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ABSTRACT 

Introduction: Studies suggest bullying is associated with negative health outcomes such 

as depression, physical health problems, and substance use. Bullying takes two forms, at 

school (traditional) and through online platforms (electronic). Literature on American 

Indians and Alaskan Natives (AIAN) note earlier substance use initiations, yet the 

association of bullying and substance use has not been explored. 

Methods: Using pooled 2011-2019 Youth Risk Behavior Surveillance System data, this 

study assessed the association between bullying (traditional and electronic) and cigarette 

smoking, alcohol, marijuana, and heavy substances use among AIAN adolescents 

(N=855). Descriptive statistics were calculated for demographics, bullying, and 

substances measures. Gender stratified and combined multivariate logistic regression 

models were conducted and adjusted for sexual minority status, age, and obesity.  

Results: Respondents were 55.2% male and between ages 15-17 years (74.3%). Among 

respondents, 23.3% reported experiencing traditional bullying while electronic bullying 

prevalence was 17.3%. For respondent substances use, 20.5% reported cigarette smoking, 

32.5% alcohol use, 34.0% marijuana use, and 10.8% heavy substance use in past 30 days. 

Electronic bullying exposure was statistically significantly associated with higher odds of 

alcohol use in the past 30 days compared to those with no electronic bullying (adjusted 

odds ratio (AOR)=1.65, 95% confidence interval (CI): 1.18—2.31). Among males and 

females, statistically significantly higher odds of alcohol use when exposed to electronic 

bullying were observed (AOR=1.70, 95% CI: 1.10—2.72 and AOR=1.69, 95% CI:1.08—

2.63, respectively).  
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Conclusion: AIAN adolescents tend to use alcohol when exposed to electronic bullying. 

This finding suggests the need for strategies to continue to address prevention for 

substances use and bullying for AIAN adolescents.  
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CHAPTER 1 

BACKGROUND 

Bullying  

Bullying has been identified as a significant public health concern (Craig et al., 

2009). Anti-bullying interventions, laws, and policies have been established in all 50 

states, yet bullying remains prevalent (Hatzenbuehler et al., 2015; Rivara et al., 2016). As 

reported by the 2017 School Crime Supplement to the National Crime Victimization 

Survey, 20.2% of adolescent students, aged 12-18 years, report being bullied (Seldin & 

Yanez, 2019). Bullying is defined as “intentional, repeated aggressive behaviors or 

actions that cause an unequal power balance between a perpetrator and victim, leading 

to negative physical or psychological outcomes” (Espelage et al., 2001; Nansel et al., 

2001). Traditional, or direct, bullying involves physical (pushing) and/or verbal (teasing 

or name-calling) actions, while electronic bullying, or cyberbullying, uses the internet 

outlets and/or electronic devices to initiate actions that continue or promote social 

exclusion (Espelage et al., 2001; Juvonen & Gross, 2008; Nansel et al., 2001). Despite 

extensive literature connecting bullying with negative health outcomes of depression 

(Audrain-McGovern et al., 2009) and suicide ideations (Bauman et al., 2013; Copeland et 

al., 2013), the prevalence of traditional bullying (15%) and electronic bullying (15%) 

have increased since 2006 (Kann et al., 2018; Schneider et al., 2015). Although, the 

prevalence of bullying increase with age (Carlyle & Steinman, 2007; Nansel et al., 2001) 

and bullying initiation occurs prior to United States grade 6 levels (Radliff et al., 2012; 

Tharp-Taylor et al., 2009), studies have observed early childhood bullying is associated 
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with substance use before age 21 (Kim et al., 2011; Radliff et al., 2012; Tharp-Taylor et 

al., 2009). 

Adolescent Substance Use Prevalence  

Monitoring the Future, a national survey summarizing drug use by 9th, 10th, and 

12th grade levels (1975—2020), has highlighted past 30-day prevalence for cigarette 

smoking (4.2%), alcohol (20.9%), marijuana (14.6%), cocaine (0.4%), heroin (0.2%), and 

methamphetamine (0.4%) use among United States adolescents (L. D. Johnston et al., 

2021). Regardless of decreasing trends since 1975, continued substance use is a risk 

factor for various life-long negative health outcomes. 

Bullying and Substance Use 

Agnew’s General Strain Theory (GST) states that “an individual’s exposure to 

negative experiences, increases the risk of self-medication or self-harm in order to 

reduce symptoms of anxiety, depression, or stress” (Agnew, 2001; Hay et al., 2010). 

Given this, various studies have examined the association of bullying and substance use 

(Azevedo Da Silva & Martins, 2020; Carlyle & Steinman, 2007; Gaete et al., 2017; 

Haynie et al., 2001; Kaltiala-heino et al., 2000; Luk et al., 2010; Morris et al., 2006; 

Radliff et al., 2012; Tharp-Taylor et al., 2009; Vieno et al., 2011). Common substance 

uses of cigarette smoking (Gaete et al., 2017; Morris et al., 2006; Tharp-Taylor et al., 

2009; Vieno et al., 2011), alcohol (Gaete et al., 2017; Kaltiala-heino et al., 2000; Vieno et 

al., 2011), and marijuana (Gaete et al., 2017; Radliff et al., 2012) have indicated positive 

associations with bullying exposure. In addition, individuals who were bullying 

perpetrators, victims, or both, had greater odds of alcohol use in the past 30 days 

compared to students with no involvement in bullying (Odds Ratio [OR] = 1.77, 95% 
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Confidence Interval: 1.51, 2.07) (Peleg-Oren et al., 2010).  In contrast, other studies have 

found no significant associations with substances use (Copeland et al., 2013; Hemphill et 

al., 2011; Liang et al., 2007; Morris et al., 2006).  

A review of the literature found that adolescent sexual minorities (i.e., lesbian, 

gay, bisexual, trans) report greater risk for substance use (Mereish, 2019). However, 

gender differences are observed in studies, females had elevated substance use risk in the 

past 30 days (OR=1.35, 95% CI: 1.16—1.56) (Caputi, 2018) whereas males reported 

similar results (Swann, 2017). In addition, positive associations were observed among 

overweight or obese females with early substances use (Klinck et al., 2020).  Overall, 

these inconsistencies may be attributed to age (Berthold & Hoover, 2000), gender 

(Fekkes et al., 2004), sexual minority status (Mereish, 2019), obesity (Klinck et al., 2020) 

or race/ethnicity (Kann et al., 2018). Therefore, these differences highlight the need to 

further exploration. 

Electronic bullying adds and shifts bullying methods to internet platforms (i.e. 

Facebook, Instagram, Twitter, etc.) for a continued layer of substance use risk (Erdur-

Baker, 2010; Hinduja & Patchin, 2010; Schneider et al., 2015; Smith et al., 2008). The 

current prevalence of electronic bullying among US adolescents is 15.3% (Seldin & 

Yanez, 2019). In a study among high school students, electronic bullying is increasing 

more quickly among females (17% to 27%) than males (12% to 15%) (Schneider et al., 

2015). In another study, males were more likely than girls to be cyberbullies (Wang et al., 

2009). However, another study examining electronic bullying and substance use, 

variations in age and gender were observed (Smith et al., 2008). Although these 
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differences increase our knowledge on bullying and substances use, further exploration is 

needed since little is known within minority populations. 

American Indians/Alaska Natives 

 American Indians and Alaskan Native (AIAN) populations represent 

approximately less than 2% (5.6 million individuals) of general US population (United 

States Census Bureau, n.d.). According to the Indian Health Service (IHS), AIAN 

populations have life expectancies five years lower than other US racial/ethnic groups 

(73.0 years vs. 78.5 years) (Billings Area | Indian Health Service (I), n.d.). AIAN 

populations have known disparities in access to nutrition, socioeconomic challenges 

(education, employment, violence), and have poor mental health (Gloppen et al., 2018; 

Sarche & Spicer, 2008). As noted by Warne et al. (2017), AIs who are exposed to 

negative experiences, like adverse childhood events (ACEs), report higher severe alcohol 

misuse (3.3% vs. 2.4%) and cigarette smoking use (35.2% vs. 15.1%) compared to non-

AI respondents in South Dakota (Warne et al., 2017). It has also been reported that 

AIANs have earlier substance use initiations, such as smoking, ranging between 10-14.7 

years (US Department of Health and Human Services, 2020; Whitesell, Kaufman, et al., 

2012).  

AIAN adult populations already report a higher prevalence of cigarette smoking 

than the general US population (43.3% vs. 13.7%) (Jamal et al., 2018). The 2019 

National Survey on Drug Use and Health (NSDUH) reports AIAN adolescents (ages 12-

17) have higher past 30-day alcohol use (6.7%) compared to other racial/ethnic minorities 

(African Americans, 5.8%, and Asians/ Native Hawaiians and other Pacific Islanders, 

3.9%) (Lipari, 2019). For past year marijuana use, AIAN adolescents (ages 12-17 years) 
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report the highest prevalence (11.1%) than all US racial/ethnic groups 

(Hispanics/Latinos, 8.6%, Non-Hispanic Whites, 7.4%, African Americans, 7.1%, and 

Asians/ Native Hawaiians and other Pacific Islanders, 2.7%) (Lipari, 2019). In addition, 

AIAN specific prevalence of illicit drug use (i.e., cocaine, heroin, methamphetamine, 

etc.) for adolescents were too low to report.  

Given the established associations of bullying with negative health outcomes, 

there is a paucity of information on AIAN bullying.  This is mostly due to limited 

participation in national surveys and small sample sizes. Of the surveys that capture 

AIAN populations, bullying prevalence ranges between 10-54% (Bell et al., 2014; 

Campbell & Smalling, n.d.; Carlyle & Steinman, 2007; Gloppen et al., 2018; Herrenkohl 

et al., 2007; Hong & Espelage, 2012; Melander et al., 2013; Nansel et al., 2001). Further, 

AIANs (31%) reporting higher bullying prevalence than Non-Hispanic Whites (19%), 

which is alarming (Carlyle & Steinman, 2007; Nansel et al., 2001). Gender differences 

have also been observed where AIAN female adolescents report bullying more than 

males (Herrenkohl et al., 2007; Hong & Espelage, 2012) and vice versa (Carlyle & 

Steinman, 2007). The whole of AIAN bullying studies have focused on mental health 

outcomes despite the known association of bullying with substances use and the increase 

substance use risk among AIANs. 

Purpose 

The aim of this cross-sectional study is to use pooled 2011-2019 YRBSS data to 

assess the association between bullying (traditional and electronic) and substances use 

(cigarette smoking, alcohol, marijuana, and heavy substances—cocaine, heroin, 

methamphetamine, opioids) among AIAN high school students in United States. 
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Specifically, this study explores whether traditional bullying and electronic bullying 

increase the risk of substances use. Findings from this study will add to the literature on 

bullying, AIAN youth populations, and substances use. 
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CHAPTER 2 

METHODS 

Youth Risk Behavior Surveillance System  

This study utilizes data from the Youth Risk Behavioral Surveillance System 

(YRBSS). Since 1990, YRBSS was established by the Centers for Disease Control and 

Prevention (CDC) to collect health risk behaviors among youth and adults in the United 

States that increase death, disability, and social problems. These adverse health behaviors 

include, but are not limited to, tobacco, alcohol and drug use, sedentary behaviors and/or 

physical inactivity, risky sexual behaviors, and unintentional injuries or violence. 

Conducted biennially since 1991, YRBSS includes representative samples of students in 

grades 9-12 attending US high schools from state, territorial, tribal, and urban schools 

(Underwood et al., 2020).   

As a self-administered questionnaire, student responses are recorded on scannable 

booklets or answer sheets. YRBSS utilizes a three-stage, cluster sampling design to 

collect a representative sample of US students. The first stage of sampling corresponds to 

primary sampling units (PSU) based on county size. The second stage corresponds to a 

list of private and public schools within a PSU where schools are further divided based 

on enrollment size. The final stage corresponds to randomly selecting one to two classes 

in each school with grades 9-12. The CDC allows each site the opportunity to modify the 

questionnaire but two thirds of the CDC-provided YRBSS questionnaire must remain 

unchanged. Each year, an average of 14,517 students’ responses are collected with 

response rates between 60-86%. This project uses survey responses from YRBSS 

combined datasets of years 2011-2019 YRBSS questionnaire responses. This study was 
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determined not to meet the definition of human subjects’ research and did not require 

Institutional Review Board approval. 

Participants 

The YRBSS combined dataset is publicly available online for years 1991-2019. 

As of 2011, YRBSS collects measures on both traditional bullying and electronic 

bullying. Responses were selected who fit during these YRBSS survey cycles. Categories 

of race/ethnicity have varied across years with the following questions: “How do you 

describe yourself?” Response options, “White-not Hispanic, Black- not Hispanic, 

Hispanic or Latino, Asian or Pacific Islander, Native American or Alaska Native, and 

other”. “What is your race? (Select one or more responses)” Response options, 

“American Indian or Alaska Native, Asian, Black or African American, Native Hawaiian 

or Other Pacific Islander, and White.” The CDC provides a recoded seven-level 

race/ethnicity variable generated from the race and ethnicity questions with following 

categories: American Indian/Alaska Native (AIAN, coded=1); Asian (coded=2); Black or 

African American (coded=3); Hispanic/Latino (coded=4); Native Hawaiian/Other Pacific 

Islander (coded=5); White (coded=6); and multiple races (Non-Hispanic, coded=7). In 

this study, respondents were selected if race/ethnicity were AIAN (code=1) and there 

were valid responses (yes/no) to one or more outcome variables of cigarette smoking, 

alcohol, marijuana, and/or heavy substances uses for a sample of 855 respondents. We 

excluded respondents that had race/ethnicity responses other than AIAN and did not have 

a valid response (i.e., missing) for all four of the outcome variables.   
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The primary purpose of this study is to explore the relationship of bullying (i.e., 

traditional and/or electronic forms) on substance uses of cigarette smoking, alcohol, 

marijuana, and heavy substance drug use.  

Survey 

The YRBSS questionnaires consist of Standard and National High School 

Questionnaires with no more than 99 questions per survey administration due to time 

constraints (i.e., completed in one class period). The questionnaires contain the following 

content: demographics; height and weight; unintentional injuries and violence; tobacco 

use; electronic vapor product use; alcohol and other drug use; sexual behaviors; weight 

management; physical inactivity; dietary behaviors; HIV and other topics.  

Measures 

 All YRBSS data were self-reported.  Variables and data recoding are described 

below.  

Outcome Variables 

Cigarette Smoking. Current cigarette smoking was assessed from respondents on 

YRBSS questionnaire from the following question: “During the past 30 days, on how 

many days did you smoke cigarettes?” Respondent answer options were, “0 days, 1 or 2 

days, 3 to 5 days, 6 to 9 days, 10 to 19 days, 20 to 29 days, and All 30 days.” Based on 

the distribution of responses, this ordinal variable was recoded as a binary variable: any 

respondent who answered, ‘0 days’ were recoded as 0 for ‘never cigarette use’ and any 

other responses were recoded as 1 for ‘cigarette use’.  

Alcohol. Alcohol use was assessed from the following question: “During the past 30 

days, on how many days did you have at least one drink of alcohol?” Respondent answer 
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options were, ““0 days, 1 or 2 days, 3 to 5 days, 6 to 9 days, 10 to 19 days, 20 to 29 days, 

and All 30 days.” Based on the distribution of responses, this ordinal variable was 

recoded as a binary variable: any respondent who answered, ‘0 days’ were recoded as 0 

for ‘never alcohol use’ and any other responses were recoded as 1 for ‘alcohol use’.  

Marijuana. Marijuana use was assessed from the following question: “During the past 

30 days, how many times did you use marijuana?” Respondent answer options were, ““0 

times, 1 or 2 times, 3 to 9 times, 10 to 19 times, 20 to 39 times, and 40 or more times.” 

Based on the distribution of responses, this ordinal variable was recoded as a binary 

variable: any respondent who answered, ‘0 times’ were recoded as 0 for ‘never marijuana 

use’ and any other responses were recoded as 1 for ‘marijuana use’. 

Heavy substance. The heavy substance use variable was created from the following 

questions on opioid, heroin, cocaine, and methamphetamine uses. Below is the variable 

recoding for opioids, heroin, cocaine, and methamphetamine measures. The heavy 

substance use variable was created from respondents who reported use of at least one of 

the heavy use measures (cocaine, opioids, heroin, and/or methamphetamine) and were 

coded=1 for ‘heavy substance use’. For those respondents who had missing values for all 

heavy substance use measures (i.e., opioid, heroin, cocaine, and methamphetamine uses), 

heavy substance use=missing. For all others, heavy substance use=0.   

Opioid. For opioid use, the following question was asked, “During the past 30 

days, how many times have you taken prescription pain medicine with a doctor’s 

prescription or differently than how a doctor told you to use it?” Respondents answer 

options were, “0 times, 1 or 2 times, 3 to 9 times, 10 to 19 times, 20 to 39 times, and 40 

or more times.” Based on the distribution of responses, this ordinal variable was recoded 
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as a binary variable: any respondent who answered ‘0’ times were recoded as 0 for ‘never 

opioid use’ and any other responses were recoded as 1 for ‘opioid use’. 

Heroin. For heroin use, the following question was asked, “During the past 30 

days, how many times did you use heroin (also called smack, junk, or China White)?” 

Respondents answer options were, “0 times, 1 or 2 times, 3 to 9 times, 10 to 19 times, 20 

to 39 times, and 40 or more times.” Based on the distribution of responses, this ordinal 

variable was recoded as a binary variable: any respondent who answered ‘0’ times were 

recoded as 0 for ‘never heroin use’ and any other responses were recoded as 1 for ‘heroin 

use’. 

Cocaine. For cocaine use, the following question was asked, “During the past 30 

days, how many times did you use any form of cocaine, including powder, crack, or 

freebase?” Respondents answer options were, “0 times, 1 or 2 times, 3 to 9 times, 10 to 

19 times, 20 to 39 times, and 40 or more times.” Based on the distribution of responses, 

this ordinal variable was recoded as a binary variable: any respondent who answered ‘0’ 

times were recoded as 0 for ‘never cocaine use’ and any other responses were recoded as 

1 for ‘cocaine use’. 

Methamphetamine. Methamphetamine use was assessed from the following 

question: “During the past 30 days, how many times did you use methamphetamines 

(also called speed, crystal, crank, or ice)?” Respondent answer options were, ““0 times, 

1 or 2 times, 3 to 9 times, 10 to 19 times, 20 to 39 times, and 40 or more times.” Based on 

the distribution of responses, this ordinal variable was recoded as a binary variable: any 

respondent who answered, ‘0 times’ were recoded as 0 for ‘never methamphetamine use’ 

and any other responses were recoded as 1 for ‘methamphetamine use’. 
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Independent Variables 

Traditional bullying. Traditional bullying was assessed from the YRBSS questionnaire 

based on the following question: “During the past 12 months, have you ever been bullied 

on school property?” Respondent answer options were, “Yes, No”. The binary variable 

remained a binary variable with updating coding from yes=1 and no=2 to yes=1 and 

no=0.  

Electronic bullying. Electronic bullying was assessed from the YRBSS questionnaire 

based on the following question: “During the past 12 months, have you ever been 

electronically bullied (Count being bullied through texting, Instagram, Facebook, or 

other social media)?” Respondent answer options were, “Yes, No”. The binary variable 

remained a binary variable with updating coding from yes=1 and no=2 to yes=1 and 

no=0. 

Demographics and Covariates measures 

Age. Age was assessed from respondents on YRBSS questionnaire by, “How old are 

you?” Responses were, “12 years old or younger, 13 years, 14 years, 15 years, 16 years, 

17 years, and 18 years old or older.” This variable remained a seven-level categorical 

variable and was not recoded.  

Gender. Gender was assessed from the following YRBSS question: “What is your sex?” 

Responses were, “Female or Male”. This binary variable was recoded to remain a binary 

variable: ‘female’ or code=1 remained code=1 and ‘male’ or coded=2 changed to code=0.  

Sexual Minority status. Sexual minority status variable was provided by CDC as 

‘collapsed sexual identity’ after variable recodes of the following questions: (1) “Which 

of the following best describes you?” Responses were, “Heterosexual (straight), Gay or 
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Lesbian, Bisexual, and Not Sure”. (2) “During your life, with whom have you had sexual 

contact?” Responses were, “I have never had sexual contact, Females, Males, and 

Females and Males”. The collapsed sexual identity measure had the following 

categories: “heterosexual, sexual minority (includes students who responded that they 

were gay or lesbian or bisexual), and unsure”. The sexual minority variable was recoded 

to remain as a binary variable: ‘heterosexual’ or code=0 (not sexual minority) and ‘sexual 

minority’ or code=1. Respondents who answered ‘unsure’ were recoded as missing.  

Obesity. Obesity was recoded from the calculated CDC provided continuous variable, 

body mass index (BMI). BMI is a measure of body fat based on height and weight. BMI 

is expressed in weight (in kilograms) divided by height (in meters) squared (kg/m2). This 

indicator is often used to screen individuals into weight categories for various health 

problems. The following recognized BMI categories are underweight (BMI ≤ 18.5); 

normal weight (BMI=18.5 to 24.9); overweight (BMI= 25-29.9); and obese (BMI≥30). 

BMI was determined by the following questions: (1) “How tall are you without your 

shoes on?” and (2) “How much do you weigh without your shoes on?” Respondents were 

asked to fill in matching oval numbers. This CDC provided continuous variable was 

recoded as BMI≤ 29.99 were ‘non-obese’ or code=0 and BMI≥30 was ‘obese’ or 

code=1.  

Statistical Analyses 

 Descriptive information (counts and percentages) was tabulated to estimate 

prevalence of traditional and electronic bullying, cigarette smoking, alcohol, marijuana, 

and heavy substances uses among AIAN respondents (n=855) along with demographics 

and covariates measures. Chi-squared tests of independence were used to compare the 
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prevalence of two sets of variables: (1) traditional and electronic bullying and (2) 

substance use (cigarette smoking use, alcohol use, marijuana use, and heavy substances 

use).  

Missingness was assessed prior to data analysis for all variables. Based on 

variable distributions, missingness ranged between 1.52-15.20% for outcomes (i.e., 

cigarette smoking, 7.84%, alcohol use, 15.20%, marijuana use, 5.03%, and heavy 

substances use, 3.86%) and main independent variables (i.e., traditional bullying, 1.52% 

and electronic bullying, 2.69%). Under the assumption of missing at random, multiple 

imputation was performed for missing data handling (Li et al., 2015; Rubin, 1987). 

Mplus software version 8.4 (Muthén & Muthén, Mplus Home Page, n.d.) was used to 

conduct multiple imputation where Markov chain Monte Carlo (MCMC) stimulations 

with n number of imputed datasets are pooled to obtain parameter estimates and standard 

errors (Asparouhov & Muthen, n.d.-b; Schafer, 1997). It is recommended when utilizing 

multiple imputation, n imputations correspond to estimated percentage of missing 

information (Bodner, 2008; Graham et al., 2007; White et al., 2011). Given 15.20% of 

data were incomplete, twenty imputations were conducted that included both predictor 

variables, the control variables, and the dependent variables to avoid bias, 

underestimation, improve quality, and make imputed values more plausible (Berglund & 

Heeringa, n.d.). Results from the imputed datasets results were then pooled to obtain 

parameter estimates and standard errors.  

To assess confounding, the 10% change-in-estimate was used as appropriate 

where unadjusted estimates are compared to adjusted estimates. (Rothman, Kenneth J. et 

al., 2008). If estimates change by more than 10% after including control variable in the 
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crude model, the control variable remains in final model. Sexual minority status was 

identified as a confounder through 10% change-in-estimate and therefore included in 

adjusted models. Review of prior literature on confounders for bullying and substances 

uses were identified that included traditional confounders of age, gender, and obesity.  

 All statistical analyses were performed using Mplus version 8.4 language 

commands that accounts for the complex survey weighting and the design of YRBSS 

survey procedures (Asparouhov & Muthen, n.d.-c, n.d.-a). YRBSS provides sampling 

weights for analysis, strata variable for stratified sampling, and primary sampling units 

for clustering (Underwood et al., 2020). Mplus incorporates the use of Huber & White 

sandwich estimator to obtain correct standard errors due to clustering of participants 

within primary sampling units (Huber, 1967). Statistical significance was evaluated using 

the 95% confidence interval and p-value where p<0.05 indicates statistical significance.   

A multivariate logistic regression was performed to examine the association 

between traditional and electronic bullying with four outcome variables of substances 

use: cigarette smoking, alcohol, marijuana, and heavy substances use. The odds of 

bullying associated with substance use was estimated with and without control variables. 

The following multivariate regression models were conducted: (1) the unadjusted 

multivariate regression model of cigarette smoking, alcohol use, marijuana use, and 

heavy substances uses with traditional bullying and electronic bullying; (2) the adjusted 

multivariate regression including model (1) with controlling for sexual minority status; 

(3) the adjusted multivariate regression model included controlling for sexual minority 

status, age, and gender; and (4) the final adjusted multivariate model including model (2) 

with controlling for sexual minority status, age, gender, and obesity status. Another set of 
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multivariate logistic regression was performed to examine the association between 

traditional and electronic bullying with outcome variables of substances use stratified by 

gender.  
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CHAPTER 3 

RESULTS 

Respondent Characteristics 

 Table 1 shows the socio-demographic characteristics of the overall AIAN YRBSS 

2011-2019 national study respondents (N=855). The majority of AIAN respondents were 

between ages 15-17 years (74.3%) and were male (55.2%). Overall, 43.1% reported 

heterosexual orientation status whereas 76.6% reported themselves as non-obese 

(BMI≤29.99 kg/m2) and no asthma history (65.1%).  In addition, 51.5% were in high 

school grade levels 9th-10th however 18.6% reported grades mostly A’s to mostly C’s. 

The majority (63.7%) reported six to eight hours of sleep each night.  

Bullying and Drug Prevalence 

 As shown in Table 1, 23.3% of respondents reported experiencing traditional 

bullying such as bullying on school property. Female respondents (12.53%) reported a 

slightly higher prevalence of traditional bullying compared to male respondents 

(10.54%). For electronic bullying, that includes bullying through texting, Instagram, 

Facebook, and other social media outlets, the overall prevalence was 17.3%. Compared to 

male respondents for electronic bullying prevalence, females were slightly higher (9.51% 

vs. 7.71%).  

 Among AIAN YRBSS respondents, 20.6% reported cigarette smoking, 32.6% 

alcohol use, 33.9% marijuana use, and 10.8% reported heavy substance use during the 

past 30 days. As shown on Table 1, male respondents reported higher use of cigarette 

smoking (12.33%), marijuana use (18.82%), and heavy substances use (6.51%) than 

females (cigarette smoking: 8.00%, marijuana: 15.10%, and heavy substance use: 
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4.00%), respectively. For alcohol use prevalence, females reported slightly higher use 

than males (16.40% vs. 16.13%).  

Bivariate Analysis: Bullying and Drug Use 

Results for the bivariate analysis of regression model variables for both forms of 

bullying, substances use, and control variables are presented in Table 2. Students who 

experienced electronic bullying had a higher frequency of alcohol use (8.9%, Table 2) 

than students who have not experienced electronic bullying (6.7%, results not shown). A 

Chi-square (χ2) test of independence was performed to assess this association between 

electronic bullying and alcohol use for a statistical significance result, χ2 (1) =18.45, p< 

0.05. These statistically significant trends were not observed among other drug use 

substances with electronic bullying and traditional bullying. Other statistically significant 

χ2 test of independence results observed between obesity and alcohol use, χ2 (1) =10.10, 

p< 0.0, and sexual minority status with heavy substance use, χ2 (1) = 17.5, p< 0.05.   

Main Multivariate Logistic Regression Modeling Results 

 The odds of substance use were estimated by conducting a multivariate logistic 

regression analysis after adjusting for confounders (e.g., sexual minority status, age, 

gender, and obesity status). Table 3 presents the results from multivariate logistic 

regression.  

 From Table 3, electronic bullying was statistically significantly associated with 

higher odds of alcohol use over the past 30 days. In unadjusted model, AIAN students 

experiencing electronic bullying had 66% higher odds of alcohol use than those who 

reported no electronic bullying (95% Confidence Interval [CI]: 1.19-2.34). After 

adjustment for sexual minority status, AIAN students experiencing electronic bullying 
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had 65% higher odds of alcohol use compared to those who did not experience electronic 

bullying (95% CI: 1.18-2.33). After controlling for sexual minority status, age, and 

gender, AIAN students experiencing electronic bullying had 64% higher odds of alcohol 

use compared to those who did not experience electronic bullying (95% CI: 1.17-2.31). In 

the full model after including obesity status, AIAN students experiencing electronic 

bullying had 65% higher odds of alcohol use compared to those who did not experience 

electronic bullying (95% CI: 1.18-2.31). For electronic bullying with all other outcomes 

(i.e., cigarette smoking, marijuana use, and heavy substance use), statistically non-

significant results were observed. In addition, statistically non-significant results were 

observed between traditional bullying and substance uses (Table 3).  

 In the gender stratified analyses (Table 4), results showed a difference between 

females and males. Among females, exposure to electronic bullying had statistically 

significantly higher odds of alcohol use. In the unadjusted model, the odds of alcohol use 

are 62% higher if AIAN female students experienced traditional bullying as opposed to 

not experiencing traditional bullying (95% CI: 1.03-2.54). After adjusting for sexual 

minority status, the odds of alcohol use are 61% higher if AIAN female students 

experienced traditional bullying as opposed to not experiencing traditional bullying (95% 

CI: 1.18-2.33). In model 3, after adjusting for sexual minority status and age, the odds of 

alcohol use are 69% higher if AIAN female students experienced traditional bullying as 

opposed to not experiencing traditional bullying (95% CI: 1.08-2.63). In the final 

adjusted model after controlling sexual minority status, age, and obesity status, the odds 

of alcohol use are 70% higher if AIAN female students experienced traditional bullying 

as opposed to not experiencing traditional bullying (95% CI: 1.08-2.63). For electronic 
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bullying with all other outcomes among females, statistically non-significant results were 

observed. For traditional bullying with all substance use outcomes, statistically non-

significant results were observed. 

For males, statistically significant higher odds of alcohol use were observed when 

exposed to electronic bullying (Table 4), In the unadjusted male model, the odds of 

alcohol use are 73% higher if AIAN male students were electronically bullied as oppose 

to no electronic bullying exposure (95% CI: 1.08-2.76).  In model 2 after adjustment with 

sexual minority status, the odds of alcohol use were 76% higher if AIAN male students 

who experienced electronic bullying compared to those with no electronic bullying 

experience (95% CI: 1.18-2.33). After adjustment for sexual minority status and age, the 

odds of alcohol use are 70% higher if AIAN male students were electronically bullied as 

oppose to no electronic bullying experience (95% CI: 1.10-2.72). For electronic bullying 

with other outcomes of cigarette smoking, marijuana, and heavy substance uses among 

males, statistically non-significant results were observed. In addition, the association of 

traditional bullying with all substance use outcomes, statistically non-significant results 

were observed.
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Table 1. Youth Risk Behavior Surveillance System (YRBS) 2011-2019 socio-demographic 
characteristics of American Indian/Alaska Native respondents by gender (N=855) 
 
Characteristics No. (Weighted %) 

  Male Female Overall 

Age1 

12 years and younger 

13 years 

14 years 

15 years  

16 years 

17 years 

18 years and older 

missing 

  

7   (0.81) 

2   (0.12) 

47   (5.32) 

114 (13.66) 

120 (12.89) 

113 (13.89) 

61   (8.39) 

1   (0.10) 

 

3   (0.51) 

4   (0.02) 

65   (5.13) 

87   (9.46) 

94 (12.33) 

95 (11.47) 

41   (5.30) 

0   (0.00) 

 

10   (1.32) 

3   (0.14) 

112 (10.45) 

203 (23.19) 

216 (25.74) 

208 (25.36) 

102 (13.69) 

1   (0.10) 

Sexual Minority Status1,2 

Heterosexual 
Non-heterosexual 

missing 

 

 

 

213 (27.90) 

16   (1.35) 

236 (25.93) 

 

131 (14.83) 

29   (3.06) 

226 (26.34) 

 

347   (43.1) 

46   (4.67) 

462 (52.30) 

Obesity1 

Non-obese (BMI ≤ 29.99 kg/m2) 
Obese (BMI ≥30 kg/m2) 

missing 

 

 

 

346 (40.04) 

58   (7.30) 

61   (7.82) 

 

311 (36.22) 

30   (2.74) 

45   (5.30) 

 

659 (76.56) 

89 (10.30) 

107 (13.20) 

Asthma1 

No 

Yes 

missing 

 

 

 

284 (35.17) 

107 (11.00) 

74   (9.01) 

 

249 (29.34) 

84   (8.41) 

53   (6.50) 

 

536 (65.07) 

191 (19.41) 

128 (15.52) 

Grade Level1 

9th  

10th 

11th 

12th2411 

missing 

 

 

 

114 (18.10) 

110 (10.60) 

121 (13.53) 

87 (12.62) 

3   (0.40) 

 

125 (12.12) 

95 (10.50) 

90 (11.22) 

71   (9.40) 

5   (1.10) 

 

269 (30.20) 

206 (21.31) 

212 (25.01) 

158 (22.00) 

10   (1.52) 

Grades in School1 

Mostly A’s 

Mostly B’s 

Mostly C’s 

Mostly D’s 

Mostly F’s 

missing 

 

 

 

6   (1.27) 

17   (1.95) 

57   (9.34) 

94 (11.91) 

35   (4.02) 

256 (27.00) 

 

4   (0.27) 

8   (0.83) 

37   (4.70) 

51   (5.10) 

52   (7.44) 

234 (26.00) 

 

10   (1.54) 

26   (2.83) 

95 (14.27) 

146 (17.22) 

88 (11.50) 

490 (52.70) 

Sleep1 

4 or less hours 

5 hours 

6 hours 

7 hours 

8 hours 

9 hours 

10 or more hours 

missing 

 

 

 

61   (7.42) 

49   (6.00) 

76   (9.70) 

84 (11.60) 

89 (10.60) 

27   (3.20) 

18   (2.50) 

61   (4.33) 

 

26   (2.30) 

37   (4.20) 

81   (9.80) 

99 (12.44) 

72   (9.40) 

15   (1.91) 

12   (1.10) 

44   (3.20) 

 

87   (9.70) 

89 (10.74) 

157 (19.50) 

183 (24.00) 

161 (20.00) 

42   (5.10) 

30   (3.52) 

106   (7.53) 
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Table 1. Youth Risk Behavior Surveillance System (YRBS) 2011-2019 socio-demographic 
characteristics of American Indian/Alaska Native respondents by gender (N=855) 
 

  No. (Weighted %) 
  Male Female Overall 
Traditional Bullying1, 3 

No 
Yes 

missing 

 

 

 

367 (44.00) 

92 (10.54) 

6   (0.63) 

 

267 (31.00) 

113 (12.53) 

6   (0.74) 

 

636 (75.30) 

206 (23.32) 

13   (1.41) 

Electronic Bullying1,4 

No 
Yes 

missing 

 

 

 

392 (46.50) 

60   (7.71) 

13   (1.00) 

 

288 (33.72) 

88   (9.51) 

10   (1.01) 

 

683 (80.73) 

149 (17.26) 

23   (2.01) 

Cigarette smoking use1,5 

No 
Yes 

missing 

 

 

 

319 (36.11) 

106 (12.33) 

40   (6.74) 

 

307 (33.84) 

53   (8.00) 

26   (2.41) 

 

628 (70.30) 

160 (20.60) 

67   (9.20) 

Alcohol use1,5 

No 
Yes 

missing 

 

 

 

243 (28.84) 

138 (16.13) 

84 (10.20) 

 

199 (21.80) 

142 (16.40) 

45 (6.05) 

 

444 (50.93) 

281 (32.60) 

130 (16.51) 

Marijuana use1,5 

No 
Yes 

missing 

 

 

 

275 (33.30) 

164 (18.82) 

26   (3.07) 

 

252 (27.00) 

119 (15.10) 

15   (2.20) 

 

529 (60.33) 

283 (33.90) 

43   (5.80) 

Heavy substance use1,6 

No 
Yes 

missing 

 

 

 

400 (46.60) 

46   (6.51) 

19   (2.10) 

 

338 (39.00) 

34   (4.00) 

14   (1.30) 

 

740 (85.90) 

82 (10.80) 

33   (3.40) 

Survey year 

2011 

2013 

2015 

2017 

2019 

 

 

 

148 (14.51) 

59   (8.80) 

96 (12.13) 

83   (9.01) 

79 (10.80) 

 

143 (13.41) 

61 (10.44) 

65   (7.72) 

54   (5.62) 

63   (7.04) 

 

291 (27.91) 

120 (19.21) 

163 (20.00) 

137 (14.64) 

144 (18.31) 
Note: Bold indicates reference category in multivariate logistic regression. 
1 Distributions do not sum to 100% due to missingness. 
2 Non-heterosexual category include gay, lesbian, and bisexual identities. 
3 Traditional bullying refers to bullying occurring on school property. 
4 Electronic bullying includes bullying through texting, Instagram, Facebook, or other social medias outlets.  
5 Use based on “During the past 30 days, how many days respondent used the following: cigarettes, alcohol, or marijuana”.  
6 Based on respondents who reported use of cocaine, opioids, heroin, and/or methamphetamine during the past 30 days. 
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Table 2. Percentages (weighted) of Youth Risk Behavior Surveillance System (YRBSS) 2011-2019 reporting cigarette use, alcohol use, 
marijuana use, and heavy substance use (N=855) 
 
 Cigarette 

smoking use1 
	

Χ2 
Alcohol use1 	

Χ2 
Marijuana Use1 	

Χ2 
Heavy 

Substances use2 
	
Χ2 

Gender 
Male 
Female 

 
13.7 
8.9 

4.56  
19.4 
19.7 

3.78  
20.0 
16.0 

0.01  
6.8 
4.1 

1.88 

Age (Years) 
≥12  
13 
14 
15 
16 
17 
18+ 

        

Sexual Minority Status3 

Heterosexual 
Non-heterosexual 

 
16.0 
2.1 

0.33  
33.1 
5.7 

4.47  
27.3 
4.1 

2.51  
7.3 
3.0 

17.5* 

Obesity4 

Non-obese (BMI ≤ 29.99) 
Obese (BMI ≥30) 

 
20.0 
2.2 

0.96  
36.7 
2.8 

10.10*  
31.9 
3.1 

3.64  
9.1 
1.0 

0.25 

Traditional Bullying5 

No 
Yes 

 
17.4 
5.0 

0.09  
28.5 
10.0 

5.35  
27.6 
8.0 

0.06  
7.3 
3.6 

5.54 

Electronic Bullying6 

No 
Yes 

 
17.5 
5.0 

4.1  
30.0 
8.9 

18.45*  
28.2 
7.2 

1.98  
8.7 
2.2 

0.58 

Note: Bold indicates reference category in multivariate logistic regression, (*) indicates statistical significance at (p<0.05) and (**) indicates statistical significance at p<0.01.  
1 Use based on “During the past 30 days, how many days respondent used the following: cigarettes, alcohol, or marijuana”. Binary categories: yes/no. 
2 Based on respondents who reported use of cocaine, opioids, heroin, and/or methamphetamine during the past 30 days. Binary categories: yes/no. 
3 Non-heterosexual category include gay, lesbian, and bisexual identities. 
4 Obesity is Body Mass Index (BMI, kg/m2). 
5 Traditional bullying refers to bullying occurring on school property. 
6 Electronic bullying includes bullying through texting, Instagram, Facebook, or other social medias outlets.  
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Table 3. Multivariate logistic regression results examining bullying and substances use among 2011-2019 Youth Risk Behavior 
Surveillance System (YRBSS) American Indian/Alaska Native high school student respondents (N=855) 
 
 Cigarette Smoking Use1 Alcohol Use1 Marijuana Use1 Heavy Substances Use2 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
 

Traditional 
Bullying3 

Model 1a 0.90 0.60-1.35 1.11 0.82-1.50 0.98 0.69-1.38 1.50 0.89-2.38 
Model 2b 0.85 0.58-1.35 1.07 0.82-1.50 0.96 0.68-1.38 1.30 0.89-2.42 
Model 3c 0.87 0.56-1.36 1.10 0.81-1.49 0.99 0.71-1.37 1.35 0.78-2.32 
Model 4d 0.91 0.59-1.38 1.10 0.81-1.49 0.98 0.70-1.38 1.48 0.90-2.43 

 
 

Electronic 
Bullying4 

Model 1a 1.42 0.98-2.05 1.66* 1.19-2.34 1.21 0.89-1.65 0.91 0.53-1.57 
Model 2b 1.41 0.95-2.01 1.65* 1.18-2.33 1.20 0.87-1.63 0.88 0.51-1.56 
Model 3c 1.45 0.99-2.13 1.64* 1.17-2.31 1.20 0.88-1.65 0.89 0.49-1.62 
Model 4d 1.45* 1.00-2.12 1.65* 1.18-2.31 1.21 0.89-1.65 0.92 0.54-1.60 

Note: Missing data for measures were handled using multiple imputation with 20 imputations. OR=Odds Ratio, CI=Confidence Interval, (*) indicates statistical significance at 
(p<0.05) and (**) indicates statistical significance at p<0.01.  
1 Use based on “During the past 30 days, how many days respondent used the following: cigarettes, alcohol, or marijuana”. Ref= no cigarette smoking, alcohol use, or marijuana use. 
2  Based on respondents who reported use of cocaine, opioids, heroin, and/or methamphetamine during the past 30 days. Ref= no heavy substances use 
3 Traditional bullying refers to bullying occurring on school property. Ref=no traditional bullying 
4  Electronic bullying includes bullying through texting, Instagram, Facebook, or other social medias outlets. Ref=no electronic bullying. 
a Unadjusted model: cigarette smoking + alcohol use + marijuana use + heavy substances use = traditional bullying + electronic bullying 
b Adjusted model controlling for sexual minority status. Sexual minority status identified as confounder by 10% change in estimate. 
c  Adjusted model controlling for sexual minority status, age, and gender. 
d Adjusted model controlling for sexual minority status, age, gender, and obesity. 
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Table 4. Multivariate logistic regression results examining bullying and substances use among 2011-2019 Youth Risk Behavior 
Surveillance System (YRBSS) American Indian/Alaska Native high school student respondents by gender (N=851) 
 
  Cigarette Smoking 

Use1 
Alcohol Use1 Marijuana Use1 Heavy Substances 

Use2 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
 
 
 
 

Females 
(n=386) 

 
Traditional 
Bullying3 

Model 1a 0.92 0.52-1.63 1.15 0.77-1.72 0.97 0.64-1.47 1.23 0.48-3.20 
Model 2b 0.88 0.58-1.35 1.11 0.82-1.50 0.92 0.69-1.38 1.14 0.89-2.42 
Model 3c 0.87 0.48-1.60 1.12 0.74-1.71 0.93 0.61-1.42 1.13 0.66-1.95 
Model 4d 0.87 0.47-1.60 1.12 0.74-1.71 0.93 0.61-1.42 1.12 0.42-3.02 

 
 

Electronic 
Bullying4 

Model 1a 1.31 0.75-2.30 1.62* 1.03-2.54 1.30 0.84-1.96 0.77 0.31-1.86 
Model 2b 1.28 0.95-2.00 1.61* 1.18-2.33 1.27 0.87-1.63 0.64 0.51-1.56 
Model 3c 1.32 0.74-2.35 1.69* 1.08-2.63 1.31 0.86-2.00 0.65 0.36-1.20 
Model 4d 1.32 0.73-2.40 1.70* 1.08-2.63 1.30 0.85-2.00 0.65 0.24-1.72 

 
 
 
 

Males 
(n=465) 

 
Traditional 
Bullying3 

Model 1a 0.80 0.44-1.45 0.92 0.60-1.42 0.91 0.54-1.52 1.52 0.92-2.50 
Model 2b 0.73 0.58-1.35 0.84 0.82-1.50 0.82 0.69-1.38 1.20 0.90-2.42 
Model 3c 0.74 0.39-1.37 0.90 0.54-1.35 0.90 0.52-1.45 1.23 0.70-1.64 
Model 4d 0.75 0.40-1.40 0.89 0.56-1.41 0.88 0.53-1.48 1.24 0.70-2.24 

 
 

Electronic 
Bullying4 

Model 1a 1.65 0.98-2.78 1.73* 1.08-2.76 1.23 0.78-1.95 1.11 0.52-2.40 
Model 2b 1.68* 0.95-2.01 1.76** 1.18-2.33 1.25 0.87-1.63 1.18 0.51-1.56 
Model 3c 1.65* 0.99-2.75 1.70* 1.10-2.72 1.15 0.73-1.83 1.12 0.50-2.60 
Model 4d 1.60 0.96-2.70 1.60 0.98-2.62 1.10 0.69-1.76 1.07 0.48-2.43 

Note: Missing data for measures were handled using multiple imputation with 20 imputations. OR=Odds Ratio, CI=Confidence Interval, (*) indicates statistical significance at 
(p<0.05) and (**) indicates statistical significance at p<0.01.  
1 Use based on “During the past 30 days, how many days respondent used the following: cigarettes, alcohol, or marijuana”. Ref= no cigarette smoking, alcohol use, or marijuana use. 
2  Based on respondents who reported use of cocaine, opioids, heroin, and/or methamphetamine during the past 30 days. Ref= no heavy substances use 
3 Traditional bullying refers to bullying occurring on school property. Ref=no traditional bullying 
4  Electronic bullying includes bullying through texting, Instagram, Facebook, or other social medias outlets. Ref=no electronic bullying. 
a Unadjusted model: cigarette smoking + alcohol use + marijuana use + heavy substances use = traditional bullying + electronic bullying 
b Adjusted model controlling for sexual minority status. Sexual minority status identified as confounder by 10% change in estimate. 
c  Adjusted model controlling for sexual minority status and age. 
d Adjusted model controlling for sexual minority status, age, and obesity. 
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CHAPTER 4 

DISCUSSION 

 Previous studies have reported the positive association between bullying and 

common substances use of cigarette smoking, alcohol, and marijuana use (Gaete et al., 

2017; Kaltiala-heino et al., 2000; Morris et al., 2006; Radliff et al., 2012; Tharp-Taylor et 

al., 2009; Vieno et al., 2011). However, findings on these associations among AIAN 

populations are inconclusive. Bullying is considered a significant public health issue and 

is only increasing due to internet social media outlets and electronic devices (Craig et al., 

2009). Substance use remains constant, and this study builds on the existing literature for 

types of bullying and substance use. To our knowledge, this is the first study that assesses 

the association of bullying and substances use, including heavy substances use, among 

AIAN adolescents. Further, we examine this association by gender.  

 Our findings showed that both types of bullying prevalence (traditional: 23.3% 

and electronic: 17.3%) were higher among AIAN adolescents than US adolescents 

reported current estimates (overall: 20.2% and electronic: 15.3%) (Seldin & Yanez, 

2019). However, studies that focus specifically on AIAN populations report a wide range 

on bullying prevalence (Bell et al., 2014; Campbell & Smalling, n.d.) which suggested 

that national studies may not capture the full picture. Research has observed that the role 

of bullying varies, where males are likely to be bullying perpetrators and females tend to 

be bullying victims (Esbensen & Carson, 2009).  As consistent with published stratified 

analyses by gender, we found AIAN females reported slightly higher bullying estimates 

than AIAN males (Azagba et al., 2020; Bell et al., 2014; Campbell & Smalling, n.d.; 

Schneider et al., 2015; Tharp-Taylor et al., 2009). However, our study did not explore 
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various aspects of bullying roles or contexts related to strength of social bounds (Gloppen 

et al., 2018), since pooled YRBSS bullying measures are limited to traditional and 

electronic bullying.  

 Our findings show that AIAN adolescents report between two to three times 

higher substance use than current national estimates (L. D. Johnston et al., 2021). As 

reported by other AI substance use studies, these differences may be attributed to 

documented disparities in health or poorer mental health outcomes and increased risk to 

use substances as a coping mechanism (Campbell & Smalling, n.d.; Warne et al., 2017). 

Observed gender differences in substance use are noted where males are more likely to 

engage in substance use than females (Cullen et al., 2008). Our findings were similar 

among male respondents with the exception of alcohol. Although there are studies that 

report higher AI alcohol use, conversely AIAN (6.7%) report lower prevalence of alcohol 

use than Hispanic/Latinos (10.0%) and the total population (9.4%) (Lipari, 2019). These 

contrasts note the need for further exploration.  

Results from our multivariate logistic regression showed adolescents were more 

likely to use alcohol in the past 30 days when exposed to electronic bullying compared to 

adolescents who were not bullied. These findings are consistent and expected with the 

literature where the odds of substance use are approximately 1-2 times higher compared 

to those who report no bullying experience (Gámez-Guadix et al., 2013; Hemphill et al., 

2011; Schneider et al., 2015). Specifically, our estimates were consistent with previously 

reported strengths of association between electronic bullying and alcohol use (Kaltiala-

heino et al., 2000). However, we expected this association to be stronger since the odds 

of alcohol use was reportedly 177% higher with electronic bullying exposure in another 
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study (Vieno et al., 2011). These differences may be due to the participant characteristics, 

as we focused solely on AIAN adolescents.  

The strong associations of bullying and cigarette smoking are consistently 

observed in various studies (Morris et al., 2006; Tharp-Taylor et al., 2009; Vieno et al., 

2011). For our cigarette smoking and marijuana use outcomes, we were unable to 

statistically conclude similar positive associations with electronic bullying as noted by 

others (Gámez-Guadix et al., 2013; Hemphill et al., 2011; Schneider et al., 2015). This 

finding was unexpected given the evidence by previous studies and AIAN populations 

reporting higher cigarette smoking prevalence than the general US population (43.3% vs. 

13.7%) (Jamal et al., 2018). However, the association appears to be going in the correct 

direction suggesting the need for future studies. In addition, Warne et al., (2017) noted an 

association between ACEs and increased drug use among AIs. The CDC recognizes 

bullying as an ACE and the established connection to long-term negative health 

consequences. Given our findings, it may suggest adding bullying as a component of the 

ACEs questionnaire.  

Interestingly, a minor statistically non-significant, protective association was 

observed between electronic bullying and heavy substance use. We did not expect this 

finding with heavy substance use since a dose-response relationship with bullying 

increased odds of heavy drug use in adolescents (Turner et al., 2018). Although heavy 

substance misuse (i.e., cocaine, heroin, methamphetamine, and opioids) is reported less 

prevalent among AIAN adolescents at the national level, various initiatives are directed at 

reducing the prevalence of opioid and stimulants misuse (SAMHSA - Substance Abuse 

and Mental Health Services Administration, n.d.). This finding however does provide 
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additional evidence for expanding and understanding electronic bullying impacts for 

other substance uses.  

 Given the already established positive associations by other studies (Gaete et al., 

2017; Kaltiala-heino et al., 2000; Morris et al., 2006; Radliff et al., 2012; Tharp-Taylor et 

al., 2009; Vieno et al., 2011) for traditional bullying with cigarette smoking, alcohol, and 

marijuana, statistically non-significant associations were observed. These findings were 

unexpected given evidence from previous studies. After adjustment for similar 

confounders, estimates from unadjusted and adjusted models did not differ. However, our 

estimates were similar to previously reported findings (Copeland et al., 2013; Hemphill et 

al., 2011; Liang et al., 2007; Morris et al., 2006). The likely explanation of our current 

study along with similarities and contrasts to other studies could be a possible shift in 

traditional bullying to electronic bullying since 82.8% of adolescents, ages 11-18 years, 

report spending 1-4 hours each day online (Henderson et al., 2013). 

We found similar results with gender stratified multivariate logistic regression 

models among AIAN adolescents where past 30-day alcohol use increased with 

electronic bullying exposure. These gender difference findings were expected and 

consistent with prior studies since boys’ report drug use more than girls. Interestingly, the 

strength of our estimate was not as strong as reported by others with alcohol use 

(AOR=9.4, 95% CI: 4.7,18.8) (A. Johnston et al., 2017; Ybarra et al., 2007). We included 

known confounders to understand changes yet estimates were in similar. Interesting, the 

association between electronic bullying and heavy substances uses was protective among 

our AIAN female respondents. This finding is inconsistent with a prior study (A. 

Johnston et al., 2017) on bullying and illicit substance use (OR=10.3, 95% CI: 3.0-35.2). 
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Nonetheless, these differences could be explained by sample sizes, race/ethnicity, or how 

we defined our outcome variable. Previous studies had smaller sample sizes, focused on 

other racial/ethnic groups besides AIANs, and we recoded heavy substance use to include 

opiates and stimulants.  

Overall, our present study found that electronic bullying exposure increased the 

odds of substance use, specifically alcohol use among AIAN adolescents. Therefore, it is 

crucial to understanding electronic bullying impacts, mechanisms, and other risk factors 

to address impacts to mental and physical health.  

Limitations 

 These study findings should be interpreted with its limitations. First, this study 

utilizes cross-sectional YRBSS data. Future studies should include a longitudinal design 

to address temporal order of bullying before substances use. In addition, other measures 

such as racism, discrimination, or resiliency factors were not considered in YRBSS 

therefore limiting the number of potential confounders included in analyses. Second, self-

report measures were used, our study findings may be influenced by recall and social 

desirability biases. Study respondents may have underreported bullying experiences and 

substances uses in order to present more favorable and positive. In addition, it would be 

difficult to validate study responses without establishment of national incident bullying 

reporting systems in school districts or States. On another note, participants were asked 

about past 30 days substances use and may inaccurately recalled last time of use or 

underreported duration of use. Third, outcomes variables were recoded from seven level 

categories to binary outcomes, where an individual who reported all 30 days of any 

substance use were treated similar to a respondent who may have reported one day of 
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substance use. Fourth, our exposure variables, traditional and electronic bullying, were 

dichotomous and restricted to respondents who are classified as bullying victims. This 

limited details on intensity or duration, other associations, or differences that may have 

been observed had information been collected on number of times bullying occurred or 

role in bullying (i.e., perpetrator or bystander). Fifth, pooled data from years 2011-2019 

were used and may impact reported prevalence of exposure and outcomes variables 

during each survey administration. However, using pooled data was necessary to increase 

AIAN respondents’ size to examine association of bullying and substance use. Within our 

current study, AIAN respondents accounted for 0.4% of the total pooled YRBSS dataset. 

Although the current sample size is small and not ideal, our regression estimates were 

robust as indicated by the range of our 95% Confidence intervals despite statistical non-

significance in our various models. Given our study population’s limited participation 

and representation in national studies, future studies should continue to oversample 

AIAN respondents.  

Strengths 

 The present study has couple of strengths. First, this is the first study to examine 

the association of traditional and electronic bullying with various substances use, 

including heavy substance use, among AIAN adolescents. Previous studies have only 

examined the impact traditional bullying with mental health outcomes. Second, we used 

pooled YRBSS data which includes a representative sample of AIAN adolescents, 

various age ranges, and grade levels.  
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Implications 

Prevention is the public health approach to reducing the impacts of bullying. 

Healthy People 2020 has indicators to reduce bullying prevalence among adolescents by 

10% (IVP-35 Data Details | Healthy People 2020, n.d.). Since 1999, many states have 

enacted anti-bullying legislations. However, there is no uniform approach or language to 

bullying, it’s disciplinary consequences, and/or referral to behavioral health services 

given states variations (Stuart-Cassel et al., 2011). The underlying policy in local schools 

for bullying is zero tolerance where disciplinary actions result in either suspension or 

expulsion of bullies. However, this policy is ineffective given the continued bullying 

prevalence. It has been noted that having at least one anti-bullying measure in policy has 

protective effects in reducing bullying, such that a 24% lower odds of reporting bullying 

and 20% lower odds of cyberbullying (Hatzenbuehler et al., 2015). It has also been 

suggested that enhancing anti-bullying legislations with more specific comprehensive 

detail, can reduce disparities in bullying (Hatzenbuehler et al., 2017).   

Our present study findings of electronic bullying as a risk factor for alcohol use 

among AIAN adolescents provides an opportunity for a multifaceted approach. The 

following multifaceted approach should incorporate a comprehensive policy enacted in 

local school districts where AIAN students reside that addresses the following: increasing 

awareness on the signs of bullying types; highlighting the negative health consequences 

of electronic bullying; establishment of a community advisory board for inclusion of 

outside perspectives; diverse partnerships; regular reporting of bullying incidences; and 

incorporating evidence-based approaches like peer support and teaching bullies anti-

aggression strategies.  
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Prior studies have demonstrated the effectiveness of peer support as an 

antibullying strategy in variety of school settings inside and outside the US (Adickes et 

al., 2013; Cowie, 2011; Houlston et al., 2009; Tzani-Pepelasi et al., 2019; Williford et al., 

2012; Yerger & Gehret, 2011). By taking a peer support approach, peer mentors can 

provide peer mentees a sense of belonging. In addition, concepts from Olweus (1978) 

anti-bullying program for aggression replacement in children, ages 6-15 years, should be 

included since emotional and social skills built for bullies (Olweus, 1978). By teaching 

bullying perpetrators skills that refocus their aggression, reduction in bullying prevalence 

will be observed. 

Those who serve as behavioral/mental health school counselors can serve as 

school leads by ensuring policies are implemented. First, designing extracurricular 

activities that increase awareness for students and recruitment of peers. School counselors 

should be knowledgeable in electronic or internet communications to improve success of 

awareness programs (Dellasega & Adamshick, 2005). Second, prior studies have noted 

the resiliency among Tribal members and the influence of culture as a protective factor in 

cessation of substance uses (Kelley et al., 2019; Whitesell, Beals, et al., 2012). By 

exploring the unique aspect of AIAN communities’ cultures and including perspectives 

of medicine man/woman, development of culturally appropriate materials and/or 

activities can be implemented to reduce bullying. Third, since gender differences have 

been previously documented, gender specific cultural activities should be implemented as 

well. Given the already high substance uses among AIAN populations, it is a critical to 

increase the number of extracurricular activities to reduce AIAN substance use.  
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It is also important to evaluate the effectiveness of culturally tailored policies and 

the activities for best practices. By taking a culturally appropriate multifaceted approach 

to bullying among AIAN populations, we will observe reductions in the following: 

bullying incidences; school dropouts; and negative health consequences of anxiety, 

depression, stress, and/or suicide. 
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CHAPTER 5 

CONCLUSIONS 

 Previous studies have examined the association between bullying and substance 

use; however, a dearth of information on this relationship is known among AIAN 

adolescents. We found that AIAN adolescents report higher traditional and electronic 

bullying prevalence than general US adolescents. In addition, AIAN males report higher 

bullying prevalence and substances use than females. We also found that among males 

and females, AIAN adolescents tend to use alcohol when exposed to electronic bullying. 

Overall, our findings indicate a positive association between bullying and some 

substances use among AIAN adolescents. 
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