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Abstract

With the publication of Healthy People 2000, the reduction of weapon-carrying among adolescents became
a national priority (US DHHS, Public Health Service, 1991). Weapon-related violence has become not only a
national public health problem, but also a significant cause of mortality among youth. Homicide and suicide are
the second and third leading causes of death among young people 15-24 years of age (Singh, 1996). Sixty
percent of suicides (Zuckerman, 1996) and 80% of homicides (Jones, 1997) among youth ages 15-19 are
completed with a firearm. The mere presence of a firearm increases the probability of unintentional injury,
suicide and homicide among youth, yet self-protection remains the most common reason youth report carrying a
weapon (Simon, 1997). Last year, one in five high school students nationally (18.3%) reported carrying a
weapon during the past month (CDC, 1998). The prevalence of weapon-carrying was very similar among
Oregon High School students (OHD, 1998). Healthy People 2000 established a national goal to reduce weapon-
carrying among adolescents to 8.6%, (US, DHHS, Public Health Service, 1991), Oregon’s goal was a reduction
to 15%, by the year 2000 (OHD, 1996).

To better understand the many factors influencing weapon-carrying behavior among youth, an examination
of the risk factors was necessary. Many studies have identified African American and Hispanic racial groups at
increased risk for weapon-carrying, while other groups of youth have consistently reported lower rates. For
example, Asian youth report considerably lower rates of firearm carrying than African-American youth.
However, little is known about the risk factors that may differentially affect these groups. Some research
suggests the association between race/ethnicity and violent behavior is eliminated when socioeconomic status
and environmental conditions are controlled for. The influence of socioeconomic status and environmental
tactors has not been fully explored and further investigation is warranted.

Due to the generalized lack of information regarding factors affecting Asian adolescents, this analysis
focused on distinguishing risk factors for weapon-carrying which are unique to ethnic status, A secondary
analysis of the Oregon Youth Risk Behavior Survey (YRBS) data from 1997 was used to assess risk factors for
weapon-carrying among high school students. Risk factors assessed included those factors shown by previous
research to impact weapon-carrying among youth. These factors were age, sex, race, SES, physical fighting,
victimization, substance use, suicidal ideation, and ‘having missed school due to fear’. Race and gender-specific
predictive models for weapon-carrying were created using these risk factors.

Across the racial groups, students of male gender who reported substance abuse, and physical fighting were
at increased risk for weapon-carrying. Race-specific models for weapon-carrying highlighted risk factors of
particular influence to individual ethnic groups. For example, American Indian youth, reporting suicidal
ideation represented a considerable increased risk for weapon carrying. While, Asian students, who reported
having missed school due to fear‘,twere also at increased for weapon-carrying. Successful violence prevention
efforts must address numerous risk factors associated with weapon-carrying however, these prevention

programs must also allow for more emphasis upon the specific needs of each community.
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Introduction

Weapon-related violence as a public health problem

Violence among youth is not a new public health problem, but has become one of
increasing concern in recent years. A considerable body of literature has established youth
violence as a national public health problem of epidemic proportion. In the United States
today, violence involving weapons, including firearms, is an all too common occurrence
among youth. Each year homicide and suicide claim the lives of thousands of young people,
and firearms are involved in the majority of these violent deaths. Despite the increased
efforts of professionals from multiple disciplines including public health, medicine, social
work, law enforcement and education, weapon-related violence continues to claim an
increasing number of lives each year (OHD, 1996).

Weapon-carrying among youth has been identified as a potential precursor to physical
injury but it is also an extreme symptom of the underlying problem of youth violence. Youth
today are exposed to violence in the home, in the community and at school. Weapon-carrying
is an extreme response to this environmental threat but by no means the only response. Only
a fraction of youth exposed to violence respond with such extreme measures as weapon or
firearm carrying (Dahlberg, 1998). A more common response by youth to this environmental
threat of violence is physical fighting, substance abuse and other delinquent behaviors.
Exposure to violence provokes fear and frustration, which in turn motivates youth to defend
themselves, to fight back and frequently to self-medicate with alcohol and other drugs.

Application of the public health approach to the problem of youth violence dictates that
research first identify and understand the range of factors that place youth at risk. Once risk

factors have been identified, prevention specialists then assess how amenable to change each



factor might be, with a focus on primary prevention. However, the prevention of weapon-
carrying among youth can only be considered tertiary prevention, as youth that have already
been exposed to violence are exhibiting an extreme symptom.

The potential influence of graphic violence in the media on youth violence is under
investigation. While these studies may find that violence is indeed common in the media,
linking exposure to youth violence seems unlikely, especially considering the lack of control
groups. Youth are bombarded daily by portrayals of graphic violence in nearly every form of
media and as a result, they may have become desensitized (Dorfman 1997, Sorenson 1998).

Still other reports suggest that youth today are simply more violent, have increased access
to firearms and are more willing to use them, however, this view does not take environmental
factors into consideration (Dalberg, 1998). We know that youth increasingly choose firearms
which are more lethal than other weapons and increase the likelihood of serious injury or
death considerably. Due to the high case-fatality rate associated with firearm injuries and the
ubiquitous nature of these weapons, firearm-related violence continues to be the leading
cause of mortality among youth (Singh, 1996).

Epidemiologic research of youth violence has investigated numerous individual and
environmental risk factors. The existing picture of youth violence has most commonly been
of an older (ages 15 to 17) black adolescent male, in an urban setting, reporting multiple
other high-risk behaviors such as criminality, and illegal drug activity. The epidemiology of
youth violence has begun to change somewhat. Today, younger students and female students
are increasingly involved in violence, weapon-carrying and other high-risk behaviors.

Although the rate of weapon-carrying has remained consistently higher among black



students, violence and related risk factors have increased among all ethnic/racial groups,

notably, among Hispanic adolescents.



Background

Mortality due to firearm violence

Firearm-related violence is pervasive, young people ages 15-24 years are at greatest risk
of firearm-related mortality. Many youth report they carried a weapon for self-protection,
one-third of which carried guns (CDC 1998). Young people are at increased risk for firearm
mortality, whether self-inflicted or interpersonal due to ease of access to firearms and a
tendency to act impulsively. Youth ages 15-24 account for an increasingly disproportionate
number of homicide victims in the US (Singh, 1996), 38% of all homicide victims in 1995
were children and youth under 25 years old (CDC, 1997). Homicide and suicide completed
with a firearm are the second and third leading causes of death among persons 15-24 years of
age (Singh, 1996). Firearms are the most common weapon used in homicide, 90% of all
homicides in the US in 1994 were completed with a firearm (CDC, 1997). Youth are
especially likely to be victims of firearm homicide, 80% of all homicide victims ages 15-19
were Killed with a firearm (Jones, 1997). In addition to homicide, 60% of 15-19 year olds
who commit suicide, also chose a firearm (Zuckerman, 1996). In 1994 alone, there were
more than 38,505 firearm-related fatalities (all age groups) in the US (Singh, 1996). Of these
fatalities 95% were the result of intentional violence; homicide (17,866) accounted for 46%
of deaths, while suicide (18,765) accounted for 49% (Singh, 1996).

Access to firearms

Guns are associated with increased risk of suicide (Brent, 1991), homicide and
unintentional firearm injurié__s (Kellerman, 1993). The presence of a firearm in the home has
been found to double the risk of adolescent suicide (Brent, 1991). Private citizens own

approximately 200 million firearms in the US (Kleck 1995), and an estimated 40% to 50% of



all households contain a firearm (30% to 50% of which are handguns) (Ash, 1996).
Therefore, it should not be surprising that adolescents have ready access to firearms. A
survey of 22 states found considerable geographic variation in the prevalence of households
with firearms, rates ranged from 12% in New J ersey to 57% in Idaho (Powell, 1998).
Overall, the South, Midwest and Western regions of the US were more likely to have
firearms in the household than the Northeast (Powell, 1998).

However, the home is by no means the only source of firearms, youth commonly report
acquiring firearms “on the streets” or from numerous other sources. A study of incarcerated
youth examined gun acquisition and found the majority of offenders reported easy access to
guns through a variety of sources and at a young age. Most adolescents who carried firearms
obtained their first firearm before the age of 15, and half acquired their first gun passively
(without specific intention to do so) (Ash, 1996). When subjects were asked what advice they
would give a friend on acquiring a gun, buying a gun on the street was most commonly
(57%) recommended by youth, stealing (19%), borrowing (9%) and trading (6%) were
recommended less often. Buying a gun through a pawnshop or via an adult was only
recommended by 4% of the incarcerated youth (Ash, 1996). With regard to buying guns on
the streets, the majority of youth stated that those who sold guns also sold drugs (Ash, 1996).

In the Northwest, an increasing number of youth report easy access to firearms. In a study
of Seattle public high schools, more than one third (34%) of adolescents reported easy access
to guns, and 6.4% reported owning a handgun personally (Callahan, 1992). More than half
(60%) of students reported firearms for them were “easily obtainable” and 35% claimed they
could acquire a firearm in “less than one hour” (Harris, 1993). Another study found 42% of

students said they “could get a gun if they wanted one”, nearly one third had “handled a gun



without adult knowledge or supervision” and 17% carried a concealed gun in the past month
{Bergstein, 1996).

Male students reported easy access to firearms twice as often as female students, African-
American students were also twice as likely to report easy access, with 59% of African-
American male students reporting easy access to firearms (Callahan, 1992). Easy access to
firearms was reported by 57% of students in the lowest socioeconomic group compared to
24% of students in the highest socioeconomic group. The same relationship was found with
regard to gun ownership, 20% of students in the lowest socioeconomic group and 3.1% of
students in the highest socioeconomic group owned guns (Callahan, 1992). Access to
firearms is not limited to youth with behavioral or substance abuse problems or to
impoverished youth, access and ownership of firearms is widespread.

Youth may initially respond to the threat of violence around them by carrying a knife,
club or other less lethal weapon which they felt may provide them some protection. The
decision to carry a firearm may represent a behavior of last resort for some individuals or an
original behavior among some youth. In an effort to describe the spectrum of weapon-
carrying behaviors among youth, this discussion and the following secondary analysis will
primarily focus on any weapon-carrying behavior among youth.

Of all weapon-related injuries, firearm injuries have the highest case fatality rate. It has
been estimated that if the current trend in firearm-related mortality continues, by the year
2003 death due to firearms will surpass motor vehicles as the leading cause of death for this
age group (Ikeda, 1997). Firearm-related death is already the leading cause of death among

youth in several states.



Firearm-related violence not only results in death but also in serious injury. For every
fircarm-related fatality, there were 2.6 non-fatal firearm-related injury in 1995 (Annest,
1995). Others estimate that for every fatal firearm injuries there are between 3 and 6 non-
fatal injuries, which often result in permanent disability.

Weapon-carrying among youth

The National Youth Risk Behavior Survey (1991) found that among high school students,
more than one quarter (22.1%) had carried a weapon (including firearms) at least one day
within the past month (Kann, 1993). The prevalence of weapon-carrying nationwide, among
high school students has decreased since the original survey. In 1997, 18.3% of students
nationwide carried a weapon during the past month, a decrease from 20% in 1995. There
was also a similar decrease in the rate of students nationwide (5.9%), who had carried a gun
in the past 30 days, a decrease from 7.6% in 1995 (CDC 1998) (Kann, 1996).

Weapon-carrying among adolescents is alarmingly common and has crossed gender,
racial, and socioeconomic lines. Students who carry weapons often report victimization and
physical fighting along with other high-risk behaviors. Male students continue to report
significantly higher rates of weapon-carrying than their female counterparts, regardless of
racial group. Suburban and rural areas have also experienced a dramatic rise in youth
violence over the past decade.

Risk factors for weapon-carrying

Previous research indicates there a number of factors, which increase the probability of
violence and delinquency ainong youth. These factors exist in four related domains, 1)
factors residing within the individual, 2) familial factors, 3) factors relating to peers and

school and, 4) environmental/neighborhood factors (Dahlberg, 1998). This framework



provides a basis for understanding the source of individual risk factors as well as the complex
nature of youth violence as a public health problem. However, many risk factors originate
within and are influenced by more than one of these domains, illustrating the complexity of
youth violence. For example, peer, family and individual factors all influence risk behaviors
such as physical fighting and substance abuse.

A considerable body of literature has established a number of risk factors associated with
weapon-carrying among adolescents (Dahlberg 1998, Simon, 1998, Webster 1993, Kulig
1998, Durant 1997). An association with demographic factors including age, race and sex
have been found in nearly all adolescent violence research, although some have chosen to
control for these factors and focus on other factors which place youth at risk. Overall, male
students (27.7%) were significantly more likely to have carried a weapon than their female
counterparts (7.0%) this relationship remained regardless of ethnic or racial group (CDC,
1998). Although the rate of weapon-carrying has remained consistently higher among black
students, violence and related risk factors have increased among all ethnic/racial groups,
notably, among Hispanic adolescents. Ethnic groups report different rates of weapon-
carrying, for example Hispanic students (23.3%) were more likely to have carried a weapon
than Black (21.7%) or White students (17.0%) (CDC, 1998). A greater proportion of female
students and students ages 14-16 have reported weapon-carrying in recent years. Young age
(15 & 16 years old) and male gender were identified as significant predictors of weapon-
carrying in a recent study of urban high school students (Kulig, 1998).

Weapon-carrying has been associated with substance abuse in several studies (DuRant
1997, Sheley 1995, McNabb 1996, Kulig 1998, Callahan 1992, Simon 1998). Involvement in

drug activity was associated with carrying a firearm in a crossectional study of suburban



youth, however, drug activity was dichotomized due to the low prevalence (12%) in the study
(Sheley, 1995). The definition of drug activity included only cocaine and heroin, which may
explain the low prevalence (Sheley, 1995). A prospective study found substance abuse to be
significant predictor of handgun carrying, however, the definition of substance abuse
included alcohol, tobacco and marijuana use (Simon, 1998). Students who reported selling
drugs were 3.7 times as likely to also report handgun carrying (Callahan, 1992). A case-
control study of incarcerated youth also found marijuana use, to be associated with carrying a
tirearm (McNabb, 1996). Tobacco use, alcohol use and being offered or sold an illicit drug
were all significantly correlated with weapon-carrying on school property (DuRant, 1997).
Overall, the association between substance abuse, despite varying definitions and study
designs, has been consistently associated with carrying a weapon or firearm.

Delinquent and or criminal behaviors have also been moderately associated with weapon-
carrying among adolescents (Callahan 1992, Bergstein 1996, Kulig 1998, and Webster
1993). Handgun ownership was associated with gang membership, sentencing by a judge,
selling drugs, suspension from school and assault and battery (Callahan, 1992). Delinquent
behaviors from “skipping school” (Kulig, 1998) to having been arrested were associated with
weapon-carrying (Webster, 1993) as well as with firearm carrying (Bergstein, 1996).

A strong association has been found between weapon-carrying and involvement in
physical fighting among adolescents (Lowry 1998, DuRant 1997, Webster 1993, Kulig
1998). A study of 7™ and 8" grade students found that males who réported starting fights
were at increased risk for weapon-cartying (OR 4.57) (Webster, 1993). Analysis of data from
the Youth Risk Behavior Survey, a supplement to the 1992 National Health Interview Survey

found that youth who carried weapons were significantly (OR=3.3) more likely to have been



in a physical fight (Lowry, 1998). The association between physical fighting and weapon-
carrying among females represented a considerably higher risk for females (OR=5.0) than for
males (OR=2.9) (Lowry, 1998). Having hit or “beat up” someone was also a predictor of
weapon-carrying among urban high school students (Kulig, 1998). A strong association
between physical fighting and weapon-carrying has been found consistently although with
varying magnitudes.

Measures of victimization such as being threatened, having been injured, being a victim
of theft or vandalism, have also been associated with weapon-carrying among youth
(DuRant, Webster). Among males, being threatened or attacked with a knife was associated
with an odds ratio of 5.74 for weapon-carrying (Webster, 1993). Fear of attending school was
also associated with carrying a weapon on school property (DuRant, 1998).

Exposure to environmental violence has been associated with weapon-carrying in several
studies (Kulig 1998, McNabb 1996, Callahan 1992, Bergstein 1996, Simon, 1998) while
other research has failed to find an association (Sheley, 1995). Witnessing a crime (Kulig,
1998), a shooting (McNabb, 1996) or reporting frequent neighborhood gunfire (Callahan,
1992) was associated with weapon-carrying. Exposure to violence, defined as “having had a
family member shot” (yes/no) and “lot of éhootings in the neighborhood” (yes/no) was
associated with firearm carrying among urban teens (Bergstein, 1996). Higher neighborhood
crime was also associated with firearm carrying in a prospective study by Simon (1998).
Carrying a weapon in response to environmental violence is reflective of the primary reason
youth give for weapon-carrying, self-protection. Four measures of a dangerous environment
(threatened with a gun, guns fired at social events, fears violent attack and fears being shot by

age 25) were not associated with firearm carrying among suburban youth (Sheley, 1995).
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The association between weapon-carrying, environmental violence and socioeconomic
status has not been thoroughly explored; most likely as a result of the measurement
difficulties these variables present. Environmental and SES measures are generally not
included on standardized risk assessment tools, such as the YRBS, (which is commonly used
in adolescent risk behavior research). Survey attempts to include self-reported measures of
these factors have resulted in a significant amount of missing data. Most adolescent violence
research reports rates of high-risk behaviors (i.e. weapon-carrying) by racial group,
consistently reporting much higher rates among Black and Hispanic students. An effort is
sometimes made to account for these differences by describing the socioeconomic and
environmental influences differentially effecting high-risk youth. However, by measuring
these factors the differential rates of violence among racial groups has been eliminated in
some research (Simon 1998, Centerwall 1984). Recognizing that exposure to environmental
violence and poverty contributes to adolescent violence, regardless of race, can help focus
prevention efforts on the cause of the problem and not on the stereotypical victim of youth
violence.

Suicidal ideation and sexual experience have been identified as risk factors (Kulig 1998)
less frequently in the literature. Students who seriously thought about killing themselves
were significantly more likely (OR=2.24) to report weapon-carrying than students who did
not consider suicide (Kulig, 1998). Being sexually experienced also considerably increased
the likelihood of weapon-carrying (OR= 3.38) among high school students (Kulig, 1998).

Youth violence involving firearms was also once considered an urban or inner city

problem; this is no longer true. One study of suburban youth found that more than one in four
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students (28%) owned a handgun, and a considerable proportion (17%) reported carrying a
gun (Sheley, 1995).

Although the majority of adolescent weapon-carrying information is based on
crossectional data, research using varying populations and methodological designs (i.c. case-
control, prospective) have found similar results. A temporal relationship between the risk
factor and outcome is also not provided by crossectional data, however, prospective research
has identified similar risk factors. Most knowledge of adolescent weapon-carrying also relies
on self-reported behavior. However, survey responses have been assessed for consistency,
are anonymous, and are administered outside the student’s home to increasing the likelihood
that students represent their true behavior. Some studies have even attempted to directly
measure weapon-carrying by using “arrest for possession” as a proxy. These studies have
also identified similar risk factors.

Violence in the mass media has been suggested to have an influence on the rise in
firearm-related violence among youth (Zuckerman, 1996). One study of media violence
found stories broadcast about adolescents often involved violence and two thirds of all
violence coverage concerned youth (Dorfman, 1997). The concern is that violence portrayed
outside of a realistic social setting and without consequences will encourage youth violence.
While the field of media research is interesting, the greatest influence violence in the media
has on youth and the rest of us, is complacency. We are bombarded daily by portrayals of
graphic violence in nearly every form of media and as a result we have become desensitized.
We have become so desensitized to violence that to keep our interest, homicides involving an

atypical victim were more likely to be broadcast (Sorenson, 1998). The greatest influence
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this selective broadcasting has is on the public perception of crime, which is on often
inaccurate.

Weapon-carrying as a public health indicator

Weapon-related violence has been established as a significant threat to public health
especially among young people. Numerous individual, familial and societal, influences
contribute to the multidimensional problem of interpersonal violence. Prevention of violence
was established as a priority at the national level in 1991 with the publication of Healthy
People 2000. The Healthy People priorities included goals aimed at reducing violence in our
society, especially among youth and in schools. Interpersonal violence among youth and
young adults has been recognized as a growing problem reflecting effects of poverty, a
dangerous environment, substance abuse use, and fear.

Public health prevention efforts must focus on intervention programs to prevent violence
and weapon-carrying among youth. Weapon-carrying is an extreme response to the threat of
violence either personal or environmental. However, weapon-carrying among youth may also
represent and initial behavior, leading to unplanned or impulsive use of the weapon to settle
disputes which result in injury or death (Mcnabb, 1996). Therefore, weapon-carrying may
serve as both a public health indicator among youth and as a target for tertiary prevention
efforts.

Oregon Youth and violence

Violence among youth is also a serious problem in Oregon. Oregon’s juvenile crime rate
has increased by one third since 1990. Of all arrests made in the state, nearly one third (29%
or 49,549) were of youth under 18 years of age (Adarkar, 1998). Physical fighting has also

become a common occurrence among Oregon high school students, nearly one in three
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(29%) reported being in at least one fight during the past year (Oregon Dept of Education,
1998).

Oregon students are also carrying weapons, including guns at higher rates than the
national average (OHD 1998, CDC 1998). Nearly one fifth (18.9%) of Oregon high school
students reported carrying a weapon within the past 30 days, more than two-thirds of those
students were boys. High school students are also carrying guns, 6% reported carrying a gun
as a weapon in the past 30 days (Oregon Dept of Education, 1998). Students have also been
injured as a result of weapon-related violence, 7% of high school students reported being
injured with a weapon on school property in 1997 (Oregon Dept of Education, 1998).

Many Oregon adolescents have access to firearms right in their own homes. About half
(49%) of all Oregon households contain a firearm, nearly one third (3 0%) of which contain a
handgun and an estimated 9% of households with children had a unlocked, loaded firearm in
the house (Powell, 1998). Among six other Western states (where data was available), only
Idaho with 57% of households containing a firearm had a higher rate than Oregon (Powell,
1998). In Oregon, an estimated 6.2% of households with children also have firearms which
are stored unlocked and loaded, resulting in approximately 40,000 children and teens at risk
(Nelson, 1996). Oregon adults are modeling weapon-carrying behaviors, more than 20% of
adults carried a loaded firearm in the past month, alcohol use was an independent risk factor
for living in households where firearms were stored in the least safe manner (Nelson, 1996).

The suicide rate among Oregon youth ages 15 to 19 was nearly one third (29%) higher
than the national rate, placing Oregon 17" among the states for suicide deaths in this age
group (Oregon Dept of Education, 1998). More than one fifth (22%) of Oregon high school

students reported seriously considering suicide; 9% reported actually attempting suicide in
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the past year (Oregon Dept of Education, 1998). In Oregon, the use of a gun to commit
suicide has increased faster than any other method (Oregon Dept of Education, 1998), in
1996, 330 did so. Oregon students who carried weapons (19%) or guns (6%) were twice as
likely to report attempting suicide (16%) than students who did not carry weapons (7%)
(Oregon Dept of Education, 1998). The availability of guns in the home has been associated
with an increase risk for adolescent suicide (Brent, 1991) and an increased risk of homicide
by a family member or intimate acquaintance (Kellerman, 1993).

Socioeconomic Status

The impact of poverty on violent adolescent behavior is not well understood and has
proven difficult to measure or study. What is known is that neighborhoods with concentrated
poverty also have high crime rates and youth from these communities report increased rates
of high-risk behavior. Minorities are disproportionately represented in these neighborhoods,
therefore high rates of crime, violence and risky behavior are reported by minority youth,
especially African-American and Hispanic youth. Some groups of youth report lower rates
of high-risk behavior such as weapon-carrying. For example, Asian youth report
considerably lower rates of weapon-carrying than African-American youth, who report the
highest rate, yet little is known about the risk factors that may differentially affect these
groups. One explanation may be the difference in socioeconomic status that exists between
racial and ethnic groups of youth. Socioeconomic status as a risk factor for violence has not
been addressed by many studies of adolescent violence and other high-risk behavior
(Webster, 1993) (Sheley, 1995) (DuRant, 1997) (Brener, 1998) (Lowry, 1998) (Kulig, 1998).
Several studies relied on data from the Youth Risk Behavior Survey (YRBS); a questionnaire

designed to assess the high-risk behavior of adolescents. The YRBS does not assess
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socloeconomic status or exposure to environmental violence. Studies, which rely solely on
YRBS data, simply do not have measures of socioeconomic status or environmental violence
available.

Among studies on adolescent violence and high-risk behavior, a measure of
socioeconomic status or environmental conditions was assessed by few: Centerwall (1984),
Cotton (1994), Shapiro (1998), Simon (1998) each with varying measurement issues. All are
crossectional in design with the exception of Simon which was prospective study.

A crossectional study of homicide by Black and White adults found the relative risk of
intra-racial domestic homicide for blacks was 5.8. After matching the two populations for
rates of household crowding, the relative risk for Blacks was no longer increased. A unique
strength of this study was the use of household crowding as a measure of “purchasing power,
i.e., the ability to purchase uncrowded housing” rather than the use of income as a measure of
socioeconomic status (Centerwall, p.815). The difference between income and actual
“purchasing power” among racial groups substantiated the use of household crowding as a
measure of socioeconomic status.

A study by Cotten (1994) on aggression among A frican-American youth, measured
differences in socioeconomic status by designating each student as exposed to poverty if they
participated in the free school lunch program. With this methodology and population, poverty
was not found to be significantly associated with fighting. While free lunch eligibility is a
legitimate proxy for socioeconomic status, all students eligible may not have participated due
to the social stigma associaied with the program. In addition, the student body was already at
high risk, 97% of students were African-American and all were from two predominantly low-

income middle schools of which only 60% participated in the study. A study of attitudes
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toward violence among youth found that lower socioeconomic status was associated with
more violence-prone attitudes. This association was found using type of school system
(urban, suburban and prepatory schools) as a measure of socioeconomic status and scores on
an Attitude Toward Guns and Violence Questionnaire (Shapiro, 1998).

A recent prospective study by Simon (1998) found that African-American youth were
more likely to carry handguns, however, this relationship was no longer significant after
controlling for gender, family income and perceptions of neighborhood crime. The
prospective design was a considerable strength of this study however, the high (45%)
attrition rate limits generalizability to those students who stayed in school. African-
American and Latino students and youth from lower income neighborhoods were less likely
to remain in the sample, these high-risk students may have also been more likely to report
handgun carrying.

Overall, the findings by Centerwall (1984) and Simon (1998) support the notion that the
correlation between race and violent behavior is eliminated when socioeconomic status and
environmental factors are controlled for, as does the study by Shapiro (1998). The study by
Cotton (1994), may have come to a different conclusion had the authors included a control
school to match on socioeconomic status.

Asian Youth

Asians are the second largest minority group in Oregon, numbering more than 94,000 or
3% of the general population in 1996. Nationally, Asian and Pacific Islanders as a population
has grown at a rate faster than any other major racial or ethnic group (CDC, 1997). In
Oregon, the population of Asian and Pacific Islanders has increased by more than one third

(34.8%) from 1990 to 1996, while the Non-Hispanic White population increased by only

17



11%. During the same time period the Hispanic population increased by more than 50% to an
estimated 171,000 (5.4%) people, constituting the state’s largest minority population (OHD
vital statistics, 1997). The composition of Oregon public schools is similar, Hispanic youth
are the largest minority group (8.1%), followed by Asian/Pacific Islander (3.5%), Black
(2.61%) and American Indian youth (2.1%) (OHD vital statistics, 1997).

There is a generalized lack of health research describing Asian Americans and other
minority adolescent groups, especially with regard to adolescent high-risk behavior. Because
Asian Americans compose such a small percent of the general population, recruiting
sufficient numbers of Asian Americans and other minority groups often proves to be difficult
and costly (Bagley, 1995). If a sample of sufficient size is acquired, the problem is one of
interpretation. There are more than 20 distinct racial groups classified as Asian or Pacific
Islander, which makes distinguishing cultural influences impossible. Independent research
efforts are often plagued by the same problems and are not able to complete race specific
analyses.

National surveillance commonly reports health outcomes for only the two major racial
groups in the US, African Americans and Non-Hispanic Whites. For example homicide rates
for Non-Hispanic Whites and African Americans are reported in national statistics while
rates for ethnic minorities are typically combined and listed as “other” or not reported
(Rosenberg, 1991).

Only general national mortality data for the Asian American population was available.
The death rate for Asian and Pacific Islanders for youth ages 15-19 years was 53.0 per
100,000 (both sexes) which was half the rate of 104.6 for American Indian youth. The death

rate for African American youth was 145.0, double the rate for Non-Hispanic White youth,
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76.8 (Elliot, 1994). Stratified analysis for specific cause of death (e.g. intentional injury) was
available for African American and Non-Hispanic White populations only.

Although there is limited nationally representative data on Asian adolescents with regard
to violence and weapon-carrying behaviors, some information is available about related risk
factors. A study of suicide comparing Asian and Caucasian groups found several differences
between racial groups. Caucasian youth ages 15-24 committed suicide at nearly three times
the rate of Asian American of the same age (Shiang, 1997). The method of suicide differed
between racial groups; the majority of Whites chose a firearm while most Asians chose
hanging to complete suicide. In addition, Asians, as compared to Whites, used fewer drugs
and alcohol at the time of suicide death (Shiang, 1997). In both racial groups, males
committed suicide at a considerably higher rate than their female counterparts (Shiang,
1997).

A study of handgun carrying found few differences between Asian and Caucasian groups.
A recent study of 12th graders in southern California found a similar proportion of Asian
(11.7%) and Non-Hispanic White (11.5%) adolescents carried a handgun (Simon, 98).
However, the odds ratio for Asian adolescents was 0.81 after adjustment for gender, income
tertile, and perceptions of neighborhood crime. The odds ratio for African Americans was the
highest (OR 1.17) with Other (OR 0.95) and Latino (OR 0.92) groups at similar risk (Simon,
1998).

A study comparing social, academic, emotional functioning and social support of Asian
American students to Caucasian students found that Asian adolescents exhibited less
delinquent behavior and performed better academically. However Asian students were

significantly more isolated, more depressed and anxious, less apt to be involved in after
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school activities, or seek help for their problems and internalized their social problems. They
also reported fewer role models and less social support. (Lorenzo, 1995).

Research on Asian American adolescents is sparse and most reports are of high academic
achievement among this group, although, some research has alluded to unique stresses of this
group. One study noted that Asian-American adolescents struggle with many issues including
conflicts with traditional cultural values (Lorenzo 1995). Asian youth may find themselves
pressured to conform to opposing values; the Western notion of individualism and the
traditional Asian value of collectivism (Lorenzo, 1995).

YRBS Background

Survey Instrument. The Youth Risk Behavior Survey (YRBS) questionnaire was

developed by the Centers for Disease Control and Prevention. The YRBS is a multiple

choice, pen and paper, self-administered questionnaire designed to measure health risk

behaviors of high school students nationwide. Designed for administration to students in high

school, the YRBS was written at the 7% grade reading level. Race/ethnicity was reported as

White, Black, Hispanic, Asian or Pacific Islander or American Indian. !
Questions on the YRBS relate to the health risks resulting in death and disability among |

Oregon high school students. The survey contains questions relating to: behaviors that result

in intentional and unintentional injuries, tobacco use, alcohol and drug use, sexual behaviors

that result in HIV infection and other sexually transmitted diseases, dietary behaviors and

physical activity. The answer choices provided for the majority of questions were composed

of a numerical gradient (5 to 6 points) for the frequency of the behavior ranging from “0

times” to ““40 or more times”. Other answer choice scales represented a gradient of behavior

7 6

ranging from “never” to “always” with intermediate choices of “rarely”, “sometimes” and
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“most of the time”. To simplify the survey process there are no skip patterns among the
survey questions therefore, each student had the opportunity to respond to all 110 items. At
the conclusion of the survey a space for comments was provided.

Use of the YRBS to measure high-risk behavior among adolescents was established in
1991, since then there have been no major revisions or updates on this original survey. Some
items researchers would like to see added to the survey are questions regarding gang
involvement, source and type of weapon, socioeconomic status, and measures of a dangerous
environment. On an individual basis, other states have added questions to the original survey.
However, despite poor kappas found for several standard items on the survey, notably for
injection drug use and having been told you have a STD, poor questions have neither been
removed nor re-written. The reliability of the survey has also not been established among
minority groups of students, yet it has become a National and State standard. Overall, the
YRBS is a useful assessment tool in need of a few updates and some additional reliability
testing to assure the questions are culturally appropriate.

Study population & sampling. Adolescents enrolled in public high schools in the state of
Oregon compose the target population. Participation in the survey is voluntary at every level.
All district superintendents were initially contacted, invited to participate and permission was
requested to contact their school principals. If district approval was obtained the principal of
each school was then contacted to for approval. Schools who chose to participate then sent
out informational fliers to parents of students regarding the survey. If parents did not wish
their child to participate they were instructed to contact the school, this constituted passive
permission). Ultimately, students could choose not to participate in the survey or to skip any

question they did not want to answer.
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Selection of schools. The 1997 sampling goal was to obtain a random sample of 50
schools to participate in the survey. This goal was not obtained as only half of the randomly
chosen schools agreed to participate. Due to the low participation rate, 78 additional
volunteer schools were added to the 1997 sample. The final 1997 sample consisted of 100
volunteer Oregon public high schools, the survey was administered between February and
June (see Figure 1.). The Health Division recommended that participating schools randomize
the classrooms in which the survey was administered however, the schools ultimately chose
their own sample or chose to sample their entire population. Overall, 80% of the students in

the volunteer sample responded to the survey.
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Figure 1.
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Validity. To increase the likelihood of accurate reporting by students the survey is
anonymous, administered in school, voluntary and reviewed for consistency. Several
measures of consistency were used to insure to validity of the responses. Surveys were not
considered usable for several reasons; answer to a drug-use verification question, additional
inconsistencies, out of range answers, multiple answers to one question, missing gender or
grade information. In 1997, a total of 7% of the surveys were eliminated due to these
problems. Many of the questions on the survey are potentially sensitive, however, most items
were found to be reliable. Two questions in particular (injection drug use and having been
told you have a STD) received very low kappa scores, which may be due to the especially
sensitive nature of these questions.

Reliability. Reliability of each of the items on the YRBS tool was evaluated via test retest
methods and kappa statistics computed for each item, by Brener (1995). Using the scale
developed by Landis and Koch, the majority of items (72%) had “substantial” or higher
kappas (between 61 and 80 percent agreement). More than 90 percent of the items fell in the
category deemed “moderate” or higher (Brener, 1995). The kappas for weapon-carrying
(76.3%), firearm carrying (65.1%), and physical fighting (68.2%) demonstrated adequate
reliability. Only two items had poor reliability, injection drug use (14.5%) and ever having
been told one had a sexually transmitted disease (20.3%). The prevalence of risk behavior
from the initial survey and the subsequent survey were not significantly different. The
authors concluded that while the YBRS has some limitations the widely used adolescent

survey has adequate reliability (Brener, 1995).



Methods

For the purposes of this analysis and discussion, risk factors will be grouped as follows:

1. Demographics- sex, race, age, and socioeconomic status

2. Substance abuse- alcohol, smoking, marijuana, cocaine, ‘offered/sold illegal drugs’

3. Victimization-‘any abuse’, ‘missed school due to fear’, ‘victimization at school’

4. Other high-risk behaviors-‘ever had sex’, suicidal ideation, physical fighting

Table 1. Risk Factors for Weapon Carrying.

Demographics
Age (less than 14, 15, 16, 17 and older)

Sex

Racial/ethnic groups
Caucasian
African American
Hispanic
Asian
American Indian

Socioeconomic Status (high or low)

Substance Abuse
Alcohol use
Cocaine use
Smoking cigarettes
Been offered or sold illegal drugs at school
Marijuana use

Victimization
Missed school due to fear

Any abuse (physical or sexual abuse)

Victimization at school (harassed,
threatened, property stolen/ vandalized)

Other High-risk behaviors
Physical fighting (oncc, two or more times)

Suicidal ideation .

Ever had sex

Referent Period
Within the past 30 days
Within the past 30 days
Within the past 30 days
Within the past 12 months
Within the past 30 days
Within the past 30 days

Ever in the past

Within the past 12 months

Within the past 12 months
Within the past 12 months

Ever in the past
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Data Preparation. The YRBS has been administered in Oregon public schools in odd
years beginning in 1991. This secondary analysis will use only 1997 data due to the absence
of the weapon-carrying items on the 1991 & 1993 YRBS surveys and the absence of the SES
variable on the 1995 file. The 1997 YRBS data was obtained from the Oregon Health
Division, Center for Health Statistics. The YRBS is a public use data set, the only identifiers
present are those of individual schools, which were removed by OHD staff prior to receipt of
the data file.

The total number of respondents (32,378) was considerable, however only 20% of the
sample reported the outcome of interest (weapon-carrying) (see Table 2.). The sample size
limited both modeling and testing options of this secondary analysis. Initially modeling was
conducted on only half of the existing data set, in an effort to reserve the other half for
validation of the model. However, due to low numbers in several minority groups, estimates
were unstable and many models were unreliable. As a result, all available data was utilized
for modeling purposes. While testing the predictive ability of the models created in this
analysis was desirable, it was felt that model creation would be the best use of the available
data. Testing the validity of the models could be perform.ed using the 1999 YRBS data,

which is currently being collected.
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Table 2. Frequency and proportion of Weapon Carrying by Race and Gender.

Weapon Carrying
Female Male Total
Racial/Ethnic Group No. (%) No. (%) No. (%)
Caucasian 1028 7.7% 3752 29.4% 4780 18.3%
African American 39 13.0% 79 27.7% 118 20.2%
Hispanic or Latino 90 102% 257 29.2% 347 19.7%
Asian or Pacific Islander 32 6.0% 117 23.7% 149 14.6%

American Indian or AK Native 60 15.3% 184 42 2% 244 29.4%
Other 99 14.2% 234 35.6% 333 24.6%

Total 1348 84% 4623 298% 5971 18.9%

A list of variables was determined from a review of existing literature and a review of
items on the YRBS questionnaire. First, the outcome variable was created, ‘any weapon-
carrying’ included firearm and/or other weapon-carrying, and the outcome was converted
from a categorical to a dichotomous variable. The answer choices originally ranged from ‘0
days’ to ‘6 or more days’, and was transformed into either 0 days’ or ‘1 or more days’.
Then the set of potential risk factors was screened by examining individual correlations with
weapon-carrying as measured by Gamma (a test for nominal variable correlation). For
comparisons involving race the measure used was uncertainty coefficient. The interpretation
of both the Gamma and the uncertainty coefficient are equivalent to Pearson’s correlation
coefficient for interval level data. Values range between -1 and +1, with values closer to 1
being highly correlated with the outcome. The screening continued with an examination of
the correlation matrix between all risk factors. There were several pairs of risk factors that
were highly correlated (>0.8), a choice was made to retain only one variable from each pair

(e.g. suicide attempt was dropped and suicidal ideation was retained). Several variables
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required recoding from 1=yes and 2= no to 1=no and 2=yes, this was done for consistency in
referent group among other variables.

The next step involved an examination of the crosstabulation for adequate numbers in
each cell. While cell size was often adequate among the Caucasian groups, minority groups
were considerably smaller and as a result all variables that were previously categorical were
recoded into dichotomous variables with the exception of fighting (3 categories), and age (4
categories). To further reduce the number of risk factors entered into each model several
highly correlated variables were combined, for example: the variable ‘any abuse’ was a
combination of two variables: sexual abuse and physical abuse. The variable ‘victimization at
school” was also a combination of other variables: having been harassed, threatened, or
property stolen or vandalized at school (see Table 1.).

Statistical Analyses.

Univariate logistic models were fit and magnitude of the odds ratios were compared (see
Table 3). The majority of risk factors were significant at the univariate level with the
exception of Hispanic and African American race and age groups ‘16 years’ and ‘17 and
older’. These variables were used for modeling though they were not statistically significant
in the univariate analysis as the aim of this analysis was to examine the differences between

races with regard to weapon-carrying.
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Table 3. Univariate Summary of risk factors related to weapon carrying.

Variable SE (B) OR (expB) 95% CI Significant
Age
14 and younger* .0000 1.00
15 .0498 1.09 0.99-1.21 .0741
16 .0503 1.05 0.96-1.17 2784
17 and older .0497 0.92 0.84-1.02 .1056
Race
Caucasian* .0000 1.00
African American 1043 1.13 0.92-1.38 2459
Hispanic 0620 1.09 0.96-1.23 1546
Asian .0901 0.76 0.64-91 .0023
American Indian 0779 1.86 1.59-2.17 .0000
SES
"Low 1-125* .0000 1.00
High 126+ .0286 0.82 0.77-0.86 <.0001
Sex
Female* .0000 1.00
Male 0332 4.63 4.34-4.94 <0001
Any abuse
No#* .0000 1.00
Yes .0325 2.00 1.88-2.13 <0001
Alcohol use
No* .0000 1.00
Yes .0305 2.44 2.30-2.60 <.0001
Cocaine use
No* .0000 1.00
Yes 0726 5.06 4.39-5.84 <0001
Smoking
No* .0000 1.00
Yes .0332 2.44 2.29-2.60 <.0001
Offered/Sold drugs
No* .0000 1.00
Yes .0294 2.52 2.38-2.67 <.0001
Ever had sex
No* .0000 1.00
Yes .0299 2.16 2.04-2.29 <.0001
Physical fighting
None¥* .0000 1.00
Once .0409 3.13 2.89-3.39 <.0001
2 or more .0355 6.76 6.30-7.25 <.0001
Marijuana Use
No* .0000 1.00
Yes 0311 2.49 2.34-2.65 <.0001
Suicidal ideation
No* .0000 1.00
Yes .0327 1.82 1.71-1.94 <.0001
Miss school - fear .
No* .0000 1.00
Yes .0648 3.56 3.13-4.04 <.0001
Victimization
No* .0000 1.00
Yes 0327 1.94 1.82-2.07 <.0001

* Indicates referent group.
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Variables were entered according to the theoretical causal model (see Figure 2.) and
multivariate modeling was undertaken in steps. An examination of the demographic
variables: age, race, SES, and gender led the modeling process. Interaction terms were also
explored within this group of variables; the only interaction of significance was the
interaction between race and gender (see Table 1.). This interaction was significant for all
racial groups with the exception of African Americans, which was also the smallest group.
As a result the decision was made to create predictive models not only for each racial group

but also for each gender within racial groups where the interaction was significant.

Figure 2. Theoretical causal model for weapon carrying among youth.

gf: ;./}-\lcohol use \
l Cocaine use

LRace Smoking

‘_/_,/-" Offered/sold illegal drugs at school
@ Marijuana

Missed school due to fear
Any abuse (physical & sexual)
Victimization at school
Physical fighting

Suicidal ideation

Weapon-Carrying \Ever had sex /

Injury &
Death

Methods for all modeling procedures

Race and gender specific models were then created by entering SES into the model
during the first step and theﬁ adding the remaining risk factors using a forward selection
process. At each step of the forward selection modeling process variables are entered only if

they meet the log-likelihood criteria (p<0.05). This selection process also gives the model
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results after each variable is entered, providing an opportunity to assess the effect of each
additional variable upon the previous model. The model was then constructed using a
backward elimination method, also forcing SES into the model. The backward elimination
process begins with all possible variables in the model and then tests for removal using log-
likelihood criteria (p<0.10). Hosmer and Lemeshow (1989) advise that variables with a p-
value <0.25 should be considered for entrance into the multivariate model and variables with
a p-value of <0.30 as a rule for removal. Using these larger levels for variable screening
would have allowed variables of questionable significance into the model. Therefore, this
analysis maintained a p-value of 0.05 for entrance into the multivariate model and a p-value
of 0.10 for removal using backward elimination. These more restrictive criteria were chosen
to assure that only highly significant variables entered into the models.

The resulting models from both forward and backward selection procedures were then
compared. Several models were identical and a few models varied according to selection
process. In the case of differing models, the model was chosen by comparing the log-
likelihood difference, to a chi square distribution with the appropriate degrees of freedom.
The model that statistically accounted for more variance was chosen. In the event that there
was no statistical difference between the models, the forward selection model was chosen.
The forward selection models, in general, contained fewer variables and therefore lent

themselves more easily to interpretation.
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Results Univariate
Table 3. provides a summary of the univariate results including confidence intervals and

significance levels. At the univariate level, male gender (OR 4.63), cocaine use (OR 5.06)
and fighting two or more times (OR 6.76) represented the largest magnitude of risk for
weapon-carrying. American Indian students (OR 1.86) were at highest risk, followed by
African American (OR 1.13), Hispanic students (OR 1.09) while Asian students were least
likely to report weapon-carrying (OR 0.76) as compared to the referent group: Caucasian
students.

Table 4. provides a summary of the multiple logistic modeling results. Models were

presented by race in the following order:

1. Caucasian

2. African American
3. Hispanic

4. Asian

e

American Indian

Within each race-specific model, differences with regard to gender were also presented.
Models were presented side by side for ease of comparison of risk factors. The variable
selection procedure of each final predictive model shown was denoted with a subscript ‘g
indicating backward elimination, or a subscript ‘f ¢ indicating forward selection. The absence
of a subscript notation indicates that the forward and backward selection models were
identical.

Results Multivariate

The following results were presented in the same order as shown in Table 4. and as

listed above.

32



Table 4. Odds Ratios and 95% Confidence Intervals from Logistic Regression Analyses Predicting Weapon Carrying by race and gender & risk factor,

Risk Factor (referent Caucasian Caucasian African Hispanic Hispanic Asian Asian Am Indian Am Indian
period) Female ¢ Male g American Female g Male Female Male ¢ Female Male ¢
Age 14 and younger 1.00
15 years old 0.50
(.11-2.16)
16 years old 1.42
(.33-6,06)
17 years and older 0.22*
(.04-1.11)
Socioeconomic Status
Low (1-125) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
High (126+) 0.90 0.82%# 0.57 0.59 1.75% 0.87 1.03 223 0.98
(.74-1.09) (.73-.93) (.24-1.35) (.24-1.42) (.98-3.12) (.21-3.33) (.49-2.16) (.80-6.24) (.48-2.01)
Sex
Female n/a n/a 1.00 n/a n/a n/a n/a n/a n/a
Male n/a n/a 3.44% n/a n/a n/a n/a n/a n/a
(1.59-7.48)
Alcohol Use (30 days)
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.35* 1.45%* 5.01% 2.82%% 1.93# 3.70%
(1.07-1.68) (1.27-1.65) (2.26-11.1) (1.06-7.50) (1.03-3.49) (.97-14.17)
Cocaine Use (30 days)
No 1.00 1.00 1.00 1.00
Yes 2.14* 2.05%* 4.84* 4.56
(1.39-3.28) (1.32-3.21) (1.20-19.5) (.91-22.9)
Smoking (30 days)
No 1.00
Yes 1.20%*
(1.10-1.50)
Offered/sold illegal drugs -
at school (12 mo)
No 1.00 1.00
Yes 1.20%* 2.18%
(1.06-1.36) (1.02-4.67)
Marijuana Use (30 days)
No 1.00 1.00
Yes 1.45* 4.07%*
(1.14-1.85) (1.87-8.90)




Table 4. Continued. Odds Ratios and 95% Confidence Intervals from Logistic Regression Analyses Predicting Weapon Carrying by risk factors, race and gender.

Risk Factor (referent Caucasian Caucasian African Hispanic Hispanic Asian Asian Am Indian Am Indian
period) Female Male American Female 5 Male ¢ Female Male ¢ Female Male g
Missed school due to fear
(30d)
No 1.00 1.00 1.00
Yes 1.47%* 5.61% 185¢ 11.90¢
(.98-2.22) (1.26-25.1) (3.89-87.9) (1.01-140.4)
Any abuse (ever)
No 1.00 1.00 1.00
Yes 1.75* 1.50** 0.464
(1.42-2.16) (1.31-1.71) (.18-1.17)
Victimization at school
(12mo) A
No 1.00 1.00 1.00 1.00 !
Yes 1.48* 1.32%* 2.81%* 1.90 "
(1.21-1.81) (1.17-1.49) (1.22-6.43) (.92-3.91) :
Ever had sex (ever)
No 1.00 1.00 1.00
Yes 1.14%* 2.34%% 1.79*
(.99-1.30) (1.0-5.51) (.99-3.21)
Suicidal ideation (12mo)
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.71*% 122%% 2.90%* 2.12% 27> 2.56%* ,
(1.39-2.10) (1.04-1.44) (1.23-6.43) (1.03-4.36) (1.21-8.86) (1.03-6.41)
Physical Fighting (1 year)
No 1.00 1.00 1.00 1.00 1.00 1.00 1.00 |
Once 2.12% 1.94 % 2.25 1.69 1.67 0.86 1.05
(1.60-2.82) (1.66-2.26) (.77-6.52) (.73-3.92) (.56-5.01) (.09-7.53) (.41-2.73) )
Two or more times  4.89* 2.85%% 6.33%* 5.38% 6.14* 9.39* 3.74%*
(3.87-6.19) (2.46-3.32) (2.23-17.9) (2.82-10.3) (2.73-13.8) (3.05-28.9) (1.64-8.57)

*mmmamomﬁmﬁ:onuﬂom_n<a_mo;ogm&naémoﬁoo:ozaoam_m.m”F&nmﬁomﬁ:mmo;\m& m&moao:anm:mv_.omnuﬁa ;
** Significant at the p=<.10 level for backward elimination models. B: Indicates the backward elimination model is presented 4
¢ Usafsc was removed from the Asian female and male models because it blocked any other risk factors.



1. Caucasian Predictive Models

The resulting forward selection model for Caucasian female students contained ‘any
abuse’, substance abuse (alcohol, cocaine and marijuana), fighting, suicidal ideation and
“victimization at school’. The only difference in the backward elimination model was the
replacement of marijuana use (OR 1.45) with smoking (OR 1.3 9) and ‘having been
offered/sold illegal drugs at school’ (OR 1.25). Since the two models were not
significantly different with regard to model fit (log-likelihood value), therefore the
forward selection model was presented. However, these results suggested that regardless
of the type of substance use among Caucasian female students, the risk with regard to
weapon-carrying was nearly identical.

The forward selection model for Caucasian male students contained ‘any abuse’,
substance abuse (alcohol, cocaine, smoking, and ‘having been offered/sold illegal drugs
at school’), SES, ‘ever had sex’, fighting, suicidal ideation, ‘missed school due to fear’
and ‘victimization at school’. The backward selection model included two additional
variables (‘ever had sex’ & ‘having missed school due to fear’) that did not enter into the
forward selection model. However, after assessing the fit of the model, the backward
elimination model was statistically better. All other risk factors included in the two
models were identical and of very similar magnitude in odds ratio. Models for both
Caucasian male and female students contained a greater number of variables as compared
to the minority models. This was due in part to the smaller size of minority groups, which

resulted in less variability.



African American Predictive Model

The race by gender interaction was not significant for African American students,
indicating that gender specific models were not necessary. This may have been due to the
small size of this minority group in the sample or to the similarities between female and
male African American students with regard to weapon-carrying. The resulting model for
this racial group contained, male gender (OR 3.44) and alcohol use (OR 5.01). The model
was essentially the same regardless of selection procedure, there were only minor

changes in the magnitude of 0odds ratios.

Hispanic Predictive Models

The resulting model for Hispanic female students included ‘any abuse’, alcohol use,
‘ever had sex’, fighting, suicidal ideation, and ‘victimization at school’. The forward
selection model did not include two variables; ‘ever had sex’ and “any abuse’, although
the magnitude of the remaining variables remained stable. After assessing for model fit
using the log-likelihood values, there was no difference between the two models. The
backward model was chosen because the variable: ‘ever had sex’, remained as a
significant risk factor that was not present in the forward selection model.

The model for Hispanic male students contained socioeconomic status (OR 1.75),
substance abuse (alcohol & cocaine), ‘ever had sex’, fighting, suicidal ideation, and
‘missed school due to fear’. The model did not change with variable selection method.
Interestingly, the odds ratio for SES for Hispanic males was 1.75 (p-value <0.05), which
indicated that high SES for Hispanic males represented an increased risk for weapon-

carrying. This was the only group for which this was true.
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4. Asian Predictive Models

The resulting model for Asian female students included alcohol use and ‘having
missed school due to fear’. The model was identical regardless of the selection procedure
used. The variable *having missed school due to fear’ (OR 18.5) overshadowed any other
risk factors and was removed from the variable list. This model was based on only 32
Asian female students who reported weapon carrying and may be somewhat inflated due
to limited numbers, however the male model found similar results and was based on 117
students. A closer examination of the number this estimate was based on revealed that
only eleven students had reported ‘having missed school due to fear’, five of which also
reported weapon-carrying. After the variable was removed and the regression ran again
alcohol entered as the only other significant risk factor (OR 3.70). The number
underlying this estimate was also examined; sixteen female students reported both
weapon-carrying and alcohol use and eleven students reporting weapon-carrying without
alcohol use. The resulting model was identical for both forward and backward selection
procedures.

A finding unique to Asian youth was the magnitude of the risk that ‘having missed
school due to fear’ represented in both the female (OR 18.5) and male (OR 11.9)
predictive models. This finding may be partially explained by the small numbers which
underlie these estimated, however, this risk factor entered into only two other models at a
much lower magnitude: African American youth (OR 5.61) and Caucasian Males (OR
1.47). The effect of thié~risk factor was so large that no other factors were able to enter
the model, to explore other factors it was necessary to remove ‘having missed school due

to fear’ from both Asian models.
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The model for Asian male students contained cocaine, ‘having been offered/sold
illegal drugs at school’, fighting and ‘having missed school due to fear’. Again, it was
necessary to remove ‘having missed school due to fear’ (OR 1 1.9) from the variable list
in order to examine any other risk factors. An examination of the numbers underlying the
estimate revealed that only 5 male students had reported ‘having missed school due to
fear’. The forward and backward selection models for this group were somewhat
different. The backward elimination model included two variables (‘any abuse’ and ‘ever
had sex”) that were not in the forward selection model. However, the predictive ability of

the models was not significantly different and the forward selection model was chosen.

American Indian Predictive Models

The model for American Indian female students contained age, fighting, and suicidal
ideation as risk factors for weapon-carrying. Both the forward and backward regression
models were identical. The model for American Indian Male students included fighting,
marijuana use, and suicidal ideation as risk factors. The forward selection model
contained any ‘any abuse’ (OR 2.37) as a risk factor while the backward elimination
model contained suicidal ideation (OR 2.56). However, an examination of these variables
revealed that among American Indian Males, ‘any abuse’ was highly correlated with
suicidal ideation (Gamma 0.604). All other risk factors included in the two models were

identical and of very similar magnitude in odds ratio.

38



Discussion
The prevalence of weapon-carrying among high school students in Oregon in 1997

(18.9%), was nearly identical to the national 1997 YRBS (18.3%). In Oregon less than one in
ten (8.4%) female students reported carrying a weapon, while nearly one in three male
students reported this behavior (29.8%), these findings were also consistent with the National
1997 YRBS. A significant body of literature has reported an association between weapon-
carrying, substance abuse, and other high-risk behaviors (Dahlberg 1998, Simon 1998,
Webster 1993, Kulig 1998, Durant 1997, Sheley 1995, Mcnabb 1996). However, the nature
of the relationship between weapon-carrying and these multiple interrelated risk factors is
still not well understood. The current analysis highlighted some risk factors that increase the
risk among some racial groups and while this information will help direct prevention efforts
there must also be an examination of potential protective factors.

For example, weapon-carrying among Asian youth (15%) was somewhat less common
than among of Caucasian youth (18%) when controlling for socioeconomic status. Asian
students were less likely to report substance abuse and other high-risk behaviors, which was
consistent with Lorenzo (1995) who found Asian youth less likel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>