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Abstract
Objectives: Social scientists have devoted much theoretical and empirical attention to studying
the correlates of bullying perpetration and victimization. Much less attention has been devoted to
studying race differences in the correlates of bullying behaviors despite the importance of these
when designing effective and focused prevention and intervention programs. Methods: Utilizing
data from the 2009 to 2010 Health Behavior in School-Aged Children (HBSC) study in the
United States, this study applies Bronfenbrenner’s ecological model to bullying in order to
examine how various interrelated systems are associated with bullying perpetration,
victimization, and their concordance in a nationally representative sample of adolescents.
Results: Findings shown important similarities, as well as some differences, across race in how
key parental and peer relationships relate to aspects of involvement in bullying. Directions for

future research are noted.
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Bullying is a type of behavior that is repeatedly perpetrated by an individual or a group of
individuals against a target (Gladden et al. 2014). Recent national data indicate that in 2017,
about 20 percent of students (ages 12-18) reported being bullied during the school year, and of
those who reported being bullied, about 41 percent thought bullying would occur repeatedly
(Musu et al. 2019). The prevalence of bullying, coupled with high levels of maladjustment that it
is associated with, has led to widespread anti-bullying efforts (Birkland and Lawrence 2009; Hall
2017). Anti-bullying programs have been widely developed and their effectiveness has been
tested (Gaffney et al. 2019; Merrell et al. 2008; Scherr and Larson 2010; Ttofi and Farrington
2011). According to the Bureau of Justice Statistics, 75.5 percent of public schools provide some
form of training to teachers and aides in recognizing bullying (Zhang, Musu-Gillette, and
Oudekerk 2016). Despite these efforts, findings have been inconsistent (Ferguson et al. 2007;
Hall 2017). Several studies evaluating the Olweus Bullying Prevention Program (OBPP) in U.S.
schools have reported positive results (Black and Jackson 2007; Limber et al. 2004). However,
one study on the effectiveness of OBPP in ten public middle schools reported that victimization
decreased among Whites, but no similar effects were found for other racial groups (Bauer,
Lozano, and Rivara 2007). This may be, in part at least, because there is little understanding of
the different causes and processes underpinning the use and experience of bullying across
different racial groups. Significant differences exist between Black and White youth with respect
to a number of different risk factors. Black youth are more likely to reside in disadvantaged
neighborhoods, have compromised familial situations, be exposed to violence, and have limited
educational opportunities and attainment (Piquero 2015; Wilson 1987). As a result, bullying
programs that do not pay attention to these differences and incorporate them into programmatic

efforts will likely not have the same effect on Blacks as on Whites.



Implementing best practices for bullying requires a comprehensive understanding and
description of bullying and victimization risks across racially diverse youth. Scholars have
proposed an ecological approach to assessing factors related to the risk that certain youth have to
be involved in bullying (Shetgiri, Lin, and Flores 2013; You, Kim, and Kim 2014) as well as an
ecologically based prevention strategy (Espelage 2004). The central tenet of the ecological
perspective is that adolescent development is shaped by the ongoing qualities of various social
settings in which the youth is embedded (Bronfenbrenner 1979). While a large percentage of
school districts provide bully-recognition training to teachers, Bronfenbrenner’s (1979, 1994)
perspective underscores the importance of recognizing the quality of teachers and conditions of
schools that might differ across individuals, specifically those who are Black and are more likely
to come from a lower SES background. Moreover, Black and White youth differ in their
accumulated exposure to multiple environmental risk factors (Piquero 2015). This accumulated
exposure is crucial to understand the different needs that individuals might have.

In particular, adolescents differ in their susceptibility towards environmental influences,
both positive and negative (Belsky et al. 2002). These differences might be especially apparent
for individuals of different racial/ethnic backgrounds, who have been exposed to significant
differences in Bronfenbrenner’s nested structures. Moreover, the individuals and groups that
comprise an adolescent’s microsystem might interact differently across the races. For instance,
White adolescents might have parents that are more involved in their school. If this is the case,
then a more thorough understanding is necessary in order to ensure programming is sensitive to
the differences within the environment in which these schools are located and from which the
adolescents are living. While an increasing number of bullying programs exist, some programs

might be more effective than others because of these differences.



Accordingly, the aim of this study is to apply the ecological perspective to explore
whether factors related to bullying, victimization, and bullying/victimization are similar across
Whites and Blacks in the U.S.

Theoretical Framework

Bronfenbrenner (1977, 1979) proposed that individual development and behavior can be
influenced by “the ecological environment [which] is conceived as a set of nested structures,
each inside the next....” (Bronfenbrenner 1979). An individual is an inseparable part of multiple,
interrelated systems that shape adolescent developmental processes, including the microsystem
(relations of individuals with immediate settings), mesosystem (interrelations among the
microsystems), exosystem (settings which do not directly influence the individual), and
macrosystem (cultural or subcultural patterns) (Bronfenbrenner 1977, 1979). An important aspect
of the ecological perspective is that developmental influences (e.g., peer relations) are shaped by
the characteristics of the community in which the youth resides (Szapocznik and Coatsworth
1999). These influences contribute toward the racial identity development of adolescents and
have consequences for their psychosocial wellbeing (Hughes et al. 2006).

For years, research has been conducted on the risk and protective factors of bullying and
victimization at the systems noted above. Microsystem-level factors include occurrences and
relationships in the immediate environment, such as dynamics in the home, peer groups, and
school. In the home setting, research reveals that parental monitoring, parent-adolescent
communications, and parental supports reduced bullying and victimization risks (Conners-
Burrow et al. 2009; Elsaesser et al. 2017). Theories, from attachment theory to social learning
theory, have been applied to account for how relations with parents might influence adolescents’

bullying involvement (Hong et al. 2018). Attachment theorists might argue that youth with



insecure attachment with their parents through lack of parental monitoring, communication, and
support, might be at an elevated risk of victimization because they may find it difficult
connecting with their peers (Allen et al. 2007).

With respect to peer-level factors, bullying and victimization are linked to deviant peer
affiliation (Espelage, Holt, and Henkel 2003) but negatively linked with supportive friendships
and time spent with peers (Bollmer et al. 2005; Kendrick, Jutengren, and Stattin 2012). Deviant
peer affiliation can increase adolescents’ problem behaviors, which are often learned and
reinforced in peer groups (Elliott and Menard 1996). Youth who regularly associate with deviant
peers also have increased risk of victimization, as they are perceived by their peers as potential
targets due to low guardianships (Lauritsen, Sampson, and Laub 1991). Research also offers
support for the potential protective functioning of supportive friendships and time spent with
peers, such as providing a buffer against victimization (Bollmer et al. 2005).

School-level factors have been researched extensively and protective factors in school
that are found to diminish bullying risks include teacher support, teachers’ involvement, and
school bonding (Flaspohler et al. 2009; Wei et al. 2010). School environment is recognized as a
salient influence in adolescents’ adjustment (Aspy et al. 2012), and research shows that the more
exposure adolescents have to environmental assets, the less likely they are involved in violent
behaviors (Aspy et al. 2012). Moreover, a positive school environment can function to enhance
the adoption of and commitment to prevention program as well as to increase help-seeking
behavior, which can reduce bullying risk (Bradshaw et al. 2009; Eliot et al. 2010).

In terms of mesosystem-level, although the home is the main context in which child
development occurs—especially in the first five to six years of life before formal schooling

commences, it is but one of numerous settings in which developmental process(es) can and do



take place (Bronfenbrenner 1979). This system level is conceptualized as the interrelations
among two or more microsystems (e.g., parents and peer groups), each of which includes the
individual (Bronfenbrenner 1994). Examples of mesosystems are interrelations between the
adolescent’s peer group or school and the home environment. For instance, parental
involvement and interactions with others (e.g., peers) can influence adolescents’ behavior and
interactions with peers in school (Lee and Song 2012). Involvement in violence can be
reinforced through deviant peer association (Akers 1998), which may occur as a result of weak
bonds, as indicated by, for example, a lack of communication and interactions in the home.

Research on exosystem- and macrosystem-level factors related to bullying and
victimization is limited. This is unfortunate as psychological development of adolescents is
affected not only by direct settings (e.g., home), but also by broader level occurrences which
may affect the adolescent’s interactions in these settings, such as economic conditions
(Bronfenbrenner 1979). Exosystem is defined as linkages and processes between two or more
settings. However, only one directly affects the individual (Bronfenbrenner 1979). Macrosystem
is defined as the a cultural “blueprint” that may influence the social structures and activities
occurring in the immediate system levels (Bronfenbrenner 1994). Examples of the macrosystem
are “‘material resources, opportunity structures, alternatives throughout the life course, lifestyles
and customs, and shared knowledge and cultural beliefs” (Eamon 2000, p. 261). Some studies
have explored macrosystem-level factors, including socioeconomic status (SES), income
inequality, and poverty, and how they might elevate bullying risk in adolescents. Findings
suggest that poverty and residence in communities with high-income inequality are associated
with victimization (Carlson 2006; Chaux, Molano, and Podlesky 2009; Elgar et al. 2009).

According to Carlson (2006), higher levels of poverty were associated with victimization. In a



wider sense, adolescents in countries with high income inequality report more bullying than
those in countries with low income inequality (Elgar et al. 2009). Poverty is related to power
differentials between those with access to resources and those without access, which might lead
to bullying perpetrated by those with more power over those with less power (Chaux et al. 2009).
Race and Bullying

It has been reported that bullying involvement varies across race (Scherr and Larson
2010), though there is a more complex picture concerning involvement. Studies have
documented that Black adolescents are involved in more perpetration, relative to adolescents of
other racial groups (Carlyle and Steinman 2007; Wang, lannotti, and Nansel 2009), while other
studies report no racial differences (e.g., Seals and Young 2003). In addition, Blacks experience
higher rates of victimization than adolescents of other races (Koo, Peguero, and Shekarkhar
2012; Rhee, Lee, and Jung 2017). Also, according to the Department of Justice, more Black
students (20%) reported being frequently teased, made fun of or called names, or socially
excluded than White students (15%; Zhang et al. 2016). In contrast , according to Juvonen,
Graham, and Schuster (2003), Whites were significantly more likely to be classified as victims
than their Black, Hispanic, and Asian peers. Sawyer, Bradshaw, and O’Brennan (2008) also
found that Black youth tended to be less likely than their White peers to indicate being a bullying
victim.

Spriggs et al. (2007) found that parental communication, social isolation, and relations
with classmates were negatively associated with bullying across racial/ethnic groups, but that
living with two biological parents was a protective factor for Whites only. The study also found
that two school-level factors, satisfaction and performance, were negatively related to bullying

for Whites yet were irrelevant for Blacks. In a more recent study, fathers’ parental monitoring



was found to be negatively related to bullying for Whites, while not significant for Blacks
(Hong, Ryou, and Piquero 2017). These results offer some (albeit limited) support for the
contention that there may be distinctive ways in which ecological factors operate in the lives of
adolescents of different racial or ethnic groups.
The Present Study

The present study builds on Hong et al.’s (2017) study, which explored family-level
factors related to bullying and victimization experiences of Blacks and Whites. More
specifically, we investigate whether there are racial differences in ecological level factors
associated with subtypes of bullying (perpetration, victimization, bully/victim) at the
microsystem, mesosystem, and macrosystem. This study contributes to the literature in several
respects. First, studies have found inconsistent results with respect to differences in bullying
perpetration and victimization, suggesting the need for more research on this topic. Moreover,
research needs to look not only at the differences in rates, but also in understanding the
underlying factors. By examining factors at the microsystem, mesosystem, and macrosystem this
study provides a more thorough and detailed background on the differences in variables
associated with bullying involvement across race. Given the differences in exposure to risk
factors that Black and White adolescents experience, there is reason to believe that these factors
may operate differently across race. Understanding these differences is critical for anti-bullying
program implementation because awareness of potential differences between races in
Bronfenbrenner’s ecological model can help to ensure that youth (victims, perpetrators, and
bully/victims) are provided with the appropriate intervention for their specific needs.

The research questions are as follows: (1) Are the microsystem, mesosystem, and

macrosystem factors differentially associated with bullying for White and Black youth when
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controlling for sex and age? (2) Are the microsystem, mesosystem, and macrosystem factors
differentially associated with victimization for both groups when controlling for sex and age?
and (3) Are the microsystem, mesosystem, and macrosystem factors differentially associated
with bullying/victimization for both groups when controlling for sex and age?
Methods
Sample and Data

Data were derived from the 2009 to 2010 Health Behavior in School-Aged Children
(HBSC) study in the U.S. The HBSC is a standardized, international World Health Organization
study consisting of repeated cross-sectional surveys in the 43 participating countries. Data were
collected through school-based surveys utilizing random sampling to select a proportion of
adolescents aged 11, 13, and 15 years (Currie et al. 2012). The primary sampling units (districts
comprising one or more public schools) were stratified within each Census Division. The
districts were classified as urban or rural, based on a comprehensive list of schools from the
Quality Education Data. The primary sampling units had at least ten schools and those with large
enrollments were considered as separate primary sampling units. A total of 1,302 primary school
units were created, and a sample of 94 primary school units were selected. Also, a list of private
and Catholic schools were obtained from the Quality Education Data and were assigned based on
their locations to the 1,302 primary sampling units. All private and Catholic schools were
eligible for inclusion into the sample of the 94 sampled primary school units. In the second stage,
schools were selected from the sampled primary school units, and 314 schools participated in the
study. In the final stage, classes were selected from the schools designated for sampling students
from a specific grades. Respondents consisted of public, Catholic, and private school students in

grades 5-10 in 50 states and the District of Columbia. In the original sampling, 475 schools were
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considered to be eligible. Of these schools, 161 schools did not participate, and of the 314
schools, 31 did not complete the questionnaire.

The school-based survey includes a self-reported questionnaire completed by students in
the classroom and covers a range of health indicators and health-related behaviors, along with
life circumstances (Roberts et al. 2010). Survey questions include information on socio-
demographic factors, social background, social context, health outcomes, health behaviors, and
risk behaviors (Roberts et al. 2010). The survey took approximately 45 minutes to complete and
was administered in a classroom by a teachers who read scripts that explained the procedure.
Data for the study are from the cross-sectional 2009-2010 data set. Table 1 presents the
descriptive statistics for the total sample, White sample, and Black sample.

<<Insert Table 1 >>

Table 2 shows a cross-tabulation of the four bullying subgroups (uninvolved, victims-
only, bullies-only, bully/victims) across the two racial groups, the results of which indicate a
significant association between the two variables (¥°=29.56, p<.001, ¢.=.082). As is clear from
the standardized residuals reported in Table 2, the significant effect was driven by certain roles
that Blacks and Whites take on. Blacks were overrepresented in the uninvolved role and
underrepresented in the victim and the bully/victim roles. In contrast, Whites were
overrepresented in the victim role.

<< Insert Table 2 >>
Measures

Perpetration was measured with the question, “How often have you bullied another

student(s) at school in the past couple of months in the way listed below” with eleven

subcategories including:
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(a) “I called another student(s) mean names, and made fun of, or teased him or her in a
hurtful way”, (b) “I kept another student(s) out of things on purpose, excluded him or her
from my group of friends, or completely ignored him or her”, (c) “I hit, kicked, pushed,
shoved around, or locked another student(s) indoors”, (d) “I spread false rumors about
another student(s) and tried to make others dislike him or her”, (e) “I bullied another
student(s) with mean names and comments about his or her race or color”, (f) “I bullied
another student(s) with mean names and comments about his or her religion”, (g) “I made
sexual jokes, comments, or gestures to another student(s)”, (h) “I bullied another
student(s) using a computer or e-mail messages or pictures”, (i) “I bullied another
student(s) using a cell phone”, (j) “I bullied others outside of school using a computer or
email messages or pictures”, and (k) “I bullied others outside of school using a cell
phone”.
Response options are 0 = I have not bullied another student in this way in the past couple of
months, 1 = It has only happened once or twice, 2 =2 or 3 times a month, 3 = About once a
week, and 4 = Several times a week. The final perpetration measure is the sum of the eleven
items (a=.92).

Victimization was measured with the following question, “How often got bullied” with
eleven subcategories that are identical to the perpetration items noted above but were re-worded
to reflect victimization (e.g., “I was called names, was made fun of, or teased in a hurtful way”;
0=.88). Response options are also identical to perpetration but reworded to reflect victimization.

Bully/victim was measured using two items, “How often got bullied” and “How often
have you bullied another student(s) at school in the past couple of months™. Response options are

0 =T haven’t been bullied/haven’t bullied another student at school the past couple of months, 1
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= only once or twice, 2 = 2 or 3 times a month, 3 = about once a week, and 4 = several times a
week. All responses were dichotomized as 0 = [ haven’t been bullied/haven’t bullied and 1 =1
have been bullied/bullied more than once and then combined. These dichotomized responses
were classified into four clusters: 1 = uninvolved, 2 = victim-only, 3 = bully-only, and 4 =
bully/victim.

Microsystem variables included family factors. Parental monitoring was measured with
the questions, “How much does your mother (or female guardian) really know about...?”” and
“How much does your father (or male guardian) really know about...?”” with the following
subcategories, “Who your friends are”, “Where you are after school”, and “Where you go at
night”. Response options initially were: 1 = s/he knows a lot, 2 = s/he knows a little, 3 = s/he
doesn’t know anything, and 4 = don’t have/see mother/father/guardian and were reverse coded.
They were summed for each item. Parental monitoring was divided into “by mother” (a=.75) and
“by father” (a=.91), and the variables were summed, respectively to either mother or father
subscales. Parent-child communication was measured with the same question asked twice (once
for “mother” and once for “father”): “How easy is it for you to talk to the following persons
about things that really bother you?” The response options initially were: 1 = very easy, 2 = easy,
3 = difficult, 4 = very difficult, and 5 = don’t have or see this person, and were reverse coded.
The two items were summed. Elder brother/sister communication was also measured with the
same question asked twice: “How is it for you to talk to the following persons about things that
really bother you?” This question was asked for “Elder brother(s)” and “Elder sister(s)”.
Response options initially were 1 = very easy, 2 = easy, 3 = difficult, 4 = very difficult, and 5 =
don’t have or see this person. They were reverse coded and were summed for the two items.

Parental support was measured with the statement, “My parents/guardian” with the following
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subcategories, “Helps me as much as I need”, “Understands my problems and worries”, and
“Makes me feel better when I am upset” (a=.80). Response options initially were 1 = almost
always to 4 = don’t have or don’t see parents/guardians; they were reverse coded. Parental
treatment consists of one question, “Have your parent(s) treated you fairly?” with response
options, 1 = never to 5 = always.

Also included are peer-level factors. Number of friends was measured with the question,
“At present, how many close male and female friends do you have?” with the response option for
males and females, 1 = none to 4 = three or more. Time spent with friends/peers was measured
with three questions, “How many days per week do you usually spend time with friends right
after school?”, “How many evenings per week do you usually spend out with your friends”, and
“How often do you talk to your friend(s) on the phone or send them text messages or have
contacts through the internet?” (a=.64). Response options for the first question range from 0 days
to 6 days, from 0 evenings to 7 evenings for the second question, and 1 = rarely or never to 5 =
every day for the last question. Since the three questions have different response options, linear
transformation was applied for the response options of the first and last questions, in order to
convert them to a common metric. The range of the response for the three items therefore was
adjusted from 0 to 7. Delinquent friend influences were measured with the question, “How many
of your friends would you estimate...” with the following subcategories: (a) smoke cigarettes, (b)
drink alcohol, (¢) get drunk at least once a week, (d) smoke/use marijuana, and (e) carry a
weapon (o=.88). Response options range from 1 =none to 5 = all. Positive peer relations in
school was measured with the following three statements (a=.74): “The student in my class(es)

enjoy being together”, “Most of the students in my class(es) are kind and helpful”, and “Other
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students accept me as [ am”. Response options were 1 = strongly agree to 5 = strongly disagree
but were reverse coded so that higher scores reflect more positive peer relations.

Mesosystem variables included delinquent friend influences x parent-child
communication and delinquent friend influence x elder brother/sister communication, which
were generated using mean-centered versions of the relevant variables (Aiken, West, and Reno
1991).

The macrosystem variable, family SES, was measured with the question, “How well off
do you think your family is?” Response options were 1 = very well off to 5 = not at all well off
but were reverse coded so that a higher score reflects higher family SES.

Covariates as originally measured in the study include age (“How old are you?”’; 1 =10
or younger,2=11,3=12,4=13,5=14,6=15,7=17, and 8 = 17 or older) and sex (“Are you
a boy or a girl?”’; 0 = boy and 1 = girl).

Analyses

Analyses included bivariate correlations, hierarchical multivariate regressions, and
multinomial regressions separately for the White (N = 3,386) and Black (N = 1,080) samples.
Multivariate regressions for victimization and perpetration were estimated using Ordinary Least
Squares regression. To compare racial differences, coefficient comparisons were conducted
using Paternoster et al.’s (1998) formula. To ease the interpretation of the results regarding bully-
victims, results of multinomial logistic regression were converted into Relative Risk Ratios
(RRR). All interaction terms were based on Aiken et al.’s (1991) analysis and interpretation
methods of interaction effects in multiple regression. Simple slope analysis was used to interpret

the interaction effect. Multinomial regressions were used to examine racial differences in
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adolescents’ status as bully, victim, or bully/victim (compared to uninvolved status). Analyses
were conducted using SPSS 18.0 and STATA 12 software.!
Results

Tables 3 and 4 display the results of hierarchical multivariate regression for Whites and

Blacks for victimization and perpetration, respectively.
Hierarchical Multivariate Regression Results

In terms of victimization for Whites (see Table 3), we found that mother’s parental
monitoring (B=-.13, p<.05), parental support (B=-.16, p<.05), parental treatment (B=-.46,
p<.001), and positive peer relations in school (B=-.56, p<.001) were negatively related to
victimization. On the other hand, parent-child communication (B=.13, p<.05), elder brother/sister
communication (B=.09, p<.05), and delinquent friend influences (B=.13, p<.001) were positively
associated with victimization. The interaction terms were not significant, nor did they alter the
significance of the coefficient estimates reported above.

With respect to victimization for the Black adolescent sample (see Table 3, Model B1),
mother’s parental monitoring (B=-.41, p<.001), parental treatment (B=-.70, p<.001), number of
friends (B=-.36, p<.05), and positive peer relations in school (B=-.40, p<.001) were negatively
and significantly related to victimization in anticipated ways. Regarding the interaction terms,
although the main effects of delinquent friend influences and parent-child communication on
victimization were not significant, the interaction between delinquent friend influences X parent-

child communication (B=-.06, p<.01) was negatively associated with victimization.

1 None of the correlations exceeded » = 0.51, which limits potential problems associated with collinearity in the
model space.

2 For the coefficient comparison tests across race, the corresponding Z statistics (Z-test) were calculated revealing
mother’s parental monitoring (Z=1.99, p<.05) and delinquent friend influences x parent-child communication
(Z=3.37, p<.001) were significant. This indicates that the effects of mother’s parental monitoring and delinquent
friend influences x parent-child communication were significantly different between Whites and Blacks. Apart from
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Figure 1 displays the results of simple slope analysis for this particular interaction term
for Blacks. As can be seen, the effect of high delinquent friends on victimization is diminished
when parent-child communication is high. Conversely, when parent-child communication is low
and delinquent friend influences are at their highest point, victimization is at its highest point.

<< Insert Figure 1 and Table 3 >>

Regarding perpetration for Whites (see Table 4), mother’s parental monitoring (B=-.27,
p<.001) and positive peer relations in school (B=-.16, p<.001) were negatively and significantly
associated with perpetration. Time spent with friends/peers (B=.08, p<.001) and delinquent
friend influences (B=.26, p<.001) exerted positive effects on perpetration. The main effects of
parent-child communication and elder brother/sister communication were not significantly
associated with perpetration, but interaction terms were found to be positive and significantly
related to perpetration: delinquent friend influences x parent-child communication (B=.02,
p<.05) and delinquent friend influences x elder brother/sister communication (8=.03, p<.001).
As shown in Figure 2, when high delinquent peer influences are coupled with higher parent-child
communication (easier in communication), perpetration risk is higher than when the
corresponding variables are their low points. The same is observed for elder brother/sister
communication and delinquent friend influences.

<< Insert Table 4 and Figure 2>>

For perpetration for Blacks, we found that parent-child communication (5=.20, p<.05),
time spent with friends/peers (B=.10, p<.01), and delinquent friend influences (B=.18, p<.001)
were positively associated with perpetration (see Table 4). Parental treatment (B=-.48, p<.01),

number of friends (B=-.27, p<.05), and positive peer relations in school (B=-.26, p<.001) were

the significant variables, the results of the corresponding Z-test indicate few differences between the two samples
with respect to how the covariates relate to victimization.
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negatively related to perpetration. Regarding the interaction terms (Model B2), delinquent friend
influences X parent-child communication (B=-.06, p<.001) was negatively associated with
perpetration.® This is contrary to the results for Whites where delinquent friend influences x
parent-child communication was positively related to perpetration. Figure 3 presents the results
of simple slope analysis for the significant interaction term for Blacks. When adolescents have a
high level of parent-child communication, bullying occurs at a similar level whether the
delinquent friend influence is high or low. However, the likelihood of bullying is highest when
low parent/child communication is met with high delinquent friend influences.
<< Insert Figure 3>>

Multinomial Regressions for Bully-Victim Status for Whites

Table 5 displays the multinomial logistic regression results distinguishing across bully-
victim status for Whites (The reference group is the uninvolved group.) Comparing victim-only
and uninvolved groups, parental treatment (RRR=.79, p<.001) and positive peer relations in
school (RRR=.79, p<.001) were found to be significantly different between the two groups.
These findings indicate that a one-unit increase in (good) parental treatment or positive peer
relations 1s negatively related to victimization, meaning that such adolescents are less likely to be
in the victim-only group and more likely to be in the uninvolved group.

For the comparison between bullies-only and uninvolved groups, mother’s parental
monitoring (RRR=.91, p<.01), number of friends (RRR=1.12, p<.05), time spent with

friends/peers (RRR=1.06, p<.001), delinquent friend influences (RRR=1.14, p<.001), and positive

3 Regarding the coefficient comparison tests on perpetration for Whites and Blacks, parental treatment (z=2.12,
p<.05), number of friends (z=2.52, p<.05), delinquent friend influences x parent-child communication (z=4.00,
p<.001), and delinquent friend influences % elder brother/sister communication (z=2.17, p<.05) were found to be
significant, indicating that the coefficient estimates for these variables are significantly different from one another
across race.
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peer relations in school (RRR=.89, p<.001) were significant. Youth who reported higher
mother’s parental monitoring or positive peer relations in school are less likely to be in the
bullies-only group and more likely to be in the uninvolved group, whereas adolescents scoring
higher on number of friends, time spent with friends/peers, and delinquent friend influences are
more likely to be in the bullies-only group as opposed to the uninvolved group.

In the third comparison of bully/victim to the uninvolved group, parental support
(RRR=.91, p<.05), parental treatment (RRR=.89, p<.05), delinquent friend influences (RRR=1.12,
p<.001), and positive peer relations in school (RRR=.79, p<.001) were significant discriminators
between the bully/victim and uninvolved groups. A higher level of parental support, parental
treatment, or positive peer relations in school were each associated with a lower likelihood of
membership in the bully-victim group compared to the uninvolved group, whereas a higher level
of delinquent friend influences was associated with an increased risk of being in the bully-victim
group compared to the uninvolved group.

Across all three comparisons, older youth and girls were more likely to be in the
uninvolved group compared to the other three groups.

<< Insert Table 5>>
Multinomial Regressions for Bully-Victim Status for Blacks

Table 6 presents the results of multinomial logistic regression for Blacks. Comparing the
victim-only and uninvolved groups, we found that parental treatment (RRR=.82, p<.05), positive
peer relations in school (RRR=.89, p<.01), and delinquent friend influences x parent-child
communication (RRR=.97, p<.05) were significantly different between the two groups. Youth
who scored higher on parental treatment or positive peer relations in school were less likely to be

in the victim-only group and more likely to be in the uninvolved group. According to the simple
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slope analysis, which included the interaction between delinquent friend influences x parent-
child communication (see Figure 4), the finding suggests that high parent-child communication
(easier communication) is able to lessen the influence of high delinquent friend influences on the
likelihood of victimization (compared to uninvolved). Conversely, when parent-child
communication is low (difficult communication), the slope for the likelihood of being in the
victim-only group increases slightly with the more delinquent friend influences the respondent
reports.

In the second comparison between the bullies-only and uninvolved groups, time spent
with friends/peers (RRR=1.05, p<.01) and delinquent friend influences (RRR=1.07, p<.01) were
significant. This indicates that increases in both time spent with friends/peers and delinquent
friend influences heightens the likelihood of being in the bullies-only group compared to the
uninvolved group. Regarding the comparison between the bully-victim and uninvolved groups,
mother’s parental monitoring (RRR= .87, p<.05), delinquent friend influences (RRR=1.07,
p<.05), and positive peer relations in school (RRR=.83, p<.001) were all significant,
distinguishing the two groups. Youth scoring higher on mother’s parental monitoring or positive
peer relations in school are less likely to be bully-victim, whereas those scoring higher on
delinquent friend influences are more likely than the uninvolved group to be bully-victims.

<< Insert Table 6 & Figure 4>>
Discussion
The National Academy of Sciences, Engineering, and Medicine (2016) report on
bullying identified it as a ‘serious public health problem’, one that could have dramatic adverse
effects on the well-being and positive life-course development of children and adolescents. As a

result, it is imperative that social scientists undertake rigorous empirical research aimed at
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understanding the correlates of bullying, victimization, and the concordance of the two in an
effort not only to build the knowledge base but perhaps more importantly help inform the
development of prevention and intervention efforts aimed at thwarting all types of bullying
behavior. While research on bullying has had a long history, much less attention has been
focused on examining race differences with respect to how key theoretical correlates informed
by Bronfenbrenner’s ecological model influence various types of bullying.

Using a nationally representative sample of adolescents in the U.S., this study extended
the previous work of Hong et al. (2017) by examining how several theoretically informed
variables conceptualized at different levels in the ecological model were associated with both
victimization and perpetration across race. Our results pointed toward some important
differences between Blacks and Whites within the context of different contributions from family
and peer microsystems. Particularly novel were our results relating to interactions between
microsystems which revealed important ways in which family and peer experiences operate
together rather than in isolation and their signs indicated that they operated differently across
Blacks and Whites. Finally, we have reported effects which are unique to those youth who are
both victimized and are perpetrators of bullying behavior. Given the uniquely negative set of
outcomes associated with being both a bully and a victim, such effects are important to document
and to help aid prevention and intervention efforts more specifically.

Concerning victimization, our results indicate that both family and peer influences are
important, but that more indices of family interaction were associated with victimization among
Whites than Blacks. Specifically, among Whites, better parent-child communication and elder
sibling communication were both associated with more victimization, while better parental

support was associated with less victimization. Previous research has reported that family-level
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interactions serve a protective role with regards to victimization (Conners-Burrow et al. 2009;
Hong et al. 2017) but our results, though based on cross-sectional data, suggest this is only true
for specific forms of family interaction, and that this differs according to an adolescent’s race.
While the benefits of parent support are self-evident, it is less clear why White youth who feel
they can easily communicate with their parents and/or siblings should be victimized more than
their peers who report less easy communication. One possibility is that talking with parents is an
emotion-focussed coping strategy which does not help to stop bullying which is taking place,
while parental support (which includes the item, “Helps me as much as I need”) provides more
solution-focused discussions to take place (Tenenbaum et al. 2011).

Regardless of race, better parental treatment was associated with lower levels of
victimization, which may be explained by attachment theory, which emphasizes the importance
of emotional bond between the child and parent. Youth who do not develop a secure emotional
base at home may experience bullying as they may be unable to relate more positively with
others (Kennedy and Kennedy 2004). Parental monitoring is associated with lower levels of
victimization (Elsaesser et al. 2017; Hong et al. 2017) and may protect against negative sequelae
(Jantzer et al. 2015). Youth who are consistently monitored by parents may be less inclined to be
involved in bullying as they are more likely to be supervised (Spriggs et al. 2007). However,
higher maternal monitoring was also found to be associated with lower levels of victimization,
significantly more so for Blacks than Whites. This finding was somewhat contrary to Hong et al.
(2017), who reported that maternal monitoring was negatively correlated with victimization for
both Whites and Blacks. Maternal monitoring may be a salient influence for Blacks because
more than half of Black children live in single-mother households compared to only 21% of

White children (Vespa, Lewis, and Kreider 2013).
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Parent-child communication appears to be another potential protective factor that can
reduce victimization risk. Such communication can increase the child’s support-seeking behavior
when victimized, which can decrease their risk of victimization (Gentzler et al. 2005). However,
parent-child communication has a main effect on victimization for White adolescents but does
not have a similar effect for Black students. Despite this, for Black adolescents, high levels of
parent-child communication appeared to play a protective role in relation to the effects of
delinquent friend influences for victimization. This finding is consistent with other studies which
reported that among Black youth, a high level of parent-child communication is negatively
associated with risk behaviors (Sutton et al. 2014) and positively related to prosocial behavior
(Connell and Prinz 2012). Parenting which is not controlling or overly intrusive in terms of
adolescents’ private worlds has been reported to be an effective way for parents to help their
children develop less deviant and more positive peer group interactions (Kakihara et al. 2010)
possibly because such a strategy enhances rates of self-disclosure by adolescents (Soenens et al.
2006). Moreover, the lack of overly intrusive behavior might foster a level independence and
improved self-esteem in adolescents, which has been found to be negatively related with bullying
perpetration and victimization. That is, individuals with higher self-esteem are less likely to be
involved in bullying situations (O’Moore and Kurkham 2001). It may, therefore, be productive
for future research to consider whether the parent-child communication across Blacks and
Whites differs in terms of the degree to which it typically intrudes into what adolescents consider
to be their private lives and Black parents may have clearer boundaries in this respect than White
parents.

Turning to perpetration, peer influence was a more prominent covariate. Greater

delinquent friend activities and fewer positive peer relationships were associated with bullying,
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which supports previous work (Espelage et al. 2003; Haynie et al. 2001). Of note is that there
were microsystem interactions evident here too. For Blacks, parent-child communication made
very little difference in perpetration when these adolescents had many delinquent friends, yet
when these adolescents had lower numbers of delinquent friends, low parent-child
communication was associated with /ess bullying of others. The reasons underpinning these
effects are not easy to discern, and future research should seek to both replicate these results and
to explore them further. The use of qualitative research methods may help clarify the ways in
which parental communication, support, and treatment differ and how these are experienced.

A similar effect existed for Whites, with higher parent-child communication increasing
levels of bullying when the adolescent reported high numbers of delinquent peers. Possibly, for
some Whites, they might have parents with permissive, or encouraging attitudes toward bullying,
which can reinforce bullying behavior. High levels of older sibling communication also served to
reduce the effects of delinquent peers when there were only low levels of delinquent peers
present, but increased levels of bullying when there were high levels of delinquent peers. Eslea
and Smith (2000) reported that the presence of more siblings was associated with more use of
bullying, although they did not document whether siblings were younger or older. In general,
though, very little empirical evidence exists exploring the links between sibling interactions and
bullying, and these results should be interpreted with caution given how small they are.

The ecological variables investigated in this study were also associated with bully,
victim, and bully-victim status. In addition to results mirroring those already discussed in
relation to victimization and bullying, of interest were variables which were associated with the
combined bully-victim status group. Having delinquent peers was associated with greater

likelihood of being a bully-victim, while positive peer relations reduced it. This was true for all
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adolescents. Only among Whites did parental support and parental treatment reduce the
likelihood of bully-victim status. For Blacks, mother’s parental monitoring was the only family
variable that was negatively associated with bully-victim status. Given the particularly high
association between bully-victim status and maladjustment (Kowalski and Limber 2013; Mayes
et al. 2014) interventions need to target this group and our results speak to the combined
importance of a positive peer climate and parental support in such efforts.

Finally, it is of note that some of our results are similar to some of the previous studies
reporting that Black youth were more involved in perpetration (Carlyle and Steinman 2007,
Wang et al. 2009) and victimization (Rhee et al. 2017; Zhang et al. 2016) than their White peers.
However, our results differed from Spriggs et al.’s (2007) study, which also relied on the Health
Behavior in the School-aged Children data. These authors noted that Black adolescents reported
significantly lower prevalence of victimization than their White counterparts. These results seem
to indicate that there are important contextual factors at play. For example, the balance between
majority and minority groups in specific schools can influence the amount of discriminatory
aggression the respective groups report (Durkin et al. 2012). Such effects may help to explain
differences in the prevalence of bullying and victimization across samples. On this score, prior
research has demonstrated that racial differences exist in a number of different risk factors
(Piquero 2015). The current research demonstrates that Blacks are more likely to be victimized
than their White counterparts. The factors that lead to this are important to understand so as to
best ensure that anti-bullying interventions are addressing the issues specific to each individual,
group and/or culture. Reasons for bullying and type of bullying need additional consideration.
Prior research has shown that Blacks that engage in racial bullying are not affected by

interventions in school climate, but that this type of bullying did decrease in schools that had
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higher levels of diversity among teachers. Therefore, this demonstrates that programs that do not
target the underlying issue for perpetrators or victims will not be able to provide sufficient or
appropriate intervention and treatment. Given that bullying is deemed a ‘serious public health
problem,’ a more thorough understanding of the factors associating with the subgroups of
bullying involvement is needed. This study provides some confirmation in this regard.

Due to data constraints, certain factors relevant to the ecological perspective were unable
to be explored, including measures reflecting community-level influences. Community violence
is important in the development of socio-cognitive biases leading to bullying and victimization
(Farver et al. 2005) and scholars have recommended considering their effects when seeking to
understand bullying using the ecological model (Swearer and Doll 2001). A second limitation is
that the data relied on adolescents’ self-reports, and this may have resulted in issues associated
with shared-method variance. Future research could seek to reduce this potential influence by
obtaining parent-reports of family-level variables or perhaps peer-reports of bullying. Moreover,
we limited our analysis to Black and White youth as they comprise the largest groups in the data
we analyzed. Future work should replicate these findings across other racial/ethnic groups, such
as, for example, Hispanics, Asian Americans, and American Indians. Also, this study did not
consider any distinction between discriminatory and non-discriminatory type of bullying, yet this
can be the source of important differences across minority and majority racial groups (Durkin et
al. 2012). Finally, the data were cross-sectional, thereby precluding any strong inference of
causality between the variables investigated here.

Conclusions
One obvious implication of these results is the need for future research to investigate in

more detail the nature of parental monitoring in White and Black families in the U.S. The notion
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of intrusion into what adolescents consider to be their private lives may be relevant (Kakihara et
al. 2010) in part due to the ubiquity of smart-phone ownership and high levels of social media
use among adolescents (Houghton et al. 2018; Przybylski and Weinstein 2017). These new
technologies have opened up new ways in which adolescents can interact, while simultaneously
allowing parents unprecedented access to their children’s lives by presenting the opportunity for
them to monitor discussions and interactions on social media and to tracking their child’s
location in real time (Gabriels 2016). Exploration of these issues with respect to the influence of
parent and family-level variables on bullying and victimization is therefore recommended. Our
results also highlight novel interactions between different systems described within the
ecological model. Documenting these nuances and complexities is likely to be important for
future advances in violence reduction among adolescents.

Our results also point to some similarities and yet some important differences regarding
how aspects of the ecological perspective, both in isolation and interactively, relate to various
aspects of bullying and victimization among Whites and Blacks. Our findings provide an
important starting point for future theoretical development, empirical replication, and potentially

different emphases for school-based preventive and intervention tactics moving ahead.
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Table 1. Descriptive Statistics of the Study Variables

Total (N=4,466)

Whites (N=3,386)

Blacks (N=1,080)

N(%) M SD N(%) M SD N(%) M SD

Age 13.88 1.26 13.85 1.24 13.97 1.34
Sex

Male 2,223(49.8) 1,701(50.2) 522(48.3)

Female 2,243(50.2) 1,685(49.8) 558(51.7)
Parental monitoring

Mother’s parental monitoring 10.97 1.55 11.05 1.54 10.73 1.59

Father’s parental monitoring 9.39 2.77 9.79 2.51 8.13 3.14
Parent-child communication 7.13 2.00 7.25 1.93 6.74 2.16
Elder brother/sister communication 4.58 2.49 4.32 2.35 5.37 2.75
Parental support 10.16 1.79 10.22 1.76 9.95 1.86
Parental treatment 4.06 1.15 4.09 1.13 3.97 1.24
Number of friends 7.07 1.32 7.05 1.31 7.10 1.35
Time spent with friends/peers 10.29 5.11 10.08 5.03 10.95 5.31
Delinquent friend influences 8.13 3.99 8.10 3.90 8.24 4.26
Positive peer relations in school 10.95 2.49 10.92 2.44 11.02 2.62
Family socioeconomic status 343 0.91 3.45 .89 3.38 .96
Bullying victimization 13.92 5.62 13.87 5.35 14.07 6.37
Bullying perpetration 12.66 4.60 12.50 4.28 13.17 5.44
Bully-victim

Uninvolved 2,509(56.2) 1,845(54.5) 664(61.5)

Victim only 632(14.2) 524(15.5) 108(10.0)

Bullying only 773(17.3) 572(16.9) 201(18.6)
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Bully/victim

552(12.4)

445(13.1)

107(9.9)
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Table 2. Cross-Tabulation for Race by Bully Subgroups, Showing n, Row-Percentages, and Standardized Residuals.

Bully Subgroups
i e feq Total 2 c
Uninvolved Victims Bullies Bully/victims X ¢
only only
n 664 108 201 107 1,080
Black adolescents %  60.8% 10.2% 19.0% 10.1% 100.0%
kokok sokok
Race z 2l 3.5 1.2 2.1 2936 082
) n 1,845 524 572 445 3,386
White adolescents
% 54.5% 15.5% 16.9% 13.1% 100.0%
z -1.2 1.9 -0.7 1.2
N 2,509 632 773 552 4,466
Total
% 56.2% 14.2% 17.3% 12.4% 100.0%

% < 001
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Table 3. Multivariate Regression Results for Bullying Victimization by Race

43

Whites
Model Al Model A2 Model B1 Model B2 Z
B SE p B SE S B SE B B SE s

Age - 59%** .08 -.14 - S5O E* .08 -.14 -.20 A5 -.04 -.16 15 -.03 -2.37*
Sex 27 18 .03 29 18 .03 40 39 .03 43 .39 .03
Parental monitoring

Mother’s parental -.13* 06 -.04 -.14% .06 -.04 -41%* 13 -.10 - 43%** A3 -11 1.99%
monitoring

Father’s parental -.06 .04 -03 -.05 .04 -.03 .01 .07 .00 -.01 .07 .00
monitoring
Parent-child communication 3% .06 .05 3% .06 .05 -.03 A1 -.01 -.01 A1 -.01 1.23
Elder brother/sister .09* .04 .04 .09%* .04 .04 A3 .07 .06 A2 .07 .05 -48
communication
Parental support -.16* .07 -05 - 17* .07 -.06 .01 A3 .00 .02 A3 .01 -1.20
Parental treatment - 4G*** .09  -10 - 4G*E* .09 -.10 - 7OF** 18 -.14 -, 69%** 18 -.13 1.21
Number of friends -.13 .07  -03 -.13 .07 -.03 -36* 14 -.08 -.35% .14 -.08 1.47
Time spent with friends/peers -.01 02 -01 -.01 .02 -.01 .03 .04 .03 .03 .04 .02
Delinquent friend influences J3FEE .03 .09 4% .03 .10 .08 .05 .05 .04 .05 .03 95
Positive peer relations in - 56%** .04 -26 - 56%** .04 -26 - 40%** .08 -17 -4 REE .08 -17 -1.83
school
Delinquent friend influences .02 .01 .03 -.06** .02 -10  3.37%%*
x Parent-child
communication
Delinquent friend influences .02 .01 .03 -.02 .02 -.04
x Elder brother/sister
communication

-.10 10 -.02 -.11 .10 -.02 -.05 20 -.01 -.02 .20 .00

Family socioeconomic status
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Constant

34.87**  1.45
*
R2=.137,F =
41.151%**

35.07** 1.45

%

AR? =.002, AF =3.031*

30.53** 3.01

*

R?=.096, F = 8.680%***

29.94 %% 3.01

AR? =011, AF = 6.535%*

*p<.05** p<.01 ***p<.001



Table 4. Multivariate Regression Results for Bullying Perpetration by Race
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Whites Blacks
Model Al Model A2 Model B1 Model B2 Z
B SE S B SE S B SE B B SE s

Age 1 Rk 06 -12 -4 HE* .06 -.12 A2 13 .03 A5 A3 04 -3.72%%*
Sex -.66%** 14 -.08 - 64 %% .14 -.07 -.60 33 -.06 -.58 33 -.05 -.14
Parental monitoring

Mother’s parental S 2THEF .05 -10 - 28¥E* .05 -.10 -.13 A1 -.04 -.13 A1 -.04 -1.15
monitoring

Father’s parental -.04 03 -.02 -.03 .03 -.02 -.07 .06 -.04 -.08 .06 -.05
monitoring
Parent-child communication .09 .05 .04 .09 .05 .04 20%* 10 .08 21% .10 .08 -1.02
Elder brother/sister .06%* .03 .03 .06 .03 .03 .10 .06 .05 .10 .06 .05 -.53
communication
Parental support -.05 05 -02 -.06 .05 -.02 -.02 A1 -.01 -.01 A1 -.00
Parental treatment -12 .08  -.03 -11 .08 -.03 - 48%* A5 -11 - 4TF* 15 -11 2.12%
Number of friends .08 .06 .02 .08 .06 .02 -27* A2 -.07 -26* A2 -.06 2.52%
Time spent with friends/peers L08*** .02 .09 L08*** .02 .09 Jd0** .03 .10 10%* .03 .10 -.70
Delinquent friend influences 26%** .02 24 QTHEH .02 24 1 8FHE .04 14 5% .04 A1 1.74
Positive peer relations in - 16%** .03 -.09 - 1 5%** .03 -.09 - 26%** .07 -12 - 26%** .07 -13 1.40
school
Delinquent friend influences .02%* .01 .04 -.06%** .02 11 4.00%**
x Parent-child
communication
Delinquent friend influences Q3 H** .01 .06 -.01 .01 -.01 2.17*%
x Elder brother/sister
communication

.01 .08 .00 .00 .08 .00 -.08 17 -.01 -.06 17 -.01

Family socioeconomic status
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Constant

23.143%**  1.17

R?=.115, F = 33.865%**

23.39%* 1.17
%
AR? = 006, AF =
11.369%**

19.70** 2.59

*

R?=.086, F = 7.674%***

19.14%** 2.58

AR?= 011, AF = 6.617**

*p<.05** p<.01 ***p<.001



Table 5. Multinomial Logistic Regression Results for Whites

Victim-only Bullies-only Bully-Victim
vs. Uninvolved vs. Uninvolved vs. Uninvolved
RRR SE 95% CI RRR SE 95% CI RRR SE 95% CI

Age Whlkia .03 .68 .82 .89* .04 .82 97 69 FH* .03 .63 .76
Sex .88 .09 71 1.08 Sk .06 44 .66 68** .08 .54 .85
Parental monitoring

Mother’s parental monitoring 95 .04 .88 1.03 O1** .03 .85 .97 .96 .04 .88 1.03

Father’s parental monitoring 1.00 .02 .96 1.05 1.01 .02 .96 1.05 1.02 .03 97 1.07
Parent-child communication 1.00 .03 .94 1.07 .98 .03 .92 1.05 .98 .04 92 1.06
Elder brother/sister communication 97 .02 .93 1.01 1.01 .02 97 1.06 1.02 .02 97 1.07
Parental support 1.03 .04 .96 1.12 .98 .04 91 1.06 91* .04 .84 .98
Parental treatment ]9 AN .04 71 .88 .92 .05 .83 1.02 .89%* .05 .79 .99
Number of friends .96 .04 .89 1.03 1.12% 05 1.02 1.22 1.03 .05 95 1.13
Time spent with friends/peers .98 .01 .96 1.00 1.06%** 01 1.04 1.08 1.01 .01 .99 1.04
Delinquent friend influences 1.02 .02 .98 1.05 1.14%** 02 111 1.17 1.12%%** .02 1.09 1.16
Positive peer relations in school Wl .02 .76 .83 L8QH*H .02 .85 .93 ST9E*H .02 .76 .83
Delinquent friend influences 1.01 .01 .99 1.02 1.00 .01 .99 1.02 1.01 .01 1.00 1.03
x Parent-child communication
Delinquent friend influences 1.01 .01 1.00 1.02 1.00 .01 .99 1.01 1.01 .01 1.00 1.02
x Elder brother/sister communication
Family socioeconomic status .95 .06 .84 1.08 .96 .06 .85 1.07 .96 .06 .84 1.09

Log likelihood = -3680.438, LR 2(63) = 675.5, Prob > 3> = .000

*p < .05 %* p< .01 ¥** p< 001



Table 6. Multinomial Logistic Regression Results for Blacks

Age
Sex
Parental monitoring
Mother’s parental monitoring
Father’s parental monitoring
Parent-child communication
Elder brother/sister communication
Parental support
Parental treatment
Number of friends
Time spent with friends/peers
Delinquent friend influences
Positive peer relations in school

Delinquent friend influences x Parent-

child communication

Delinquent friend influences x Elder

brother/sister communication

Family socioeconomic status

Victims-only

vs. Uninvolved

Bullies-only

vs. Uninvolved

Bully-Victim

vs. Uninvolved

.94
1.83%*

1.02
1.01
.96
97
1.00
82%
1.02
1.00
.99
8oH*
97*

1.00

1.17

SE
.08
42

.08
.04
.06
.04
.07
.08
.08
.02
.03
.04
.01

.01

.14

95% CI
79 1.11
1.16 2.87
.88 1.19
93 1.09
.83 1.07
.89 1.05
.87 1.15
.68 .99
.87 1.20
.96 1.04
93 1.06
.82 .97
.95 .99
.98 1.02
.93 1.47

.90
1.35

.95

97
1.03
97

.96

.94
1.08
1.05%*
1.07%%*
.94
1.00

1.01

.99

SE

.06
23

.05
.03
.05
.03
.05
.07
.07
.02
.02
.03
.01

.01

.09

95% C1
79
.96

.85
91
.94
91
.86
81
.95
1.02
1.03
.88
.98

.99

.83

1.03
1.89

1.06
1.03
1.14
1.04
1.07
1.10
1.24
1.09
1.12
1.01
1.02

1.02

RRR
.83*
.83

87*
1.04
1.04
98
95
.89
1.06
98
1.07*
83 HH*
.99

1.01

1.03

SE

.07
18

.06
.04
.07
.04
.07
.09
.09
.02
.03
.03
.01

.01

12

95% C1
.70 .98
.53 1.28
.76 98
.96 1.12
91 1.18
.90 1.06
.83 1.10
73 1.08
.90 1.24
.94 1.02
1.02 1.13
7 90
97 1.02
.99 1.03
81 1.29

48

Log likelihood = -1094.811, LR %*(63) = 124.39, Prob > y* = .000

*p<.05**p<.01 ***p<.001



