of friendship choices

Thenegative parameter for density indicates that participants
were highly unlikely to nominate peers as friends arbitrarily, but
rather based their choices on other factors, such as reciprocity
and transitivity. Participants were almost nine times more likely
to nominate as a friend a peer who also nominated them as a
friend, compared with peers who did not nominate them as a
friend (OR � 8.65 and OR � 8.73). The transitivity estimate
eveals that friendships were more likely between respondents
ho shared a friend, compared with respondents who did not
hare friends (OR � 1.54).
The positive gender popularity effect means that boys re-

eived more nominations as best friend than girls (OR � 1.20),
ut the negative gender activity effect means that boys nomi-
ated fewer peers as best friends than did girls (OR � .89). The
ositive same-gender selection effect indicates that participants
ere more likely to select same-gender peers as friends than
ther-gender peers (OR � 1.38).
The significant weapon-carrying activity effect indicates that

evel of weapon carrying was positively associated with the
umber of grade-mates named as best friend. Specifically, an
ncrease of 1 U on theweapon-carrying scale increased the prob-
bility of nominating versus not nominating peers as friends by a
actor of 1.19 (or � 19%) and 1.15 (or � 15%), indicating higher
ocial activity of weapon carriers. There was not a significant
endency for participants to select friends who were similar to
hemselves on levels of weapon carrying.

redictors of weapon carrying

With regard to the behavior dynamics, the negative weapon-
arrying linear effect indicates that most respondents scored
elow the midpoint on the weapon-carrying scale (OR � .30
nd OR � .39). The positive quadratic effect indicates a self-
einforcing effect, reflecting that noncarriers tend to abstain
romweapon carrying,whereas participantswho already carried
weapon were more likely to increase their weapon carrying
ver time.
The results for gender showed that boys were somewhat

ore likely to increase their weapon carrying over time than
irls only in the models with self-reported aggression and vic-
imization. In both models, the average level of weapon carrying
mong peers named as best friends was a significant predictor
or adolescent weapon carrying. Specifically, this peer influence
ffect showed that participants were 20 to 46 times more likely
o make a move toward their friends’ level of weapon carrying
han not to change their weapon carrying. We also tested
hether this influence effect differed for boys and girls, which
as not the case (not presented here).
Self-reported aggression in grade 10 also predicted increased

eapon carrying (OR � 1.26). However, self-reported victimiza-
ion in grade 10 was associated with decreasedweapon carrying
(OR � .87). Peer-reported aggression predicted weapon carrying
(OR � 1.19), whereas peer-reported victimization did not. No
gender differences were found for the effects of aggression and
victimization on weapon carrying (not presented here).

Finally, we tested the interaction effect between aggres-
sion and victimization on weapon carrying. It appeared that
the effect of peer-reported aggression on weapon carrying
buffered the effect of peer-reported victimization in such a

way that high victimization increased the probability of
weapon carrying only when aggression increased (Est.(SE) �
1.98 (.90), p � .05; Figure 1). No interaction effect was found
for self-reported aggression and victimization.

Discussion

The findings of this study show that both having friends who
carry weapons and being aggressive increase adolescents’
weapon carrying 1 year later, revealing that both factors contrib-
ute to the proliferation of weapons among adolescents. The view
that victimization spurs weapon carrying (e.g., for protection or
retaliation) was rejected in this normative adolescent peer
group. In fact, self-reported victimization generally decreased
the likelihood of weapon carrying.

Although the findings of previous studies showed that indi-
cators of victimization as well as aggression were associated
with weapon carrying, studies in which both effects were tested
simultaneously showed that associations of fear and victimiza-
tionwithweapon carryingwere absent, contrary to the effects of
aggression and delinquency [13,14,37]. This suggests that
weapon carrying as a purely defensive responsewithout engage-
ment in problem behaviors may be uncommon. The finding that
peer-reported victimization increased the likelihood of weapon
carrying for highly aggressive adolescents underlines that expe-
riences of victimization may prompt weapon carrying only
among adolescents with a history of aggression [27].

A reason that we did not find this interaction effect for self-
reported aggression and victimization might be the high col-
linearity between both measures, resulting in large standard
errors. A more substantive explanation is that, similar to what
has been found in the identification of bully-victims [38], peer
reports seem better suited than self-reports to differentiate
between aggressors, victims, and aggressor-victims, leading
to more predictive validity in explaining changes in weapon
carrying.

The fact that multiple processes involving peer experiences
were related to weapon carrying underscores the extent to
which adolescent health behaviors are embedded in complex,
dynamic peer networks [28,29]. Together, these factors might
create a dangerous mix that could result in weapon carrying
among adolescents and, subsequently, weapon use. Tackling vic-
timization and aggression in schools, and in particular how ag-
gressive youth respond to victimization, and creating a safe en-
vironment for students seems, therefore, a good starting point
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Figure 1. Interaction effect of peer-reported aggression and peer-reported vic-
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for preventing adolescents from carrying weapons.
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A limitation of our study is that adolescentswithmissing best
riend or weapon-carrying data could not be included in the
nalyses. However, because adolescents with missing weapon-
arrying data in grade 11 scored higher on weapon carrying in
rade 10, effectsmight have been evenmore pronounced if there
ere no missing data [34].
Another weakness is that our measures of aggression and

ictimization pertained to experiences with other students at
chool, not taking into account aggression and victimization out-
ide the school context. Also, we were unable to examine the
xtent to which gang membership played a role in changes in
eapon carrying [39]. Within high-risk samples, weapon carry-

ng is more common and might even be seen as accepted or
xpected [15], and high-risk adolescents are more prone to seek
tatus enhancement in nonlegitimate ways in the absence of
onventionalmeans [40]. In a prior studyof at-risk adolescents, it
as found thatweapon-carrierswere significantlymore popular
mong peers (attractedmore friendship nominations over time),
utmade fewer friendship nominations [13]. This was not found
n the current study, suggesting that status processes might be
ore pronounced among young high-risk adolescents.
The findings from this study that weapon carrying of best

riends as well as aggression contributed to the proliferation of
eapons in friendship networks, provide support for continuing
o explore the complex interplay between experiences in the
eer context and weapon carrying among adolescents.

eferences

[1] Brennan IR, Moore SC. Weapons and violence: A review of theory and
research. Aggression Violent Behav 2009;14:215–25.

[2] Pickett W, Craig W, Harel Y, et al. Cross-national study of fighting and
weapon carrying as determinants of adolescent injury. Pediatrics 2005;116:
855–63.

[3] Barlas J, Egan V. Weapons carrying in British teenagers: The role of person-
ality, delinquency, sensational interests, and mating effort. J Forensic Psy-
chiatry Psychol 2006;17:53–72.

[4] Luster T, Oh SM. Correlates of male adolescents carrying handguns among
their peers. J Marriage Fam 2001;63:714–26.

[5] Webster DW, Gainer PS, Champion HR. Weapon carrying among inner-city
junior-high-school students - defensive behavior vs aggressive delin-
quency. Am J Public Health 1993;83:1604–8.

[6] Cao LQ, Zhang Y, He N. Carrying weapons to school for protection: An
analysis of the 2001 school crime supplement data. J Crim Justice 2008;36:
154–64.

[7] Martin SL, Sadowski LS, Cotten NU, McCarraher DR. Response of African-
American adolescents in North Carolina to gun carrying by school mates. J
Sch Health 1996;66:23–6.

[8] Myers GP, McGrady GA, Marrow C, Mueller CW. Weapon carrying among
black adolescents: A social network perspective. Am J Public Health 1997;
87:1038–40.

[9] Steinman KJ, ZimmermanMA. Episodic and persistent gun-carrying among
urban African-American adolescents. J Adolesc Health 2003;32:356–64.

10] Williams SS, Mulhall PF, Reis JS, DeVille JO. Adolescents carrying handguns
and taking them to school: Psychosocial correlates among public school
students in Illinois. J Adolesc 2002;25:551–67.

11] Steglich CEG, Snijders TAB, Pearson M. Dynamic networks and behavior:
Separating selection from influence. Sociol Methodol 2010;40:329–93.

12] Sieving RE, Perry CL, Williams CL. Do friendships change behaviors, or do
behaviors change friendships? Examining paths of influence in young ado-
lescents’ alcohol use. J Adolesc Health 2000;26:27–35.

13] Dijkstra JK, Lindenberg S, Veenstra R, et al. Selection and influenceprocesses

in weapon carrying in early adolescence: The role of status, aggression, and
vulnerability. Criminology 2010;48:187–220.

[

14] Beal AC, Ausiello J, Perrin JM. Social influences on health-risk behaviors
amongminoritymiddle school students. J AdolescHealth 2001;28:474–80.

15] Bailey SL, Flewelling RL, Rosenbaum DP. Characteristics of students who
bring weapons to school. J Adolesc Health 1997;20:261–70.

16] Durant RH, Krowchuk DP, Kreiter S, et al. Weapon carrying on school
property among middle school students. Arch Pediatr Adolesc Med 1999;
153:21–6.

17] Estell DB, Farmer TW, Cairns BD, Clemmer JT. Self-report weapon posses-
sion in school and patterns of early adolescent adjustment in rural African
American youth. J Clin Child Adolesc Psychol 2003;32:442–52.

18] Kingery PM, Coggeshall MB, Alford AA. Weapon carrying by youth: Risk
factors and prevention. Educ Urban Soc 1999;31:309–33.

19] Kulig J, Valentine J, Griffith J, Ruthazer R. Predictive model of weapon
carrying among urban high school students: Results and validation. J Ado-
lesc Health 1998;22:312–9.

20] Valois RF, McKeown RE, Garrison CZ, Vincent ML. Correlates of aggressive
and violent behaviors among public high-school adolescents. J Adolesc
Health 1995;16:26–34.

21] Arria A, Borges G, Anthony JC. Fears and other suspected risk factors for
carrying lethal weapons among urban youths of middle-school age. Arch
Pediatr Adolesc Med 1997;151:555–60.

22] Goldstein SE, Young A, Boyd C. Relational aggression at school: Associations
with school safety and social climate. J Youth Adolesc 2008;37:641–54.

23] Kingery PM, Pruitt BE, Heuberger G. A profile of rural Texas adolescentswho
carry handguns to school. J Sch Health 1996;66:18–22.

24] Rudatsikira E, Singh P, Job J, Knutsen S. Variables associated with weapon-
carrying among young adolescents in Southern California. J Adolesc Health
2007;40:470–3.

25] Fitzpatrick KM. Aggression and environmental risk among low-income
African-American youth. J Adolesc Health 1997;21:172–8.

26] Mcnabb SJN, Farley TA, Powell KE, et al. Correlates of gun carrying among
adolescents in south Louisiana. Am J Prev Med 1996;12:96–102.

27] Kuntsche EN, Klingemann HKH: Weapon-carrying at Swiss schools? A
gender-specific typology in context of victim and offender related violence.
J Adolesc 2004;27:381–93.

28] Moody J, Feldman S, Osgood DW, Gest SD. Mining the network: Peers and
adolescent health. J Adolesc Health 2010;47:324–6.

29] Valente TW Social Networks and Health. Oxford, England: Oxford Univer-
sity Press, 2010.

30] Dukes RL, Stein JA, Zane JI. Gender differences in the relative impact of
physical and relational bullying on adolescent injury and weapon carrying.
J Sch Psychol 2010;48:511–32.

31] Snijders TAB, Steglich CEG, Schweinberger M.Modeling the co-evolution of
networks and behavior. In: Van Montfort K, Oud HSatorra A, eds. Longitu-
dinal Models in the Behavioral and Related Sciences.Lawrence Erlbaum
Mahwah, NJ 2007 41–71.

32] Veenstra R, Dijkstra JK. Transformations in peer adolescent networks. In:
Laursen B, Collins WA, eds. Relationship Pathways: From Adolescence to
Young Adulthood. New York, NY: Sage, 2011.

33] Burk WJ, Steglich CEG, Snijders TAB. Beyond dyadic interdependence:
Actor-oriented models for co-evolving social networks and individual be-
haviors. Int J Behav Dev 2007;31:397–404.

34] HuismanM, Steglich C. Treatment of non-response in longitudinal network
studies. Soc Netw 2008;30:297–308.

35] Snijders TAB, Steglich CEG, Van de Bunt GG. Introduction to stochastic
actor-based models for network dynamics. Soc Netw 2010;32:44–60.

36] Ripley RM, Snijders TAB. Manual for SIENA version 4.0. In: Oxford, United
Kingdom: University of Oxford. Department of Statistics, Nuffield College,
2010.

37] Wilcox P, May DC, Roberts SD. Student weapon possession and the “Fear
and victimization hypothesis”: Unraveling the temporal order. Justice Q
2006;23:502–29.

38] Veenstra R, Lindenberg S, Oldehinkel AJ, et al. Bullying and victimization in
elementary schools: A comparison of bullies, victims, bully/victims, and
uninvolved preadolescents. Dev Psychol 2005;41:672–82.

39] Butters JE, Harrison L, Adlaf E, Erickson PG. Weapons related violence
among students in Philadelphia and Toronto: The gang connection. J Gang
Res 2009;16:15–34.
40] Anderson E. Code of the Street. Decency, Violence, and the Moral Life of the
Inner City. New York/London: W. W. Norton, 1999.


	Testing Three Explanations of the Emergence of Weapon Carrying in Peer Context: The Roles of Agg ...
	Methods
	Participants and procedure
	Measures
	Best friends: We used best friend nominations (“Who are your best friends?”) to de ...

	Attrition analyses
	Analysis strategy

	Results
	Correlations
	SIENA analyses
	Predictors of friendship choices
	Predictors of weapon carrying

	Discussion
	References


