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This paper uses data from an ongoing panel study of urban youth to
examine the causes and correlates of hidden gun carrying among young
urban males. The analysis assesses the changing impact of gang membership, drug sales, and peer gun ownership for protection on gun carrying at nine separate points over the early adolescent to young adult
life course. I n early adolescence, gang membership is a strong motivation for gun carrying. At somewhat older ages, drug dealing, particularly high drug sales, and illegal peer gun ownership replace gang
membership as the primary determinants of illegal gun carrying.
Criminologists are searching for an explanation for the increase in homicide and other violent crimes that occurred in the United States between
1985 and the early 1990s. During this period, the rate of murders committed by juveniles doubled while the murder rate among adults actually
declined.* The increase has been most dramatic for the nation's minority
youth. For example, the homicide rate for 15- to 1Pyear-old African*This article was prepared under Grant 96-MU-FX-0014 from the Office of
Juvenile Justice and Delinquency Prevention, Office of Justice Programs, U.S.
Department of Justice, and Grant 5 RO1 DA05512-07 from the National Institute on
Drug Abuse. Points of view or opinions in this document are those of the authors and
do not necessarily represent the official position or policies of the funding agencies.
The authors would like to thank Terence P. Thornberry and Pamela K. Porter for
comments on earlier drafts of this paper.
1. Because likes victimize likes, the rate of murders of juveniles also doubled
over this period.
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American males more than tripled between 1984 and 1991 (Blumstein,
1995b323). Speculation about contributing factors by criminologists and
law enforcement officials centers on the proliferation of and willingness to
carry guns (Curry and Decker, 1998:70-71; Klein, 1995:40-43, 112-135).
The increase in homicides committed by juveniles during this period can
be attributed to higher levels of firearms homicide. The role that firearms
have played in the increase in juvenile homicide can be seen by comparing
the number of homicides by juveniles using guns to the number of homicides by juveniles not using guns over the period. Homicides by juveniles
using guns more than doubled during this period, whereas nongun homicides by juveniles remained stable (Blumstein, 1995a, 1995b). This suggests that young people became more likely to carry guns or to use them in
a deadly manner, or both. The precipitous increase in the use of guns
among juveniles demands an explanation.
Much of the speculation about the increase in the use of guns among
juveniles focuses on the roles both membership in gangs and participation
in the drug trade play. Both of these factors make the arena in which
adolescents participate more dangerous, and they may react to such danger by carrying guns for protection. Although there has been some
research on the relationship of both gang membership and drug selling to
gun ownership, there has not been much research focusing on the relative
effects of these factors on gun carrying. In this paper, we first review prior
research on gun ownership and carrying. We then examine the effects of
gang membership and involvement in the arena of selling and using drugs
on the probability of carrying a gun.

GUN PREVALENCE AND USE AMONG
GANG MEMBERS
Youth gangs have long been assumed to contribute disproportionately
to delinquency, especially violent delinquent behaviors. A growing body
of research has supported this assumption (Battin et al., 1998; Bjerregaard
and Lizotte, 1995; Esbensen and Huizinga, 1993; Thornberry et al., 2000).
For example, Thornberry et al. (2000) report that although gang members
constitute only 20% of their sample, they are responsible for 80% of all
self-reported violent offenses. It is further assumed that gun carrying has
increased among gang members, and therefore, gang violence has become
more deadly (Bjerregaard and Lizotte, 1995; Block and Block, 1993;
Lizotte et al., 1997; Miller, 1982). For example, Klein et al. (1991) found
that gang homicides were significantly more likely than were nongang
homicides to involve guns (91% versus 64%).
There is ample evidence that gang members are often armed with guns
of one type or another (Bjerregaard and Lizotte, 1995; Decker and Van
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Winkle, 1996; Newton and Zimring, 1969; Sheley and Wright, 1993, 1995;
Strodtbeck and Short, 1964). Moreover, gang members are more likely
than are other, similar-aged offenders to carry guns. Sheley and Wright
(1993, 1995) surveyed juveniles in a purposive sample of juveniles in correctional facilities and inner-city high schools. Nearly two-thirds (59’%0)of
the inmates and 23% of the high school students were affiliated with a
gang or a “quasi-gang.” Gang members were much more likely than nongang members to possess guns. For example, 65% of inmate gang members and 30% of high school gang members owned a revolver compared to
only 47% of nongang inmates and 11% of nongang students (Sheley and
Wright, 1995100).
In their three-year field study of 99 active gang members in St. Louis,
Decker and Van Winkle (1996:177) report that 81% of them owned guns.
The mean number owned by the gang youth was over four. Two-thirds of
them had used their guns at least once. The most common use was in gang
fights; infrequent use of guns was reported in drivebys, attacks by strangers, and other incidents.
Bjerregaard and Lizotte (1995) found that gangs in Rochester are more
likely to recruit adolescents who own a firearm for protection. In addition,
if new recruits do not own guns upon joining, they are more likely to own
after joining a gang. Gang members are over twice as likely as nongang
members to own a gun for protection, are more likely to have peers who
own a gun for protection, are more likely to carry their guns outside the
home, and are more likely to be involved in gun-related crimes. These
analyses “clearly indicate that gang membership increases the prevalence
of guns for protection and weapons ownership, and affects peer behaviors
and delinquent offending” (Bjerregaard and Lizotte, 199549).
The Bjerregaard and Lizotte (1995) findings suggest a key reason that
gun carrying is prevalent among gang members: They feel a need to protect themselves. Strodtbeck and Short (1964) state that “the rationale
appears to arise from widespread fear that sudden violence may be perpetuated-at almost any time-and that the police will not be effective to
stop it” (p. 134). Strodtbeck and Short (1964) described a gun diffusion
process that operates among gangs to increase proliferation of firearms:
“Having guns available in turn increases the possibility that others will feel
them necessary and that they will, eventually, be used” (p. 135).
Strodtbeck and Short’s observations have been confirmed in several studies reviewed below. For example, Wright and Rossi (1986139) report that
criminals go armed to protect themselves from a hostile environment
populated by others just like themselves, including their friends.
Horowitz (1983) observed that gang members arm themselves because
they believe their rivals have guns. They feel they need more guns, and
more sophisticated ones, so they will not be caught at a disadvantage.
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Also, “the proliferation of guns and shootings by gang members escalates
violence by creating a demand for armaments among rival gangs” (Decker
and Van Winkle, 1996:23). Several studies provide support for protection,
or perceived dangerousness of the local environment, as a primary motivation for becoming armed (Decker and Van Winkle, 1996; Sheley and
Wright, 1993, 1995; Wright et al., 1992).
Decker (1996) has offered an explanation of the proliferation of gun use
among gangs that is an extension of Loftin’s contagion theory. Loftin
(1986555) argues that when “violence occurs it draws multiple people into
conflict through the network, potentially involving ever increasing numbers of individuals in the fight.” Decker (1996) suggests that this happens
to gangs when guns are introduced. Once guns are introduced, other
youth need to arm themselves, and thus, guns become increasingly a part
of the gang scene. In defending their turf, retaliatory violence results.
Eventually, increasingly sophisticated weapons are used by gang members.

DRUG SELLING, VIOLENCE, AND GUNS
The perceived need for protection also plays a prominent role in the
explanation for why involvement in drug selling may lead to an increase in
carrying and using guns. Fagan and Wilkinson (199736-557) state that
previous research has characterized guns “as necessary tools of the drug
trade to protect the money, to protect dealers from assaults and robberies,
to settle disputes over money or drugs, for instrumental displays of violence, to secure territory, and to preempt incursions.” Blumstein (1995a,
1995b) ties increases in youth firearms homicides to the crack-cocaine epidemic. He reasons that the gun “diffusion” process described by
Strodtbeck and Short (1964) fueled by drug trafficking was at work among
juveniles:
Since a reasonable number of juveniles can be involved in the drug
industry in communities where the drug market is active and since
juveniles are tightly ‘networked’ at school or on the street, other
juveniles are also likely to arm themselves. Again, the reason is a
mixture of self-protection and status seeking. Thus, begins an escalation: as more guns appear in the community, the incentive for any
single individual to arm himself increases and so a local ‘arms race’
develops (Blumstein, 1995a:6).
Although, as Fagan and Wilkinson (1997556) note, the “precise relationship between drugs and guns is uncertain,” there have been a number
of studies supporting Blumstein’s argument that selling drugs leads to an
increase in the use of weapons and, hence, to an increase in violent delinquency (Dembo et al., 1993; Padilla, 1992; Williams; 1989; see also, De La
Rosa et al., 1990; Huizinga et al., 1995; Lizotte et al., 1997). For example,
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Baumer et al. (1998) found that increases in crack-cocaine use lead to
increases in homicide and robbery but declines in burglary. Altschuler
and Brounstein (1991) found different kinds of drug involvement to be
associated with different kinds of crime in a sample of boys living in the
District of Columbia. Those who were both drug users and dealers tended
to be versatile offenders, committing both personal and property crimes
with comparable frequency. Those who only used drugs committed mostly
property crimes. Those involved in drug selling were more likely to commit robbery, assault, and auto theft. Moreover, two-thirds of those who
used and sold drugs, and 71% of those who only sold drugs, reported ever
carrying concealed weapons. Recent offenses committed by drug sellers
were more likely to be violent crimes than property offenses.
Drug selling also contains elements of the contagion model. Those who
sell drugs for considerable profit must defend their turf from incursion,
preempt loss from theft and robbery, and retaliate against competitors and
those who owe them money and drugs (Fagan and Wilkinson,
199736-557). Because of the profits involved, the type of clientele with
which one deals, and because it is illegal, drug selling for profit is an inherently dangerous activity. So, drug sellers need guns (Blumstein, 1995a’
1995b; Fagan, 1996). If serious drug sellers need guns, so do their best
clients. Frequent drug users have repeated contact with heavily armed
drug sellers, increasing their need for preemptive and possibly retaliatory
violence. Going armed fits the bill. There is another reason frequent drug
users may go armed; robbery helps generate the money to buy large quantities of drugs. This, in tum, is a reason for drug dealers to go armed. So,
there are territorial, reciprocal, and escalating reasons for drug dealers and
buyers to go armed. However, for casual users and sellers of small quantities of drugs to friends, this arms race should be irrelevant.
Van Kammen and Loeber (1994a, 1994b), using data from the Pittsburgh Youth Study, found that juveniles’ initiation into selling drugs was
associated with a significant increase in carrying weapons. Late-onset
drug sellers became more deeply involved in carrying a concealed weapon
when they initiated drug trafficking. More than half of the drug sellers at
age 19 were carrying a gun, and this increased to almost 80% for drug
traffickers selling hard drugs. From another viewpoint, of all the young
men at age 19 who carried a weapon, 64% were also involved in selling
drugs.
The Van Kammen and Loeber (1994b) finding concerning the increased
incidence of gun carrying among late-onset drug sellers raises an interesting question. Do predictors of gun carrying vary at different ages? It may
be that drug selling at older ages is motivated more by the desire to exact a
profit than at younger ages. In early adolescence, selling may be done
primarily to share drugs with friends while not incurring a financial loss.
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If, indeed, drug selling at older ages is more of a profit-making enterprise
than it is at younger ages, we may expect the selling of drugs to be more
strongly related to carrying a weapon at these older ages to protect the
seller’s financial investment, turf, and the like. Alternatively, although the
likelihood of selling large amounts of drugs may increase with age, doing
this high-risk activity at any age may require armament. On the other
hand, there is some evidence that relatively recently, gun use among gang
members has increased (Fagan, 19%:47; Wilkinson and Fagan, 1996), and
that younger and more ruthless gang members have begun selling drugs
and using violence instrumentally as a result (199650). However, this may
vary within and across cities (199650-51). Of course, gang membership
declines with age. Those remaining in gangs at older ages need not resort
to violence to control the younger street-level dealers in the gang. They
can simply cut off the supply of drugs to control the youngsters (199653).
Over the adolescent-young-adult life course, age can play an important
role in determining gang membership, drug selling, the dangerousness of
the peer group, and, therefore, the need to carry firearms.

SUMMARY
Prior research indicates that being a member of a gang and selling drugs
are related to gun ownership and carrying. Both being a gang member
and selling drugs place youth in arenas that are inherently dangerous.
Once guns are introduced into those arenas, they become contagious and
violence escalates as youth recognize the need to protect themselves.
There is some suggestion that the relative influence of gang membership
and selling drugs may vary by age. This is because heavy involvement in
gangs tends to be more likely in earlier adolescence, whereas involvement
in the type of drug selling that should elicit the perceived need for carrying
a gun for protection does not typically occur until later adolescence. Few
studies examine the relative impact of gang membership and drug selling
on gun carrying and none examine how that impact varies over the adolescent to young adulthood years.
The present study examines the relative impact of gang membership,
drug selling, and drug use on gun carrying among a sample of adolescents
recruited from the general population of an urban area. Peer gun ownership is included to determine whether gang membership has an effect
independent of the influence of peers.2 In addition, we control for other
2. There is, of course, a distinction between group and gang affiliation, with the
former being more common than the latter (Warr, 19%). A relationship between gang
membership and gun carrying may simply be because of the frequently observed relationship between peer delinquency and delinquent behavior (Thornberry and Krohn,
1997; Wan, 19%). Past research has found that peer gun ownership is related to illegal
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potential correlates of gun carrying to assess whether observed relationships may be spurious. We also use lagged exogenous and autoregressive
components to assess how stability and change in the causes lead to
changes in gun carrying as the boys age. For example, we include contemporaneous and lagged measures of both gang membership and gun carrying to assess the effect of a change in gang membership on a change in gun
carrying.

METHODS
The data for this study were collected as part of the Rochester Youth
Development Study. The Rochester Youth Development Study is a panel
study investigating the development of delinquent behavior, drug use, and
related behaviors among urban adolescents. Sample members and the
adult primarily responsible for their care were interviewed beginning in
the 1987-1988 school year when the subjects were in the seventh and
eighth grades.3 For the first nine waves, subjects were interviewed every
six months, then after a two and one-half year gap in data collection, three
waves of annual interviews were conducted. Data on subjects were also
collected from school, police, court, and social service agency records.
SAMPLE
The sample was selected from among seventh and eighth grade public
school students in Rochester, New York-a city with a diverse population
and high crime rate. The sample was stratified to overrepresent youth at
high risk for serious delinquency and drug use in the following way. First,
males were oversampled (75% versus 25%) because they are more likely
to engage in serious delinquency than are females (Blumstein et al., 1986).
Second, students from high crime areas of the city were oversampled on
the premise that subjects living in such areas are at greater risk for offending. To identify high crime areas, each census tract in Rochester was
assigned a resident arrest rate reflecting the proportion of the tract’s total
population arrested by the Rochester police in 1986. All eligible students
from the census tracts in the highest third of the distribution of resident
arrest rates were asked to participate in the study. Students in the remaining census tracts were selected at a rate proportionate to their tract’s contribution to the overall arrest rate in Rochester. Once the number of
students to be selected from a tract was determined, the student population in the tract was stratified by sex and grade, and students were selected
from those strata at random.
gun ownership (Bjerregaard and Lizotte, 1995; Lizotte et al., 1994). The effect of gang
membership may be independent of peer ownership.
3. In 85% of cases, the caregiver is the natural mother.
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Based on these procedures, a panel of 1,000 students and their families
was selected for the study. Because the true probability of each adolescent being selected is known, the sample can be weighted to represent all
Rochester public school students. The sample is weighted in the analysis
to follow. (See Thornberry et al., 1993a, for a more detailed discussion of
sample selection and case attrition.)
Interviews were conducted in person by project staff. Adolescents were
generally interviewed in private rooms at their school. Subjects who could
not be interviewed at school were interviewed at home, as were all caretakers. Interviews with adolescents and their caretakers each lasted about
one hour.
Current analysis is based on the 617 young men who remained in the
sample at wave 10, which is 85% of the males in the original panel, an
acceptable retention rate seven years from the onset of the study. Females
are excluded from the analysis because they rarely carry guns. Characteristics of the sample did not change appreciably because of attrition (Krohn
and Thornberry, 1999). The mean age of respondents at wave 2 is 14,
whereas the mean age at wave 10 is 20.4 Of these young men, 386 are
African American, 110 are Hispanic, and 121 are white.
MEASUREMENT
Table 1 shows the coding of variables used in this analysis. Variable
names are in the first column, the coding categories are in the second, and
descriptive statistics for each wave used in the analysis are in the remaining columns.
A HIDDEN
GUN
CARRYING

In wave 2 through wave 10, as part of the self-reported delinquency battery, subjects were asked whether they had carried a hidden weapon since
the time of the last interview. We think that the respondents will report
illegal gun carrying as opposed to carrying for sporting reasons because we
ask the question in the context of other self-reported delinquencies and
because the screener asks about hidden weapon carrying in general before
asking about firearms. We do this because other studies have asked if
respondents carried a gun, counting any gun carrying as illegal. Our wording also eliminates toy guns, caulking guns, and the like. Those respondents who answered in the affirmative to hidden weapon carrying were
then asked to identify the type of weapon that they had carried. Subjects
4. It is interesting to note that wave 2 interviews were conducted in the Fall of
1988 and wave 10 interviews were conducted in the Fall of 1994 and Spring of 1995.
This period roughly corresponds to the increase in juvenile gun homicides in the United
States (1986 to 1992) (Blumstein, 1995b).

0 = No Drug Sales/
Low Drug Sales
1 = High Drug Sales
0 = NO Drug Sales/
High Drug Sales
I = Low Drug Sales

0 = Does Not Carry
1 = Does Carry
0 = No Peer Ownership
1 = Peer Ownership
0 = Not Gang Member
1 = Gang Member
0 = No Drug Sales
1 = Drug Sales
0 = No Drug Use
1 = Drug Use

Codinflange

0 = NO Drug Use/Bottom
50% in Drug Use
1 = Top 50% in Drug Use
LOW
0 = NO Drug UselIop
50% in Drug,Use
1 = Bottom 50% in Drug Use
8. Delinquent Values
1 to 4. with Higher Scores
Indicating More Commitment
to Delinquent Values
9. Nonwhite
0 = White
1 = African American or
Hispanic
10. Mean Age of RYDS Subjects

7. Drug Use
High

Low

6. Drug Sales
High

5. Drug Use

4. Drug Sales

1. Carrying a Hidden
Gun
2. Peer Gun Ownership
for Protection
3. Gang Membership

Variable Names

Table 1. Coding of Variables

1.3q.41)

1.28(.37)

1.27( .40)

1.23(.35)

14.0

14.5

15.0

15.5

.05(.22)

.05(.21)

.05( 23)

.07(.25)

.81(.40) same for all waves

.06(.24)

.06(.23)

.06( .24)

.02(.13)

.03(.16)

.02(.14)

.03(.17)

.05( 22)

.02(.15)

.11(.32)

.04(.20)

.03(.17)

.lo( .30)

.06(.23)

.02(.15)

.10(.30)

.04(.21)

.Ol(.lO)

.11(.31)

.05(.21)

16.0

1.40(.43)

.05(.22)

16.5

1.44(.45)

.04(20)

.07(.26)

1.55(.54)

1.56(.52)

17.5

.09(.29)

.09(.29)

17.0

.12(.33)

.03(.16)

.04(.18)

.21(.41)

.06(.24)

.05(.21)

.40(.49)

.08(.28)

9

.10(.29)

.04(.19)

.01(.11)
.03(.17)

.07(.25)

.03(.18)
.03(.18)

.19(.39)

.07(.26)

.06(.23)
.12(.32)

.05( 22)

.03(.17)

.12(.32)

.06(24)

.09(.29)

.07(.26)

.09(.29)

.10(.30)

.14(.34)

.15(.35)

.38( .49)

.40( .49)

.33(.47)

-

-

.08(27)

8

.37(.48)

.06(.23)

.06(.24)

.07(.26)

.06(.25)

.05(22)

.05( 22)

.53(S O )

7

6

5

4

Mean and Standard Deviation of Variables at Each Wave

3

2

~_________~

20.0

-

.16(.37)

.23(.42)

.06(.23)

.07(.25)

.39(.49)

.12(.33)

.04(.20)

.45(.50)

.10(.30)

10
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who said that they had carried a firearm are identified as carrying a hidden
gun. On this measure, subjects do not need to own the firearm that they
carried. As a result, the measure is better than one that asks if the respondent owns a gun and if it is carried. This measure may miss some illegal
gun carrying if the respondent interprets the question as being hidden on
his person but not hidden in a car that he is driving. This suggests that if
anything, the measure is conservative in its count of gun carriers. However, Table l shows no dearth of hidden gun carrying among boys in Rochester. For waves 2 through 7, about 5% to 6% of these subjects carried
guns in the prior six months. The percentage carrying increases to 8% in
waves 8 and 9 to 10% in wave 10.5
PREDIC~OR
VARIABLES
This study employs six variables as predictors of hidden gun carrying at
each of nine points in time. Peer gun ownership for protection, gang
membership, and drug selling are expected to be highly correlated with
carrying guns. We also include measures of drug use, delinquent values,
and race/ethnicity because these variables may be related to peer gun
ownership for protection, gangs, and drug selling and to gun carrying.
Peer gun ownership for protection is included because peers who use
illegal guns might socialize their friends into illegal use (Lizotte et al.,
1994) or because subjects feel a need for a protective response because
they associate with dangerous gun-toting people (Sheley and Wright,
1993). Including peer gun ownership also allows us to examine the effect
of gang membership independent of the effect of peers. Past research has
shown that peer gun ownership for protection is a strong and significant
predictor of subject’s gun ownership for protection. It should also be a
strong predictor of subject’s hidden gun carrying. Respondents are asked
if any of their friends owned a gun for protection purposes. The guns
owned by these peers may be handguns or long guns, and the peers may
carry these guns on their person outside of their homes. Depending on the
wave, between 33% and 53% of subjects have friends who own guns for
protection. This measure is not available for waves 2 and 3.
Gang membership is included as a predictor of gun carrying because
gangs may foster illegal gun activity and because they may supply the
guns. For example, Bjerregaard and Lizotte (1995) found that boys are
much more likely to be involved in a host of illegal activities with guns
when they report being in a gang than immediately before or after gang
membership. Sheley and Wright report that guns “are readily available
through personal contacts . . . and street sources” for male students
5. The recall period for reporting carrying guns at wave 10 is one year rather than
the six-month recall period in other waves.
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(199547). Simply put, hanging around with people who own and carry
illegal guns increases one’s access to them. For example, 78% of gang
members report peer gun ownership compared to 53% with peer gun owners immediately before or after gang membership (Bjerregaard and
Lizotte, 199557). Given this, it is not surprising that 21% of active gang
members report gun carrying, whereas only 5.6% of the same boys who
left the gang in the next wave carry guns (199557). One can borrow, buy,
rent, or steal guns from acquaintances that have them, and gang members
have them.
The present study uses a self-report measure of the respondent’s participation in a street gang or “posse.” Defining a gang is one of the most
challenging tasks facing gang researchers today. Horowitz (1990) argues
that we lack sufficient knowledge about gangs to permit precise definitions, and she suggests that limiting the definition of a gang to specific
criteria may foreclose important debate and theory. Winfree et al. (1992)
found that more restrictive measures of gang involvement (e.g., initiation
rites, visual symbols of membership) were associated with less delinquency
than were less restrictive definitions, such as self-definition of membership. Many researchers agree that self-definition is a central aspect of
gang membership (Harris, 1988; Fagan, 1989:658; Winfree et al.,
1992:34-36; Zevitz and Takata, 1992:104). Furthermore, self-definition
avoids confounding the definition of gang behavior with gang membership. For all of these reasons, a self-report measure of gang membership is
best for our purposes. Respondents who identified themselves as gang
members are considered to be members for purposes of this analysis. This
measure has been shown to have high predictive validity; respondents who
indicate that they are gang members have much higher rates of delinquent
behavior than do those who are not gang members (Thornberry et al.,
1993b). Gang membership among these subjects is more prevalent in earlier waves when the boys are younger. At waves 2 and 3 about 14% to
15% of the subjects are gang members. This falls to 10% at wave 4,9% at
waves 5 and 6, and continues a steady decline to 4% at wave 10.
Drug sales on the part of the respondent are included as a predictor
because drug selling is an inherently dangerous activity. Drug sellers may
need guns to protect themselves from others wanting either their turf,
their drugs, or the large sums of money associated with selling. A series of
questions inquiring whether subjects sold marijuana, heroin, cocaine,
crack, or LSD since the last interview were asked at each wave. At each
wave, we also asked the number of drug sales and the dollar amount of
sales.
We construct two dummy variables measuring whether the amount of
money earned from selling any drugs is high or low. We assume that those
who sell smaller dollar amounts of drugs have less need to carry guns
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because of the small amounts of drugs and cash involved and because they
are less likely to be professional dealers. However, those selling large
amounts of drugs should be more likely to carry guns because of the larger
amounts of cash involved in the transactions and the greater quantities of
valuable drugs. They are more likely to be professional dealers. We create a high drug sales dummy variable that indicates whether the respondent has any drug sale of more than $400, or had 15 or more drug sales of
more than $150 dollars, or had 30 or more drug sales for $10.6 In addition,
we create a low drug sales dummy variable indicating whether the respondent sold drugs less than the amount measured in the high drug sale variable. The omitted variable is not selling drugs.
In the high drug sale variable, the largest dollar amount for a single drug
sale ranges from $3,800 to $50,500 in six months, depending on the wave.
So, it appears that the high dollar amount dummy variable captures some
serious drug dealers. Dollar amounts of drug sales increase as the boys get
older. These boys sell a variety of drugs. Among the high drug sellers,
about 35% sell marijuana exclusively, 25 YO sell other drugs exclusively,
and about 38% sell both. This is roughly the same as for all drug sellers
combined. However, as one might expect among the general population
of drug sellers, the percentage selling marijuana is higher (46%) and the
percentage selling both is lower (22%).
Unlike gang membership, the percentage of boys selling drugs increases
as they age. At waves 2 and 3, only about 4% to 5% of the boys sell drugs,
but by waves 8 and 9 about 6% to 7% are selling.
In order to avoid confounding drug use with drug sales, we also include
two dummy variables measuring drug use. Drug use is obtained from a
series of questions about the use of marijuana, crack, cocaine, LSD, heroin, and other hard drugs. On average, across the waves, 90% of boys who
use drugs use marijuana exclusively, only 1%use other drugs exclusively,
and about 10% use both marijuana and other drugs. Therefore, drug use
by and large refers to marijuana use. We code low drug use as a dummy
variable that measures below the median amount of drug use (number of
times of usage). Another dummy variable, high drug use, measures above
the median amount of drug use. The omitted variable represents those not
using drugs. We expect high drug users to be more likely to carry guns
because they are in more frequent contact with presumably armed drug
sellers, and because they need a gun to generate money to purchase drugs.
Even high drug use is largely marijuana use. On average, across the
waves, 80% of high drug users are exclusively marijuana users, whereas
the remaining 20% use both marijuana and other drugs. As a result, the
6. These categories were chosen so that drug sales was divided at roughly the
median.
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findings reported below would be identical if the drug use variables
included only marijuana use. About 10% of subjects used drugs at the
early waves, whereas about 20% used in the prior six months at waves 8
and 9.
There is considerable overlap between high drug selling and drug use.
Depending on the wave, between 50% and 90% of those who are high
drug sellers also use drugs. The percent of overlap generally increases
over time.
Delinquent values measures how wrong the subject thinks it is to engage
in each of ten delinquent acts, such as stealing something worth $100 and
using a weapon or force to get money or things from people. The scale
exhibits high reliability in each of the waves, with Cronbach’s alpha ranging from .88 to .92, depending on the wave. This scale is not available for
wave 10.
A dichotomous variable is used to represent the self-reported race/
ethnicity of each young man in the study. Table 1 shows that 81% of the
sample is nonwhite.

ANALYSIS
It is difficult to know whether criminals obtain guns to commit crimes or
if they commit crimes because they have a gun. Whatever the causal
order, boys who carry hidden guns are significantly more likely to engage
in serious assaults and robberies than are those who do not carry. Table 2
shows the mean number of serious assaults and armed robberies for those
who do and those who do not carry hidden guns. Depending on the wave,
those who carry guns have mean scores that are between about 8 and 33
times higher than the mean scores for those who do not carry. It is worth
noting that it is these sorts of activities with guns that have the potential to

Table 2. Mean Number of Serious Assaults and Armed
Robberies for Subjects Who Carry Hidden Guns
and Those Who Do Not”
Carrying a
HiddenGun
Yes
(N)
No
(N)

Wave

2
3
4
5
6
7
8
9
10
All
.34*
(29)

.04

(538)

.48*
(32)
.02
(541)

.38*
(36)
.02
(547)

.27*
(38)
.02
(544)

.33*
(30)
.01
(544)

.40*
(26)
.02
(556)

.39*
(35)
.02
(547)

.24*
(41)
.01
(541)

.29*
(48)
.03
(534)

.80*
(140)
.11
(442)

* p < .01 (two-tailed).
Serious assaults and armed robberies are reported by the respondent in the six months
preceding the interview. The maximum number reported in any wave was 4. Depending on
the wave, the mean number of these crimes ranges from .07 to .17.
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lead to homicides (Block and Block, 1991). The remainder of the analysis
considers the factors related to hidden gun carrying.7
Table 3 shows logistic regression equations predicting hidden gun carrying in each of waves 2 through 10. The equation for wave 1 was not estimated because hidden gun carrying lagged one wave could not be included
as a predictor.8 Including this autoregressive component allows us to consider changes in gun carrying from one wave to the next. We also include
one-wave lagged effects for gang membership, high drug sales, high drug
use, and peer gun ownership for protection.9 This allows us to assess the
effects of level and change in these exogenous variables on the change in
hidden gun carrying from wave to wave, in addition to the co-occurrence
of these behaviors in the prior six-month period.10
The model improvement chi-square tests show that all of the equations
discussed in the remainder of this paper are significantly better than are
equations with zeros for parameter estimates. The parameter estimates
reported are the odds ratios.
We begin our description of the results in Table 3 by focusing on the
four variables that are of greatest interest in the current study, peer gun
ownership for protection, gang membership, drug sales, and drug use. As
predicted, Table 3 also shows that peer protection gun ownership is a significant and strong predictor of hidden gun carrying in the last six waves of
data in this analysis. Depending on the wave, having peers who own guns
for protection increases the odds of gun carrying between 2- and 24-fold.
As is the case for illegal gun ownership, having peers who own protection
guns significantly and dramatically increases the odds of hidden gun
7. We show the relationship between hidden gun carrying and serious assaults
and armed robberies to make the point that hidden gun carrying is problematic behavior in that it is associated with undesirable behavior. However, it is difficult to know
whether gun carrying leads to criminal behavior or criminal behavior leads one to carry
a gun. We plan to address this complex relationship in future research. Because of this,
we do not include the serious assault and armed robbery variable in the multivariate
analysis reported below.
8. In addition, gang membership was not measured until wave 2. Therefore, gang
membership lagged one wave cannot be included in the wave 2 equation. Because of
this, we eliminate all lagged exogenous variables from the wave 2 equation.
9. We experimented with multiwave lagged terms. They are not included for two
reasons. First, they had no meaningful impact on the equations reported below. Second, the number of subjects carrying hidden guns in each wave is not large. Hence,
adding numerous lagged terms spreads the data very thin. However, we estimated
equations at each wave that included the single lagged endogenous variables mentioned
above and variables indicating the number of other prior waves the predictor variable
was present. So, for example, at wave 10, we included gang membership at waves 9 and
10 and a variable indicating the number of waves prior to wave 10 that the subject was
in a gang. These specifications did not change the substance of what we report below.
10. In wave 10, the co-occurrence is measured in the prior year.

14.60**
2.46

2.53
2.07

*p

I.05

1.19
8.88**
123.3
112.4**

6.73
.36
6.46**
113.5
125.6**

-

-

7.34*

100.4
73.78**

.51

3.03*

3.75**

-

8.15**
SO
3.5**
31.46
-

2.61
5.87**
1.86
7.07
-

12.66**
5.69*
2.48
5.76
-

(one-tailed);** p I.01 (one-tailed).

4. Drug Use
High
LOW
5. Delinquent Values
6. Nonwhite
7. Peer Gun Ownership
(Lagged One Wave)
8. Gang Membership
(Lagged One Wave)
9. High Drug Sales
(Lagged One Wave)
10. High Drug Use
(Lagged One Wave)
11. Carrying a Hidden Gun
(Lagged One Wave)
-2 Log Likelihood
Improvement in x2

1.79
.02

4.94**

7.%**

3.62*

LOW

1.80

-

-

1. Peer Gun Ownership
for Protection
2. Gang Membership
3. Drugsales
High

153.5
102.9**

5.31**

.39

.21

1.90

4.98**
2.31
1.88
3.19
.90

23.53**
1.98

1.62

10.18**

5

155.3
72.1**

7.11**

2.35

.55

2.27

.38
.58
3.85**
.83
1.50

7.94**
2.66

2.52*

2.39*

6

Wave

-~

4

3

2

Variable Names

104.9
89.75**

2.25

1.16

.28

1.57

1.47
2.99
2.47*
1.91
1.53

14.45**
6.%*

4.01**

17.21**

7

151.3
90.9**

2.72

1.08

.54

.99

1.52
1.54

l.%

1.99*
1.26

12.49**
1.89*

2.35

5.26**

8

129.7
159.2**

16.15**

1.34

7.60**

SO

8.49**
.48
.32
80.8**
.57

34.74**
1.81

1.73

23.82**

9

10

204.3
101.2**

3.30**

1.27

1.33

.65

3.07**
1.61
3.20**
1.56

14.26**
3.64**

.96

2.42**

-~

Table 3. Odds Ratios for Logistic Regression Equations Predicting Carrying a Hidden Gun in
Waves 2 through 10
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carrying.11
It is clear that peer gun ownership has an important impact on adolescent gun carrying. The question we now address is whether gang membership, a type of peer network, has an impact independent of the effects of
associating with peers who own guns for protection. In the first three
waves, when adolescents are most likely to be members of a gang, gang
membership has a substantial impact on carrying guns. For example, at
wave 3, when the boys are on average about 14.5 years old, gang membership increases the odds of hidden gun carrying eightfold. There is also a
lagged effect of gang membership at wave 2 on gun carrying at wave 3.
This increases the odds by 3.75. At wave 4 (15 years old), gang membership significantly increases the odds by 4.94. For waves 3 and 4, there is
also a lagged effect of gang membership on hidden gun carrying. However, the effect of gang membership fades rapidly with age. After wave 7,
there is no significant impact of gang membership, whether lagged or contemporaneous, on hidden gun carrying. There are no statistically significant differences in the gang coefficients from wave to wave.12 Only at the
youngest ages is there a persistent effect of gang membership on gun
carrying.
We anticipate that those who sell larger amounts of drugs will be more
likely to carry hidden guns than are both those who sell smaller amounts
of drugs and those who d o not sell drugs. A high amount of drug selling
does have a consistent and positive impact on hidden gun carrying. In
fact, at almost every age considered, those who sell large amounts of drugs
are more likely to carry hidden guns than are those who do not sell drugs.
The impact of high amounts of drug selling on hidden gun carrying is
stronger and consistently statistically significant after wave 4 when boys
are older and when the effect of gang membership has faded. For example, at wave 5 , a high amount of drug selling increases the odds of gun
carrying by almost 24-fold. Depending on the wave being considered, high
levels of drug selling significantly increase the odds of gun carrying by
between about 8 and 35 times. Therefore, high drug selling has an important impact on hidden gun carrying for boys between 15 and 20 years of
11. Because the question about peer protection gun ownership was not asked in
waves 2 and 3, we estimate equations for waves 4 through 10 with the peer protection
gun variable both included and excluded to ensure that this omission does not negatively affect the multivariate results. The impact of other independent variables on gun
carrying is the same in both sets of equations.
12. We did not calculate all tests of differences in coefficients across equations
because over 400 such tests would have to be performed. However, we did compute
wave-to-wave changes in effects of variables. In general, these changes are not statistically significant because changes over these six-month waves are gradual.
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age. The only lagged effect of high drug selling on hidden gun carrying is
at wave 9; in all other waves, this lagged effect is insignificant.
It is important to note the contrast in the effects of selling high amounts
of drugs compared to selling small amounts. Selling small amounts of
drugs only increases the odds of carrying a hidden gun at the oldest ages
(waves 7,8, and 10). Furthermore, those who sell larger amounts of drugs
are always more likely to carry guns than are those who sell smaller
amounts.
lbrning our attention now to drug use, those who use large quantities of
drugs may need to carry guns for two reasons. They frequently confront
dealers who are likely to be armed and they may need guns to commit
crime for cash to buy drugs. Low drug use only has a significant impact on
hidden gun carrying at the youngest ages. High drug use is a significant
predictor of hidden gun carrying at most waves, for both younger and
older ages. There are no lagged effects of high drug use.
Delinquent values has a sporadic impact on hidden gun carrying independent of other variables. It has significant effects at waves 4,6, and 7.
However, there are no statistically significant wave-to-wave changes in the
effects of delinquent values. After wave 8 (age 17), nonwhites are more
likely to carry guns than are whites.
Finally, the autoregressive term (carrying a hidden gun lagged one
wave) is a significant predictor of current carrying in all but waves 7 and 8.
This means that in all but those two waves, there are a significant number
of boys carrying from wave to wave.13
The findings for both drug use and drug sales suggest that there are
threshold effects for these variables. In other words, each variable must
be higher than the median before gun carrying occurs. An alternative
hypothesis could be that these effects are continuous. In order to test this
notion, we calculated two new variables: the total number of times drugs
were used in a wave and the total number of drug sales multiplied by the
dollar amount of sales in each wave. We replaced the drug use and sale
dichotomies with these variables in the equations. When we do this, the
order of magnitude and statistical significance of other independent variables in the analyses remain the same. Similarly, only one drug use coefficient changes, drug use at wave 4 becomes statistically insignificant.
However, most of the drug sales coefficients lose their statistical significance. All of this suggests that the models are fairly robust, increases in
drug use increase the probability of gun carrying over the entire range of
drug use, and there is a threshold effect of drug sales on gun carrying. In
other words, the effect of drug sales on gun carrying is not continuous over
13. There are statistically significant differences between the lagged gun carrying
terms in waves 6 and 7, but not between those in waves 7 and 8.
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the entire range of drug sales; rather, there is a threshold effect. This suggests that there is a qualitative difference between those who sell drugs
professionally and those who do not, whereas increasing one’s drug use
gradually increases the need for a gun.
The equations in Table 3 show that gun carrying is most strongly influenced by gang membership and drug use at younger ages. At older ages,
high amounts of drug selling and, to a lesser extent, peers who own guns
for protection and drug use predict hidden gun carrying.14

CONCLUSION
The present study uses panel data that allows for an examination of not
only the co-occurrence of hidden gun carrying with gang membership,
drug sales, drug use, and peer gun ownership for protection, but also how
these different factors relate to hidden gun carrying at different ages. The
findings are broadly consistent with a contagion model of illegal gun carrying. The findings also show how the elements that produce contagion in
gun carrying change through the adolescent years.
The results from this study indicate that during early adolescence,
younger boys who are members of a gang have a higher probability of
carrying a hidden gun than do nonmembers. This is true even when a
number of variables that might be related to both gun carrying and gang
membership are included in the equations. Of particular importance is the
finding that gang membership at younger ages is significantly related to
gun carrying even after peer gun ownership is taken into account. The
importance of being in a gang for gun carrying is more than just providing
a network of friends or associates who own guns. Strodtbeck and Short
(1964) suggested two reasons gang members would be expected to be
more likely to carry a gun. First, guns are viewed as necessary for protection. The felt need for protection is the primary reason adolescents in
general own or carry an illegal gun (Lizotte et al., 1994). The need for
protection is also the primary reason given by gang members for initially
joining the gang (Decker and Van Winkle, 1996; Sheley and Wright, 1993).
Decker (1996) shows that gang members perceive a threat from rival
gangs who are also armed and need to protect their turf. Because they
enjoy little protection from traditional institutions of social control, they
must protect themselves from this reciprocal gang violence. They do this
by going armed to preempt violence and to retaliate against rival gangs.
This escalation of armament leads to what Loftin (1986) describes in his
14. We could not include a variable in the equations measuring the simultaneous
impact of drug selling and gang membership because the number of drug selling gang
members was so small that estimation was impossible.
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contagion theory. It is therefore not surprising that when boys join gangs,
the probability of carrying a hidden gun is substantially increased.
Strodtbeck and Short (1964) also suggest that carrying a gun, within the
context of gangs, is status conferring. To establish a reputation within the
gang, it may be important for new members to carry a gun. This may be
especially true for younger boys.
The failure to find a significant effect of gang membership on hidden
gun carrying in the later waves of our data may be because Rochester gang
membership falls rather dramatically as the boys age. For example,
although 15% of boys are gang members at wave 2, only 4 % are members
at wave 10. The variable loses statistical significance at wave 8 when the
percentage of gang members falls below 7%. Gangs simply become a less
salient feature of these boys’ lives as they age. At later ages, other factors
begin to play a more prominent role in predicting gun carrying.
These findings support Strodtbeck and Short’s (1964) notion that youth
gangs play an important role in the diffusion of guns. Gangs are more
likely to recruit adolescents who own a gun, and gang members are more
than twice as likely as nongang members to own a gun for protection
(Bjerregaard and Lizotte, 1995). Although gang involvement is a predictor of hidden gun carrying in early adolescence, its importance diminishes
through time. At younger ages, gang membership increases the probability of gun violence.
Selling drugs significantly increases the probability of carrying a hidden
gun at all but the youngest ages under consideration. The findings suggest
that this is also the result of a need to protect themselves in a dangerous
world. Of particular importance is the contrast between those who sell
large amounts of drugs with those who sell smaller amounts. Those who
sell high dollar amounts of drugs substantially increase their likelihood of
carrying guns because they are more likely to be selling drugs for profit.
This suggests that those who sell drugs for high profit need guns to protect
the stash and the cash.15 However, those who sell drugs for smaller
amounts are not as reliant on gun carrying probably because they sell
small quantities to friends, a much less risky proposition.
As our subjects age, the effect of high-level drug selling on hidden gun
carrying is very strong and statistically significant. This effect is independent of gang activity, peer gun ownership for protection, and drug use.
Perhaps this is because as they become more entrenched, serious drug
15. In late adolescence, involvement in serious drug trafficking, independent of
gang involvement, is a much stronger factor explaining hidden gun carrying. We were
not able, however, to examine the degree of hidden gun carrying among gang members
who did, in fact, sell drugs; there were simply too few cases for such analysis. In part,
this is because in our sample, as is the case for others, gang membership occurs earlier
and membership fades quickly while drug sales come later in the life course.
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dealers possess increasingly large quantities of drugs and money that can
be stolen. At any rate, to protect themselves and their investment, gun
carrying becomes more of a necessity for serious drug dealers. This supports Blumstein’s (1995b) hypothesis that drug sales and gun use may
increase the young male homicide rate.
But there is another dangerous aspect of drug selling. At older ages,
heavy drug users are significantly more likely to carry hidden guns. These
results suggest that having to conduct frequent and somewhat dangerous
drug buys from dealers who are also likely to be armed necessitates carrying a gun. Alternatively, this gun carrying could be a result of having to
generate large sums of money via illegal activity to pay for the drugs. At
the same time, because of heavy usage, more extensive involvement in bigdollar drug buys may bring older adolescents into more frequent contact
with adult criminal organizations, which are more dangerous than are adolescent drug networks. Therefore, heavy drug use increases the probability of gun violence at older ages.
Another indicator of contagion in gun carrying is the effect of peer protection gun ownership on the gun carrying of subjects. There are strong,
statistically significant, and persistent effects of peer protection gun ownership on boys’ gun carrying. If one travels in a dangerous world of youth
armed illegally and defensively with firearms, it only makes sense to carry
a gun. Therefore, peer gun ownership for protection increases the
probability of gun violence.
There are significant lagged effects of gang membership (in the early
waves). That is, gang membership encourages longer term carrying at
younger ages. However, notably missing are the lagged effects of gangs at
later ages, and the lagged effects of peer gun ownership for protection,
high drug selling, and high drug use, at any age. This suggests that the
effects of these variables are transitory and do not last beyond the immediate situation. Therefore, breaking the cycle of carrying for these reasons
would end the contagion phase. However, there are strong lagged effects
of gun carrying on itself from one wave to the next. This suggests that
those who carry are likely to be persistent regardless of the reason that
they initially carried.
This study has confirmed results from observational studies suggesting
that gun carrying is a response to the situational imperatives that youth
face. The constellation of situations in which they encounter other illegal
gun carriers is so large that the probability of their carrying becomes high.
Gang members carry guns to protect themselves and their turf from rival
gangs, who, in turn, must arm. Drug dealers carry guns to ply their trade.
This necessitates gun carrying by their best customers, which, in turn,
ensures and reinforces the dealer’s carrying. These boys see many of their
peers armed with guns, and they feel a need to arm in response. The many
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vicious cycles of contagion come and go over the adolescent life course to
produce the milieu of gun carrying that produces homicide among young
males.
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