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ABSTRACT
For many students, college is a period of life filled with new experiences and
stressful events. Students cope with the immense stress of college by engaging in risky
health behaviors (e.g., alcohol, illicit drug, tobacco use) that can lead to detrimental
health outcomes (e.g., obesity). Current literature reveals there may be psychological
traits (e.g., resilience, grit, self-compassion) that protect students from adopting these
risky health behaviors. The purpose of this thesis was to examine the relationship
between the psychological traits of resilience, grit, and self-compassion on risky health
behaviors (e.g., alcohol, tobacco, illicit drug use) and health outcomes (e.g., obesity) in
college students. It was proposed that resilience, grit, and self-compassion would protect
against risky health behaviors and health outcomes, as indicated by a negative
relationship between variables. Two hundred seventeen full-time students attending a 4year university between the ages of 18 and 24 years completed an anonymous online
survey measuring levels of resilience, grit, and self-compassion and how these traits
relate to risky health behaviors and health outcomes. The average anxiety (47.35 + 0.94)
and depression (11.47 + 0.45) symptoms scores for this sample were substantially higher
than published average scores, (37.47) and (8.4), respectively, for a demographically
similar sample (Björgvinsson, Kertz, Bigda-Peyton, McCoy & Aderka, 2013; Spielberger
et al, 1983). Participants who reported higher levels of trait resilience were more likely
to report a greater number of days where they consumed their maximum number of
alcoholic beverages over the last year, even when controlling for anxiety and depression
[r = +0.16, n = 167, p<0.05]. Grit was not significantly associated with any risky health
behavior or health outcomes after controlling for anxiety and depression. Interestingly,

ii
when controlling for anxiety and depression, there was a positive, not negative,
relationship between self-compassion with tobacco use [r = +0.20, n = 166, p< 0.05],
nicotine use [r = +0.24, n = 166, p< 0.05], and marijuana use [r = +0.26, n = 166, p<
0.05]. Finally, resilience and self-compassion were negatively associated with BMI [r = 0.14, n = 198, p< 0.05; r = -0.18, n = 190, p< 0.05] respectively; however, these effects
disappeared when controlling for anxiety and depression. This thesis adds to a growing
body of research examining protective mechanisms among college students for coping
with stress and highlights the need for more research.
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Chapter 1
INTRODUCTION
Scope of the Problem
For many students, college is a period of life filled with new experiences and
stressful events. As a result of these stressful events, students across the country have
developed mental health problems in response balancing all of the pressures that come
with being a full-time student. A national survey from the American Psychological
Association (APA) explored the mental health problems of over 125,000 undergraduate
students among 150 colleges and universities in the United States (Novotney, 2014). The
survey reported that around one-third of students suffered from depression that affected
their daily lives. Similarly, almost half of students reported high levels of anxiety, and
30.3% of students undergoing counseling have seriously considered suicide in the past
(Novotney, 2014). Sadly, the APA notes that the prevalence of mental health problems
among college students has increased significantly within the last few years (Novotney,
2014).
Students cope with the immense stress of college by engaging in risky health
behaviors that can detrimentally affect their health. One of the most common risky
health behaviors among college students is binge alcohol drinking. Binge alcohol
drinking is defined as having 5 or more drinks for men, and 4 or more drinks for women,
in a 2-hour period (NIAAA, 2015). In the spring of 2018, the National College Health
Assessment-II surveyed over 73,000 students among 140 different universities in the
United States to assess the binge drinking habits of undergraduates [American College
Health Association (ACHA), 2018]. The survey reported that 37.4% of students reported
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consuming 5 or more drinks in one sitting during their last social activity (ACHA, 2018).
Additionally, 76.4% of students reported an estimated blood alcohol concentration (BAC)
of at least 0.10 during their last social activity (ACHA, 2018). Individuals with a BAC of
0.10 can experience reduced reaction time, slurred speech, and poor coordination of arms
and legs (American Addiction Centers, 2019). There are many published explanations
for why college students adopt these alcohol use behaviors. The most concerning,
perhaps, is a significantly positive relationship between alcohol use and symptoms of
depression and anxiety as rates of these disorders continue to soar on college campuses
(Baer, 2002).
In addition to binge drinking, researchers have explored recreational drug use and
nicotine use in college students. In a randomly selected, representative sample of 10,904
undergraduates in the United States, 6.9% of students reported non-medical use of
prescription stimulants (e.g., Adderall, Ritalin, Dexedrine) within the past year (McCabe,
Knight, Teter, & Wechsler, 2004). Similarly, students who used these stimulants for nonmedical reasons were more likely to report the use of other recreational drugs such as
ecstasy and cocaine (McCabe et al, 2004). In terms of marijuana usage, the National
College Health Assessment-II showed that 22.4% of respondents used marijuana in the
last 30 days (ACHA, 2018). Finally, regarding nicotine and tobacco use, the National
College Health Assessment-II showed that 7.7% of respondents had used cigarettes in the
past 30 days as well as 10.1% of students had used an e-cigarette in the last 30 days
(ACHA, 2018). With regards to mental health, many students adopt these substance
abuse behaviors in response to stress and depression (Bandiera, Loukas, Li, Wilkinson, &
Perry, 2017).
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The National College Health Assessment-II measured body mass index (BMI)
and levels of physical activity among college students as important indicators of physical
health. The survey reported that, across both males and females, 23.8% of college
students reported a BMI of 25-29.9, thereby classifying them as overweight (ACHA,
2018). Even more concerning, 16.2% of students reported a BMI of 30.0 or more,
thereby classifying them as obese (ACHA, 2018). In terms of level of physical activity,
the survey reported that 46.2% of college students were not meeting the recommended
exercise patterns (i.e. at least 30 minutes of moderate-intensity cardio or aerobic exercise
on 5 or more days of the week) set forth by the American Heart Association (AHA)
(AHA, 2017).
Psychological Buffers
Resilience. Although the findings of substance abuse behaviors and mental
illness prevalence among college students are cause for concern, there may be potential
buffers that protect students from adopting these risky health behaviors. One potential
buffer is the psychological trait, resilience. Resilience is thought to be a measure of
coping with stressful events in one’s life and being able to overcome adverse experiences
(Connor & Davidson, 2003). Much of the current resilience literature is focused on
understanding the factors that play into the development of resilience. Resilience is a
dynamic process that is affected by many different factors including biological factors
(e.g., brain structure and function, neurohormones), psychological traits (e.g., personality,
self-esteem, cognitive appraisal), and social factors (e.g., family stability, social
networks) (Herman et al, 2011; McEwen, 2017).
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Resilience has been shown to counteract the negative effects of cortisol, one of
the main hormones released during the stress response (McEwen, 2017; Stix, 2011).
Dehydroepiandrosterone (DHEA) counteracts the negative effects of cortisol on the body
by dampening activation of the hippocampus, which has shown to induce anxiety during
the stress response (Stix, 2011). When faced with chronic and extreme stressors, people
who are high in resilience have higher levels of DHEA, thereby mitigating the
detrimental effects of the excess cortisol released during these stress responses (Stix,
2011). In terms of health, resilience has been shown to protect against anxiety,
depression, and several other mental health outcomes (Connor & Davidson, 2003;
McEwen, 2017). Additionally, higher resilience is directly related to higher GPA and
better academic performance in college students (Hartley, 2011).
Grit. Another potential buffer for substance abuse behaviors and mental illness in
college students is “grit.” Grit is defined as the perseverance and passion for long-term
goals even when facing adversity or a lack of reward (Duckworth, Peterson, Matthews &
Kelly, 2007). The grit literature has primarily focused on how grit relates to academic
success, perseverance, and conscientiousness in students (Credé, Tynan, & Harms, 2017).
Based on the results of six separate studies across participant populations of Ivy League
undergraduates, West Point cadets, and successful grade school students, a 12-question
scale, the Short Grit Scale (Grit-S), was developed to examine whether grit is a predictive
measure of goal achievement (Duckworth & Quinn, 2009). This scale has been
particularly useful in measuring grit and its relationship to academic success,
conscientiousness, perseverance, and persistence in school (Credé et al, 2017).
Typically, students who tend to have higher levels of grit perform better in school and
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achieve higher GPAs (Duckworth & Quinn, 2009). Similarly, grit has also been linked to
other high-order traits such as resilience, conscientiousness, and retention (Credé et al,
2017), thereby shining light on a possible relationship between grit and substance abuse
behaviors and mental illness prevalence in college students (Eskreis-Winkler, Shulman,
Beal & Duckworth, 2014). There are no known reports of biological processes
associated with grit at this time.
Self-Compassion. In addition to resilience and grit, self-compassion is a trait that
may serve as a potential buffer for poor health outcomes in college students. Selfcompassion is defined as the ability to hold one's feelings of suffering with a sense of
warmth, connection, and concern (Neff & McGehee, 2010, pg. 226). Essentially, selfcompassion refers to one’s ability to show kindness to oneself in the face of adversity
(Neff & McGehee, 2010). As a means of measuring this trait, the Self-Compassion Scale
(SCS) was developed to assess personal traits such as feelings of personal inadequacy
and difficulties that require self-compassion (Neff, 2003). Because of its effectiveness,
the SCS has been used in many studies examining the relationship between selfcompassion and both physical and mental health. One study assessing the effectiveness
of a weight loss intervention that focused on elements of self-compassion showed that
adult women who were more mindful and self-compassionate of their eating habits and
body image showed an increase in weight loss and a decrease in BMI, emotional eating
and self-criticism (Palmeira, Cunha & Pinto-Gouveia, 2017). Additionally, higher levels
of self-compassion were significantly associated with lower levels of anxiety and
depression and higher levels of life satisfaction (Neff, 2003). Because of its association

6
with positive mental health outcomes, self-compassion may be a potential buffers for
poor health outcomes and behaviors in college students.
Unanswered Questions
Currently, little research has examined the relationship between these
psychological traits and risky health behaviors in college students. One study examining
the effects of resilience on drug use in college students has produced promising results.
In a cross-sectional study, 199 undergraduate students from an introductory psychology
class at a mid-South university were recruited to assess the relationship between
resilience and illicit drug use (Davis & Spillman, 2011). More importantly, the results of
the survey showed that abstention from drug use was positively correlated with the
strength of relationships that students had with their parents. In fact, one of the most
common reasons cited by students for abstention was parental disapproval. The results of
the survey also showed that strength of relationships with parents was positively
correlated with resilience in the students surveyed (Davis & Spillman, 2011). A second
study examined the effects of resilience and showed significant positive effects on health
behaviors (e.g., snacking, physical activity, risk taking) in adolescents (Mistry,
McCarthy, Yancey, Lu, & Patel, 2009). Specifically, researchers assessed resiliency
factors, such as parental supervision and support, and how these factors correlate with
health behaviors (e.g., snacking, physical activity, risk taking) (Mistry et al, 2009). The
results showed that teenagers who had more parental supervision were less likely to
engage in risky health behaviors (e.g., smoking, drinking) as well as unhealthy snacking
(Mistry et al, 2009). Finally, in a study exploring the relationship between obesity and
socio-demographic factors in a sample of 540 middle-aged adults in Portugal, researchers
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found that higher BMI was predicted by low levels of resilience among these individuals
(Stewart-Knox et al, 2012). Despite these findings, no studies have examined this
relationship between resilience and risky health behaviors in college students, who
generally have less parental supervision compared to the average adolescent.
Similar to resilience, very few studies have examined whether grit predicts the
adoptions of detrimental health habits in college students. Despite this absence of
research, grit does appear to influence the exercise habits. In a cross-sectional study of
students, staff, and faculty from three Midwestern universities, participants were asked to
take a survey assessing grit and how it relates to the adherence to exercise habits (Reed,
Pritschet & Cutton, 2012). Results from the survey showed that individuals who scored
higher levels of grit were more likely to adhere to moderate and intense exercise plans
overtime when compared to those who showed lower levels of grit (Reed et al, 2012).
In addition to grit, little is known about the effects of self-compassion on risky
health behaviors in college students. Recent studies examining self-compassion have
produced promising results aimed at promoting healthier lifestyle habits in certain
populations. For example, in a study examining the effectiveness of different tobaccouse interventions, 126 adult smokers were randomized into one of four different
interventions (Kelly, Zuroff, Foa, & Gilbert, 2010). One intervention focused on
teaching individuals to be more self-compassionate as they tried to quit smoking (Kelly et
al, 2010). After 3 weeks of following the intervention, participants in the selfcompassion intervention showed higher rates of smoking reduction compared to any
other intervention (Kelly et al, 2010). Researchers cite the large effect that selfcompassion had on smokers’ abilities to reduce their tobacco use (Kelly et al, 2010).
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Still, this study was retrospective in the way it focused on reducing unhealthy behaviors
after they had already formed. No studies have taken a proactive approach and examined
the ways self-compassion can protect individuals from adopting risky health behaviors.
Despite these promising findings on how resilience, self-compassion, and grit
play a role in risky health behaviors and health outcomes, there is a large gap in the
literature pertaining to how these psychological traits can serve as protective factors for
detrimental risky health behaviors in college students. Similarly, the literature exploring
the ways these psychological traits in college students is very limited. The purpose of this
thesis was to examine the relationship between the psychological traits of resilience, grit,
and self-compassion on risky health behaviors and health outcomes (e.g., alcohol, drug,
and tobacco use, BMI) in college students.
Hypotheses
Hypothesis 1. I hypothesized that resilience, self-compassion, and grit would be
negatively associated with alcohol use such that as self-reported levels of resilience, grit,
and self-compassion increased, self-reported levels of alcohol use would decrease.
Rationale: Resilience has been shown to protect against negative mental health
outcomes including anxiety and depression (Connor & Davidson, 2003). Due to the high
rates of binge drinking among college students, particularly in response to these mental
health outcomes, it was predicted that high resilience may act as a buffer for adopting this
health habit (Baer, 2002). Unlike resilience, little to nothing is known about the
relationship between grit or self-compassion and alcohol consumption in college
students. Therefore, because of the known positive relationship between grit and
resilience, I hypothesized that grit would serve as a buffer for alcohol use in college
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students mainly due to its significant association with resilience (Eskreis-Winkler et al,
2014). Finally, self-compassion is associated with lower levels of anxiety and depression
(Neff, 2003). Therefore, it was predicted that college students with higher levels of selfcompassion will have lower rates of alcohol use because of the known positive
relationship between alcohol use, anxiety and depression (Baer, 2002).
Hypothesis 2. I hypothesized that resilience, self-compassion, and grit would be
negatively associated with illicit drug use and tobacco use such that as self-reported
levels of resilience, grit, and self-compassion increased, self-reported illicit drug use and
tobacco use would decrease. Rationale: Increased resilience has been associated with
lower levels of drug and tobacco use in adolescents (Davis & Spillman, 2011). Because
of this inverse relationship between resilience and drug use, it was predicted that college
students with high resilience would show similarly lower levels of drug and tobacco use.
Higher levels of grit were predicted to be associated with lower levels of drug and
tobacco use due to its strong association with resilience (Eskreis-Winkler, Shulman, Beal
& Duckworth, 2014). Finally, self-compassion has been shown to decrease tobacco use
among life-time smokers (Kelly et al, 2010).
Hypothesis 3. I hypothesized that resilience, self-compassion, and grit would be
negatively associated with BMI such that as self-reported levels of resilience, selfcompassion, and grit increased, BMI would decrease. Rationale: In weight loss
interventions, higher levels of self-compassion have been associated with decreases in
BMI in adult women (Palmeira et al, 2017). Grit has also been shown to increase
exercise habits in individuals, thereby promoting weight loss and decreasing BMI (Reed
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et al, 2012). Finally, low levels of resilience have been shown to predict high BMIs
among middle-aged Portuguese men and women (Stewart-Knox et al, 2012).
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Chapter 2
METHODS
Subjects
In order to participate in this survey, individuals were required to be between the
ages of 18 to 24 years, a full-time student at a 4-year undergraduate institution, and
comfortable with the English language. Individuals who did not meet these criteria were
excluded from the survey. Following these exclusions, a final sample of 217 participants
between the ages of 18 and 24 years was used for analyses.
Recruitment strategies for this study included emailing the survey to individuals,
placing flyers around the Penn State campus, and sharing the survey via Facebook (see
Appendix A). As an extra incentive, participants who completed the survey had the
option of entering their name in a lottery for a $25 Amazon gift card. A link was
provided at the end of survey where participants could enter their names to be placed in
the lottery.
Survey Overview
As part of a larger study, an anonymous online survey was used to explore the
relationship between certain psychological traits including resilience, grit, and selfcompassion and risky health behaviors and health outcomes in college students. For this
thesis, risky health behaviors included binge alcohol use, tobacco use, and illicit drug use.
Health outcomes included body weight and height to later calculate BMI, as well as
anxiety and depression symptoms. The survey was created using the web-based
application Qualtrics (www.qualtrics.com, Provo, UT). Before participants were
recruited, the survey was examined and approved by the Penn State Institutional Review
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Board (see Appendix B). A complete copy of the survey, including the initial consent
form that participants had to complete before participating in the survey, can be found in
Appendix C.
Psychological Measures
Resilience. Resilience was measured in participants using the Connor Davidson
Resilience Scale-10 (CD-RISC-10) (Connor & Davidson, 2003). This scale included 10
items that asked participants to specify the degree to which they felt the statement in each
item best represents them (see Appendix D). The items were scored from 0 to 4, with 0
being “not true at all” and 4 being “true nearly all the time.” A composite score was
generated for each participant, with the minimum score being 0 (lowest level of
resilience) and the maximum score being 40 (highest level of resilience) (Connor &
Davidson, 2003).
Grit. In order to measure levels of grit in participants, an 8-item scale called the
Short Grit Scale (Grit-S) (Duckworth & Quinn, 2009) was included in the survey (see
Appendix E). Each item included a statement relating to grit and asked participants to
specify the degree to which that statement represented them. Each item was scored from
1 to 5, with 1 indicating “not like me at all” and 5 indicating “very much like me.” Items
1, 3, 5, and 6 were reversed scored. An average score was generated from responses to
produce an overall grit score for each participant, with a minimum score of 1 (indicating
the lowest level of grit) and a maximum score of 5 (indicating the highest level of grit)
(Duckworth & Quinn, 2009).
Self-Compassion. Self-compassion was measured using the Self-Compassion
Scale (SCS) (Neff, 2003) (see Appendix F). This scale included 12 items in which
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participants were asked to report the degree to which they feel each item best represents
them. Each item was scored from 1 to 5, with 1 being “almost never” and 5 being
“almost always.” An average score was generated for each participant to represent that
participant’s level of self-compassion. A minimum score of 1 indicated very low levels
of self-compassion, and a maximum score of 5 indicated very high levels of selfcompassion (Neff, 2003).
Risky Health Behaviors
Alcohol Use. Four questions were included in the survey to record levels of
alcohol use in each participant (see Appendix A pgs. 48-49 of this thesis). These four
questions were included based on the list of recommended alcohol use questions by the
National Institute on Alcohol Abuse and Alcoholism (NIAAA) for studying alcohol use
patterns in individuals (NIAAA, 2004). These questions include average alcohol use,
average alcohol consumption, maximum number of alcoholic drinks consumed in a 24hour period, and number of times consuming maximum number of alcoholic drinks in the
last year. For the first measure (Average Alcohol Use), the survey asked, “How often, on
average, do you usually drink alcohol?” Responses ranged from “every day” to “once a
year or less.” Each response was scored from 1 to 5 with 5 being “every day” and 1
being “once a year or less.”
For the second measure (Average Alcohol Consumption), the survey asked, “If or
when you drink alcohol, how much, on average, do you usually drink at any one time
(e.g., cans of beer, glasses of wine, liquor drinks)?” Responses included “6 or more
servings,” “5 or 6 servings,” “3 or 4 servings,” “1 or 2 servings,” and “less than 1
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serving.” Each response was scored from 0 to 4 with 4 being “6 or more servings” and 0
being “less than 1 serving.”
For the third measure (Max Number of Alcoholic Drinks in 24-Hour Period), the
survey asked, “In the last year, what is the maximum number of alcoholic beverages you
have consumed in a 24-hour period?” Responses included “0 servings,” “1-2 servings,”
“3-5 servings,” “6-10 servings,” “11-15 servings,” and “more than 15 servings.” Each
response was scored from 0 to 5 with 0 being “0 servings” and 5 being “more than 15
servings.”
For the fourth and final measure (Number of Days Consum. Max Number Last
Year), the survey provided a text box that asked participants to report the number of
times in the last year they had consumed their maximum number beverages in a 24-hour
period. Each measure was individually correlated with each psychological measure for
hypothesis testing.
Tobacco Use. One item was included in the survey to measure levels of tobacco
use (see Appendix A pg. 49 of this thesis). Participants were asked to record how often
they used tobacco products. Responses ranged from “never” to “daily.” Each response
was scored from 1 to 6, with 1 being “never” and 6 being “daily.”
Illicit Drug Use. Three items were included in the survey to measure levels of
illicit drug use (see Appendix A pg. 49-50 of this thesis). For marijuana use, participants
were asked to record how frequently they use marijuana. Responses ranged from “never”
to “daily.” Each response was scored from 1 to 6, with 1 being “never” and 6 being
“daily.” For nicotine use not related to tobacco, participants were asked to record how
frequently they “vape” or use nicotine products (e.g., hookah). Responses ranged from
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“never” to “daily.” Each response was scored from 1 to 6, with 1 being “never” and 6
being “daily.” Finally, illicit drug use was measured by having participants record how
often they use illicit drugs (e.g., illegal drugs excluding marijuana, study drugs, etc.).
Responses ranged from “never” to “daily.” Each response was scored from 1 to 6, with 1
being “never” and 6 being “daily.” Each item was individually correlated with each
psychological measure for hypothesis testing.
Health Outcomes
Body Mass Index (BMI). Participants were asked to report their height (in inches)
and weight (in pounds). Body mass index was calculated for each participant by dividing
body weight (in kilograms) by the square of height (in meters) [Centers for Disease
Control and Prevention (CDC), 2016]. The healthy range for BMI is from 18 to 24.9,
while individuals who have BMIs from 25-29.9 are classified as overweight. Individuals
who have BMIs of 30 or more are classified as obese (CDC, 2016).
Anxiety. Anxiety was measured using the Self-Evaluation TRAIT Questionnaire
(STAI Form Y-2) (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) (see Appendix
G). The questionnaire includes 20 questions each with responses scored from 1 to 4, with
nine of the 20 questions being reverse scored. Responses range from “not at all” (coded
as 1) to “very much so” (coded as 4). A composite score was generated for each
participant to represent that individual’s level of anxiety. A minimum score of 20
indicates low levels of anxiety, and a maximum score of 80 indicates high levels of
anxiety (Spielberger et al, 1983).
Depression. Depression was measured using the Center for Epidemiologic Studies
Depression Scale Revised (CESD-R-10) (Björgvinsson, Kertz, Bigda-Peyton, McCoy &
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Aderka, 2013) (see Appendix H). The questionnaire includes 10 items that ask
participants to self-report depressive symptoms. Responses were scored from 0 to 3, with
0 indicating “rarely or none of the time” and 3 indicating “all of the time.” Two of the
items are reverse scored. A composite score was generated for each participant, with a
maximum score of 30 (indicating high risk for depression) and a minimum score of 0
(indicating low risk for depression). Any individual with a score of 10 or higher is
considered to be at a significant risk for depression (Björgvinsson et al, 2013).
Statistical Analyses
All statistical analyses, including descriptive statistics, Pearson-product moment
correlations, and partial correlations, were performed using IBM SPSS Statistics for
Windows (Armonk, NY: IBM Corp). All tests were two-tailed, and statistical
significance was determined at alpha = 0.05.
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Chapter 3
RESULTS
A total of 217 participants from the ages of 18 to 24 years completed the survey.
Of these participants, 30 identified as male, 182 identified as female, and five identified
as non-binary or did not specify their gender identity. Other demographic characteristics
including race and ethnicity were recorded for each participant. The results of these
characteristics are shown in Table 1.
Descriptive statistics were generated for each psychological measure. Average
scores and ranges of scores for resilience, grit, and self-compassion are reported in Table
2. For the study sample, the average resilience score was 27.73 + 0.48, which is
consistent with the published average resilience score (27.21) from a demographically
similar sample (Campbell-Sills & Stein, 2007). The average grit score for the sample
was 3.32 + 0.05, which also is similar to the published average score (3.46) for this
demographic (Duckworth et al, 2007). Finally, the average self-compassion score for the
sample was 2.98 + 0.04, which is similar to the published average score (3.15) for a
demographically similar sample (Neff, 2003).
Table 2 reports the descriptive statistics for all of the health outcomes measured in
the survey, including BMI, anxiety symptoms, and depression symptoms. The average
BMI (25.10 + 0.41) for this sample was consistent with published average BMIs for this
demographic (25.1-27.9; National Center for Health Statistics, 2017). The average
anxiety symptoms score (47.35 + 0.94) for this sample was substantially higher than the
published average score (37.47) for a demographically similar sample (Spielberger et al,
1983). Similarly, the average depression symptoms score (11.47 + 0.45) for this sample
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was higher than the published average score (8.4) for a demographically similar sample
(Björgvinsson et al, 2013). The reported anxiety and depression symptoms scores for our
sample meet the clinical cut-offs for anxiety (40) and depression (10), respectively
(Julian, 2011; Björgvinsson et al, 2013).
Table 3 reports the descriptive statistics for all risky health behaviors measured in
the survey including alcohol, tobacco, marijuana, nicotine, and recreational drug use.
There are no published averages for these measures; therefore these scores were reported
separately from the psychological measures and health outcome scores in Table 2.
Risky Health Behaviors
Alcohol Use. Table 4 presents Pearson-product moment correlations between
psychological measures (e.g., resilience, grit, self-compassion) and self-reported risky
health behaviors and health outcomes (e.g., alcohol use, illicit drug use, BMI, anxiety,
depression scores). In regards to Hypothesis 1, resilience was significantly, and
surprisingly positively, associated with the number of days in which participants have
consumed their maximum number of drinks in the last year (Number of Days Consum.
Max Number Last Year). In other words, participants who reported higher levels of trait
resilience were more likely to report a greater number of days where they consumed their
maximum number of alcoholic beverages over the last year [r = +0.16, n = 187, p<0.05].
There were no significant associations between grit and self-compassion with any of the
self-reported alcohol use measures.
Tobacco and Illicit Drug Use. For Hypothesis 2, grit was significantly and
negatively associated with illicit drug use such that those who had higher levels of grit
were less likely to use marijuana [r = -0.16, n = 204, p< 0.05] and recreational substances
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[r = -0.17, n = 204, p< 0.05]. There was no significant association between grit and use
of nicotine products. Additionally, there was no significant association between
resilience or self-compassion and any form of illicit drug use (e.g., marijuana, nicotine,
recreational drug use) or tobacco use.
Body Mass Index (BMI). For Hypothesis 3, resilience and self-compassion were
negatively associated with BMI [r = -0.14, n = 198, p< 0.05 and r = -0.18, n = 190, p<
0.05, respectively]. There was no significant association between grit and BMI.
Anxiety and Depression. Prior work from our laboratory revealed a significant
negative relationship between anxiety and depression with resilience, grit, and selfcompassion (Casilli, D’Souza & Klein, under review; D’Souza, Casilli & Klein, under
review). In addition, there is a large body of literature demonstrating a significant
positive association between depression, anxiety, and drug use in college students
(Bandiera et al, 2017). Because of these associations, coupled with epidemic levels of
anxiety and depression among college students that were replicated in the present sample,
I examined the relationship between resilience, grit, and self-compassion with risky
health behaviors while controlling for anxiety and depression.
Table 5 presents partial correlations between psychological measures (e.g.,
resilience, grit, self-compassion) and self-reported risky health behaviors and health
outcomes (e.g., alcohol use, illicit drug use, BMI) while controlling for anxiety and
depression. When controlling for anxiety and depression, resilience was still positively
associated with “Number of Days Consum. Max Number Last Year” such that those who
reported higher levels of resilience were more likely to report a greater number of days
where they consumed their maximum number of alcoholic beverages in the last year [r =
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+0.16, n = 167, p<0.05]. Additionally, self-compassion was negatively associated with
“Average Alcohol Use” such that those individuals with higher levels of self-compassion
were less likely to consume alcohol regularly [r = -0.15, n = 167, p< 0.05].
With regards to tobacco and illicit drug use, when controlling for anxiety and
depression, self-compassion was positively associated with tobacco use [r = +0.20, n =
167, p< 0.05]. Similarly, self-compassion was positively associated with nicotine use [r
= +0.24, n = 167, p< 0.05] and marijuana use [r = +0.26, n = 167, p< 0.05]. Interestingly,
the relationship between grit and illicit drug use was no longer statistically significant
when controlling for anxiety and depression. With regards to BMI, when controlling for
anxiety and depression, resilience and self-compassion were no longer significantly
associated with BMI.
Confirmation of Hypotheses
In regards to Hypothesis 1, the predicted negative relationship between grit and
self-compassion with alcohol use was not confirmed. When controlling for anxiety and
depression, the negative association with self-compassion alcohol use was partly
confirmed as self-compassion was negatively associated with “Average Alcohol Use” [r
= -0.15, n = 167, p< 0.05]. The predicted negative relationship between resilience and
alcohol use was not confirmed. Surprisingly, the relationship between resilience and the
number of days in which participants have consumed their maximum number of drinks in
the last year (Number of Days Consum. Max Number Last Year) was positive [r = +0.16,
n = 187, p<0.05], and remained after controlling for anxiety and depression [r = +0.16, n
= 167, p<0.05].
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In regards to Hypothesis 2, the predicted negative relationship between resilience,
grit, and self-compassion with tobacco use was not confirmed. Similarly, the predicted
association between resilience and self-compassion with all forms of illicit drug use (e.g.,
marijuana, nicotine, recreational drug use) was not confirmed. The predicted association
between grit and illicit drug use was confirmed in that grit was negatively associated with
marijuana use [r = -0.16, n = 204, p< 0.05] and recreational drug use [r = -0.17, n = 204,
p< 0.05]. When controlling for anxiety and depression, however, the predicted
associations of grit with marijuana and recreational drug use did not remain.
Interestingly, when controlling for anxiety and depression, the negative relationship
between self-compassion with illicit drug and tobacco use was not confirmed due to the
surprisingly positive associations with tobacco use [r = +0.20, n = 166, p< 0.05], nicotine
use [r = +0.24, n = 166, p< 0.05] and marijuana use [r = +0.26, n = 166, p< 0.05]. The
predicted negative association between grit and nicotine use was not confirmed.
In regards to Hypothesis 3, the predicted negative associations with resilience and
self-compassion were confirmed such that resilience [r = -0.14, n = 198, p< 0.05] and
self-compassion [r = -0.18, n = 190, p< 0.05] were negatively associated BMI. When
controlling for anxiety and depression, the predicted relationships between resilience and
self-compassion with BMI did not remain. The predicted negative association with grit
and BMI was not confirmed before and after controlling for anxiety and depression.
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Chapter 4
DISCUSSION
Currently, rates of anxiety and depression are staggering among students
attending 4-year universities (Novotney, 2014). As means of coping with these mental
health issues, and the immense stress experienced in college, many students adopt risky
health behaviors (e.g., bing alcohol, drug, and tobacco use), which can lead to detrimental
health outcomes. Recent literature has explored the ways psychological traits (e.g.,
resilience, grit, self-compassion) may serve as protective factors for risky health
behaviors among adolescents and adults; however, there have been no studies that have
examined these combined protective factors in college students. As an initial step to fill
gaps in the literature, this thesis focused on examining the relationship between
psychological traits (e.g., resilience, grit, self-compassion), risky health behaviors (e.g.,
binge alcohol, illicit drug, and tobacco use), and detrimental health outcomes (e.g., BMI,
anxiety, depression) in college students.
Resilience, grit, and self-compassion were measured in 217 college students using
established scales previously used in studies assessing these traits (Connor & Davidson,
2003; Duckworth & Quinn, 2009; Neff, 2003). Binge alcohol, illicit drug and tobacco
use, BMI, anxiety, and depression also were assessed. With regards to binge alcohol use,
it was predicted that resilience, grit, and self-compassion would be negatively associated
with binge alcohol use in college students. Similarly, it was predicted that resilience, grit,
and self-compassion would be negatively associated with illicit drug and tobacco use.
Finally, it was predicted that resilience, grit, and self-compassion would be negatively
associated with BMI.
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Anxiety and depression symptoms scores reached clinical cut offs for these
mental health disorders, and are consistent with current rising rates among a national
sample of college students (e.g., Björgvinsson et al, 2013). Similarly, resilience, grit, and
self-compassion scores in this sample were consistent with published averages for
demographically similar samples (Campbell-Sills & Stein, 2007; Duckworth et al, 2007;
Neff, 2003). Because of this, it seems reasonable to assume that results from this sample
are reliable and reflect recent mental health trends in college students (Novotney, 2014).
With regard to binge alcohol use by undergraduates, the American College Health
Association (ACHA; 2018) reported that 37.4% of students reported consuming 5 or
more drinks in one sitting during their last social activity in the spring of 2018 (ACHA,
2018). The current consumption rates suggests an increasing trend with 46.1% of our
respondents consuming 6 or more alcoholic beverages in a 24-hour period. Further, 30%
of the study sample reported at least occasional marijuana use, with 12% reporting using
marijuana at least weekly or more. These results are consistent with the ACHA (2018)
survey trend of 22.4% of college students reporting marijuana use in the last 30 days.
Similarly, tobacco and nicotine product (e.g., vaping) use followed published trends with
19% of the study using tobacco and 13.4% using nicotine products recently, which is
consistent with the ACHA 2018 report (ACHA, 2018). Finally, 8.8% of the study
population reported at least occasional illicit and recreational drug use, which is
consistent with McCabe and colleagues’ (2004) report with undergraduates (6.9%).
Taken together, the frequency of drug use reported in our study is reflective of national
norms among college students.
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With regards to health outcomes, 21.7% of respondents reported a BMI between
25 and 29.9, which classifies them as overweight and is consistent with the ACHA (2018)
report on college students’ overweight status (23.8%) [Center for Disease Control and
Prevention (CDC), 2017]. Fourteen percent of respondents reported a BMI of 30 or
above, which classifies them as obese and also is consistent with the ACHA (2018) report
on college student’s obesity status in a much larger population (16.2%) (CDC, 2017).
Alcohol Use
Resilience. With regard to the first hypothesis, the predicted negative relationship
between resilience and alcohol use was not confirmed. To date, a review of the literature
suggests there are no available publications on resilience and alcohol use in college
students. Resilience protects against negative mental health outcomes including anxiety
and depression in community samples, clinical trials, and primary care outpatients
(Connor & Davidson, 2003). Therefore, I predicted a negative relationship between
resilience and alcohol use because of high rates of anxiety and depression on college
campuses and the known positive relationship with alcohol use (Baer, 2002). When the
hypothesis was not confirmed, I controlled for anxiety and depression in the analyses.
This is when a significant relationship between resilience and alcohol use was revealed.
Surprisingly, the relationship was positive suggesting that students with high levels of
resilience had more numbers of days in which they had consumed their maximum
number of drinks in the last year compared to less resilient students. This inverse
relationship was completely unexpected. Upon further examination of the literature
exploring resilience and risky health behaviors, the research is limited. One study,
however, provides potential insight into this finding. In a sample of Canadian
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adolescents, Phillips and colleagues (2019) report that higher resilience may actually
result in higher frequency of risky health behaviors. Specifically, they report an
unexpected “J-shaped” relationship between resilience and early sexual activity such that
adolescents who were more resilient were more likely to engage in early sexual activity
(Phillips et al 2019). This reported “J-shaped” relationship may explain the positive
relationship between resilience and alcohol use in the present study sample (Phillips et al,
2019).
To further explore this unexpected finding, I conducted a multivariate analysis of
covariance (MANCOVA) with anxiety and depression scores as covariates and the four
measures of alcohol use as the dependent variables in the model. For resilience,
consistent with Phillips and colleagues (2019), I split the study population into tertiles
based on resilience scores to create an independent variable that consisted of three
separate resilience groups [low (N=54), average (N=84), high (N=61)] with mean
resilient scores (+ standard error of the mean) of 19.22 + 0.59, 27.70 + 0.18, and 35.30 +
0.41, respectively. This model was statistically significant for the maximum number of
alcoholic beverages consumed in a 24-hour period with average resilient participants
reporting the lowest maximum number of alcoholic beverages compared to low and high
resilient participants [F(2,170) = 2.55, p<0.05, corrected model]. The overall R2 for this
model was 0.035 or r = 0.187 which means that this model accounts for 18.7% of the
variance in maximum number of alcoholic beverages consumed in a 24-hour period. In
other words, the maximum number of alcoholic beverages in a 24-hour period was
predicted by residual resilience scores once anxiety and depression symptom scores were
taken into account. This finding is novel in that it suggests that resilience is an important
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predictor of risky alcohol use in college students only when accounting for anxiety and
depression. In the model, anxiety appeared to be especially important in the resiliencemax 24-hour alcohol relationship [F(1,170) = 3.92, p<0.05, corrected model]. Future
studies on resilience and protective factors need to include anxiety and depression in
order to explore the ways in which these mental health outcomes moderate the
relationship between resilience and risky health behaviors.
These findings raise questions of how and why increasing levels of resilience
among college students may increase binge alcohol intake when controlling for anxiety
and depression levels, which already are associated with increased risk of binge alcohol
use (Baer, 2002; Wilsnack, Wilsnack, Gemel & Kantor, 2018). While I used the NIAAA
(2004) recommended questions for measuring alcohol use behaviors in this study, the
questions are very broad and do not provide a detailed assessment of actual alcohol use
behaviors. In addition, this was retrospective data collection, which can be inherently
biased by self-report and inaccurate recall. An earlier study by Campbell-Sills and
colleagues (2006) reported a positive relationship between resilience and extraversion.
Further, increased extraversion predicts alcohol use in college students (Nogueira-Arjona
et al, 2018). This relationship between resilience and extraversion is novel, and
extraversion should be included in future studies in order to better understand resilience
and alcohol use in college students.
From a biobehavioral perspective, there has been growing interest in the
underpinnings of resilience as a result of chronic stress exposure (McEwen, 2017). It is
plausible that adverse early life experiences can lead to either adaptive or maladaptive
biobehavioral outcomes. As proposed by McEwen (2017), neurobiological and
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behavioral changes as a result of adverse life experiences may be adaptive in the short
term; however, these biobehavioral states can become maladaptive once the threat passes.
Adverse early-life experiences can alter how the brain responds to stressors and result in
coping behaviors that can be either adaptive or maladaptive (McEwen, 2017). The
transition into college is a stressful unfamiliar experience for many students, and it is
plausible that the copping strategies employed by more resilient students as a result of
early negative life experiences do not transfer successfully to college. In other words,
highly resilient students may be especially at risk for college-related stressors precisely
because of the experiences that shaped their coping resources. These maladaptations
require complex interventions (McEwen, 2017), but it would be prudent to better
understand the biological and behavioral processes that may separate these high risk/high
resilient students from their peers.
To better explore the relationship between resilience, anxiety, depression, and
alcohol use, future studies could use a longitudinal design that tracks daily alcohol use
patterns while also measuring baseline levels of resilience, anxiety, and depression in
college students. In addition, early life adversity measures, such as the Centrality of
Event Scale (CES) (Berntsen & Rubin, 2006), should be included in order to assess the
degree to which these adverse early-life experiences still affect college students and
influence their daily lives. For example, Riordan and colleagues (2018) effectively
employed a web-based intervention (WBI) with ecological momentary assessments
(EMA) to deliver and collect alcohol use-related information from first-year college
students. In addition, Slavish, Turrisi, and colleagues (2018) successfully built on binge
alcohol WBI and EMA intervention methods in first-year college students to better
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understand affect, mental health symptoms, and alcohol use in women. Future studies
should build on these methods to better understand potential buffers for targeting alcohol
use among college students.
Grit and Self-Compassion. The predicted negative relationship between grit and
alcohol use was not confirmed, even when controlling for anxiety and depression.
Similarly, the predicted negative relationship between self-compassion and alcohol use
was not confirmed. However, similar to results with resilience, self-compassion was
negatively associated with average alcohol use such that students who had higher levels
of self-compassion were less likely to use alcohol regularly when controlling for anxiety
and depression. This finding is new and emphasizes the need to include anxiety and
depression scores when building a model describing the ways in which self-compassion
influences alcohol use in expected ways.
Summary. One aim of this thesis was to understand the effects of resilience, grit,
and self-compassion on alcohol use in college students. Consistent with current reviews
of the grit literature suggesting the limited role that grit may play in the academic realm
(Credé, Tynan & Harms, 2017), the construct of grit does not appear to play an important
role in risky alcohol use among college students, at least in this limited sample.
However, resilience and self-compassion appear to be important areas of further
exploration along with anxiety and depression for understanding potential interventions
for risky alcohol use in college students.
Tobacco and Illicit Drug Use
With regard to the second hypothesis, specifically tobacco use, the predicted
negative relationship between resilience, grit, and self-compassion was not confirmed.
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However, a positive association emerged for self-compassion with tobacco use when
controlling for anxiety and depression. Specifically, participants with higher levels of
self-compassion were more likely to use tobacco.
In terms of illicit drug use (e.g., nicotine, marijuana, recreational drug use), the
predicted negative relationship between resilience and self-compassion with all forms of
illicit drug use was not supported. With regard to grit, however, the predicted negative
relationship between grit and illicit drug use was not confirmed when controlling for
anxiety and depression. However, consistent with tobacco smoking, self-compassion was
positively association with both nicotine and marijuana use when anxiety and depression
symptoms were controlled for in the analyses.
Summary. Another aim of this thesis was to understand the relationship between
resilience, grit, and self-compassion with tobacco and illicit drug use. A review of the
literature revealed no published data exploring the association of self-compassion with
nicotine, tobacco, or marijuana use in college students. The positive relationship between
self-compassion and tobacco, marijuana, and nicotine use is surprisingly consistent with
the positive relationship between resilience and alcohol use. The available research
appears to be limited to one paper examining the relationship between self-compassion
and risk of substance use disorder in adults (Phelps, Paniagua, Willcockson & Potter,
2018), and a second paper examining self-compassion training among cigarette smokers
(Kelly et al, 2010). Results suggest that self-compassion among older adults is inversely
associated with risk of substance use disorder (Phelps et al, 2018) and also is associated
with cigarette cessation in adult smokers (Kelly et al, 2010). These two findings
contradict the present findings in this sample of college students. While the two studies
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included the same self-compassion measure (Neff, 2003) used in this thesis, the
participant samples and outcomes measures differ dramatically. For example, Phelps and
colleagues (2018) used The Alcohol Smoking and Substance Involvement Screening Test
(ASSIST) to evaluate substance use disorder risk for alcohol, marijuana, and opioids.
The present study only used singular measures to record illicit drug use in college
students. Kelly and colleagues (2010) only measured tobacco smoking in adult daily
cigarette smokers, whereas the present study included only a few daily smokers. There
was a statistically significant positive association between resilience and self-compassion
in the present sample, which underscores the point made earlier about the effects of
maladaptive coping behaviors among undergraduates under the novel college
environment.
Body Mass Index (BMI)
With regard to the last hypothesis, the predicted negative associations between
resilience and self-compassion with BMI were confirmed in that resilience and selfcompassion were negatively associated with BMI. Surprisingly, these relationships
disappeared after controlling for anxiety and depression. The predicted negative
association between grit and BMI was not seen in this sample, even after controlling for
anxiety and depression.
The negative associations between resilience and self-compassion with BMI
found in this study are consistent with current literature that explores these relationships
in adult men and women (Palmeria et al, 2017; Stewart-Knox et al, 2012). The lack of
association found between grit and BMI contributes to the limitations of the grit construct

31
for predicting behaviors outside the realm of academic achievement, perseverance, and
conscientiousness reported by Credé and colleagues (2017).
General Conclusions
These novel results highlight a potential vulnerability in the existing resilience
and self-compassion literature. Based on these findings, it is possible that resilience and
self-compassion may have non-linear and unexpectedly positive associations with risky
health behaviors in college students when adjusting for anxiety and depression. This
thesis adds to a growing body of research trying to understand protective mechanisms for
coping with stress and highlights the need for more research. Future studies should
include more refined behavioral and psychological outcomes within a longitudinal
design. Additionally, certain biomarkers, such as cortisol and dehydroepiandosterone,
that are markers of stress and resilience, respectively, should be measured in order to
understand allostatic load and other biobehavioral responses to early life adversity
(McEwen, 2017).
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Table 1
Gender, Race, and Ethnicity Characteristics of Study Sample (N = 217)

Variable

Gender
Female
Male
Non-Binary
Prefer not to Answer
Ethnicity
Not of Hispanic/Latino/
Spanish origin
Hispanic or Latino
Other Spanish origin
Prefer not to answer
Race
White or Caucasian
Black or African American
Asian or Asian American
Other
Prefer not to answer
Native American or Alaska Native
Other Pacific Islander

Percent (N)

83.9%
13.8%
1.8%
0.5%

(182)
(30)
(4)
(1)

90.7% (196)
6.9%
1.4%
0.9%

(15)
(3)
(2)

76.5%
8.8%
6.5%
6.5%
0.9%
0.5%
0.5%

(166)
(19)
(14)
(14)
(2)
(1)
(1)
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Table 2
Average (+ Standard Error of the Mean) Scores for Psychological Trait Measures and
Health Outcomes Among Study Participants
Variable
(Scale)

Average Score

Scale Range

27.73 + 0.48

0 – 40

27.211,a

Grit
(Grit-S)

3.32 + 0.05

1–4

3.462,b

Self-Compassion
(SCS)

2.98 + 0.04

1–5

3.153,c

25.10 + 0.41

16+

25.1-27.94,d

Trait Anxiety
(STAI)

47.35 + 0.94

20 – 80

37.475,e

Depression
(CESD-10)

11.47 + 0.45

0 – 30

8.46,f

Psychological Traits
Resilience
(CD-RISC-10)

Health Outcomes
Body Mass Index (kg/m2)

1

San Diego State University undergraduates
Ivy League college student population
3
Canadian medical student sample
4
Men and women aged 18-25 years
5
Undergrdauate college students
6
Young adult women aged 20-26 years
a
Campbell-Sills, L., & Stein, M. B. (2007)
b
Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R. (2007)
c
Neff (2003)
d
National Center for Health Statistics (2017)
e
Spielberger et al. (1983)
f
Björgvinsson, T., Kertz, S.J., Bigda-Peyton, J.S., McCoy, K.L., Aderka, I.M. (2013)
2

Published
Average
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Table 3
Average (+ Standard Error of the Mean) Scores for Risky Health Behaviors Among Study
Participants
Variable
(Scale)

Average Score

Scale Range

3.19 + 0.08

1–5

Average Alcohol
Consumption

1.49 + 0.07

0–4

Max Number of Alcoholic
Drinks In 24-Hour Period

2.12 + 0.08

0–5

Number of Days Consum.
Max Number Last Year

3.03 + 0.32

Tobacco Use

1.42 + 0.07

1–6

Marijuana Use

2.01 + 0.10

1–6

Nicotine/Vape Use

1.49 + 0.07

1–6

Recreational Drug Use

1.28 + 0.05

1–6

Risky health behaviors
Average Alcohol Use

Self-reported
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Table 4
Pearson-product Moment Correlations (r) for Resilience, Grit, and Self-Compassion with
Risky Health Behaviors and Health Outcomes Scores Among Study Participants (N)

Variable
(Scale)

Risky health behaviors
Average Alcohol Use

Resilience
r (N)

Psychological Measures
Grit
Self-Compassion
r (N)
r (N)

-0.09 (198)

-0.06 (203)

-0.13 (189)

Average Alcohol
Consumption

0.11 (196)

0.06 (200)

0.05 (187)

Max Number of Alcoholic
Drinks In 24-Hour Period

0.08 (199)

0.04 (204)

0.11 (190)

Number of Days Consum.
Max Number Last Year

0.16* (187)

-0.03 (191)

0.03 (181)

Tobacco Use

0.04 (199)

-0.09 (204)

0.07 (190)

Marijuana Use

0.01 (199)

-0.16* (204)

-0.03 (190)

Nicotine/Vape Use

0.05 (199)

-0.13 (204)

0.13 (190)

Recreational Drug Use

-0.09 (199)

-0.17* (204)

-0.01 (190)

Health Outcomes
Body Mass Index (kg/m2)

-0.14* (198)

-0.12 (203)

-0.18* (190)

Trait Anxiety
(STAI)

-0.54* (181)

-0.49* (181)

-0.69* (181)

Depression
(CESD-10)

-0.47* (190)

-0.44* (190)

-0.57* (190)

*p < 0.05
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Table 5
Partial Correlations (Controlling for Anxiety and Depression) for Resilience, Grit, and
Self-Compassion with Risky Health Behaviors and Health Outcomes Scores Among Study
Participants (N=167)

Variable
(Scale)

Risky health behaviors
Average Alcohol Use

Resilience
r

Psychological Measures
Grit
Self-Compassion
r
r

-0.08

-0.10

-0.15*

Average Alcohol
Consumption

0.11

0.09

0.04

Max Number of Alcoholic
Drinks In 24-Hour Period

0.05

0.05

0.11

Number of Days Consum.
Max Number Last Year

0.16*

-0.05

0.01

Tobacco Use

0.09

-0.05

0.20*

Marijuana Use

0.10

-0.09

0.23*

Nicotine/Vape Use

0.10

-0.09

0.25*

Recreational Drug Use

0.04

-0.12

0.08

Health Outcomes
Body Mass Index (kg/m2)

-0.09

-0.05

-0.09

*p < 0.05
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