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Abstract

Objective: To examine the association of multiple health behaviors to mental health functioning
in male and female collegiate athletes.

Participants: Prospective National Collegiate Athletic Association (NCAA) Division | athletes
(n=183) completed a health and wellness survey in the summer prior to joining the athletic
program.

Methods: Health behaviors (eating, sleeping, substance use, sexual, and aggressive behaviors)
and mental health functioning (psychological distress and perceived stress) were assessed. Partial
least squares (PLS) modeling was used as a multivariate approach to simultaneously examine the
association of health behaviors to mental health functioning.

Results: Aggressive behaviors, alcohol use, and fatigue were significantly associated with
symptoms of psychological distress and stress in both males and females. Attention to nutrition,
unhealthy dietary habits, and lower alcohol use was further related to psychological distress in
female athletes only.

Conclusions: Athletes’ eating, sleeping, substance use, and aggressive behaviors may provide
insight into their mental health functioning.
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Method

Participants

Decades of research on elite athletes have demonstrated that health behaviors, such as diet,
sleep, and substance use critically impact competitive performance and risk of injury.1-3

In the general population, there is a growing consensus that these behaviors globally
impact mental and physical health across the lifespan. Yet, the role of health behaviors
on athlete mental health is understudied. This relationship is particularly important for
collegiate athletes who often encounter elevated stress due to their status as both students
and athletes,% 7 which may add to the general risk for psychological problems during this
developmental period.®

Similar to nonathlete college students, there is a high prevalence of depression among
collegiate athletes.® However, heightened social stigma inherent within the culture of
athletics®-11 increases the likelihood of underreporting mental health concerns and
underutilization of counseling services in this population.11-13 |t is therefore critical to
establish novel approaches to identify potential psychological distress even when an athlete
does not self-disclose. This study sought to examine whether the assessment of health
behaviors (ie, eating, sleeping, substance use, sexual, aggressive behaviors) could provide
insight into the mental health functioning of college athletes.

Prior studies have examined single health behaviors, including diet,14 sleep,1® aggressive
behaviors,16 and substance usel” in collegiate athletes; few, however, have characterized
how these behaviors interact to holistically affect physical health outcomes!® and none have
assessed how these health behaviors interrelate to mental health outcomes. Understanding
the association between mental health and eating, sleeping, substance use, sexual, and
aggressive behaviors in athletes may help athletic trainers and other sports medicine
personnel to identify collegiate athletes experiencing mental health problems earlier and
even reduce the risk of later mental health problems. Thus, the aim of our study was

to examine how co-occurring health behaviors related to mental health outcomes in a

large sample of incoming collegiate athletes. The relationship between patterns of health
behaviors and self-reported mental health symptoms (stress, anxiety, depression, and
somatization) was assessed. We further examined whether the relationship between patterns
of health behaviors and mental health outcomes differed between males and females.

Prospective National Collegiate Athletic Association (NCAA) Division | athletes (17=184)
from a large Northeastern university completed a health behaviors survey at home prior to
entry into the athletic program. One respondent was dropped from the sample due to missing
data, leaving 183 athletes (mean age = 18.5, SD = 1.0) with complete surveys. Participants
were asked to endorse male (54.6%), female (45.4%), or intersex (0%) in response to a
single item on “gender”. All athletes were entering their first year at the university from
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public high school (80%), private high school (9%), religious-based schools (10%), charter
schools (0.5%), or home school (0.5%). Most of the athletes reported never having to repeat
a grade (93%); 5% reported receiving special education/intervention and 9% identified
having a learning disability. Athletes identified their social class as lower (1%), middle
(95%), or upper (4%); 17% reported being part of a free or reduced-fee lunch program

in high school. Athletes participated in wide range of sports including football (17%),
rowing (15%), track and field (14%), lacrosse (11%), soccer (8%), baseball (7%), basketball
(5%), field hockey (4%), wrestling (4%), swimming/diving (3%), volleyball (3%), softball
(3%), golf (3%), gymnastics (2%), tennis (0.5%), and cross-country (0.5%). The study

was approved by the university’s institutional review board and each participant provided
informed consent.

Collegiate athletes completed a 150-item health behavior survey that sought to characterize
the basic health behaviors of incoming athletes. The survey was designed to broadly capture
eating and hydration, fatigue and sleeping habits, aggressive behaviors, sexual behaviors,
and substance use behaviors. Within these items, two psychometrically sound scales were
embedded to measure the mental health outcomes of perceived stress and symptoms of
anxiety and depression. Surveys were completed online using Qualtrics survey platform.

A subset of items that specifically gauged five primary health behavior domains (eating,
fatigue/sleep, aggression, sexuality, and substance use) were used in the present analyses.

Eating behaviors

Participants responded to 3 items regarding how often they have meals during the week
with response options from 0 to 7 days (eg, “In a typical week, how many days did you

eat breakfast?”), 8 items about the types of food they consume in a week (eg, “How often
did you eat at a fast food restaurant?”) on a Likert scale from 1 (Mot atal)to 5 (A

lob), and 5 items regarding hydration (“How often did you drink plain water?”) rated on a
similar scale. An exploratory factor analysis with principal axis factoring and orthogonal
(varimax) rotation was performed to reduce the 11 dietary and 5 hydration items. The
analysis identified two factors accounting for 33.3% of variance, corresponding to healthy
and unhealthy dietary habits. The factor loadings are presented in Table 1. Items with
loadings below .40 (ie, lunch, pre-made meals, and sports drinks) were considered weakly
associated with the factorl® and excluded before computing factor scores. In addition, 5
items assessed attention to nutrition (eg, “In a typical week, how much attention did you
pay to making sure you ate healthy proteins and fats?”) on a Likert scale from 1 (Not

at all) to 5 (A /lol). The nutrition attention items demonstrated strong internal consistency
(Cronbach’s alpha .85) and thus were summed to produce a total attention to nutrition score,
where higher values indicated greater attention. To assess criterion validity, we examined
the association of attention to nutrition with eating habits. Total attention to nutrition

was positively correlated with healthy factor scores (r= .57, p<.001), eating all meals
(breakfast: r=.38, p<.001; lunch: r=.18, p=.015; dinner: r= .17, p=.02), fruits (r= .58,
p<.001), pre-made/low calorie meals (r= .22, p=.003), vegetables (r= .46, p< .001), and
salad (r= .40, p< .001), and negatively correlated with unhealthy factor scores (r=-.39, p
<.001), eating fast food (r=-.23, p=.002), candy and cookies (r= .27, p < .001), frozen
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food meals (r=-.24, p=.001), chips and salty snacks (r=-.35, p<.001), and drinking
caffeinated soda (r=-.25, p=.001).

Energy and sleeping behaviors

Six items were adapted from the Profile of Mood States (POMS) Short Form to

measure overall energy levels.20 Specifically, items from the vigor-activity and the fatigue-
Inertia subscales were used. These subscales have previously demonstrated good internal
consistency.?! In this study, a factor analysis confirmed a two-factor structure that
distinguished the fatigue and vigor items. Cronbach’s alpha was .65 for the fatigue items
and .71 for the vigor items, possibly due to the low number of items in each subscale22 and
the use of select items rather than the complete POMS. We selected specific items rather
than the complete scale to limit the length of the overall survey, and due to the specific goals
of the parent study from which our data were drawn. Each item was asked on a 5-point
Likert scale ranging from 1 (Not at all) to 5 (Extremely). We reverse coded all items such
that higher scores indicated more energy, and calculated a total energy score. Athletes also
reported the typical number of hours of sleep they received each night over the past month.

Substance use behaviors

Alcohol and drug use items were adapted from the Youth Risk Behavior Survey (YRBS) by
the Centers for Disease Control and Prevention (CDC).23 Two items were used to evaluate
alcohol consumption and heavy drinking. Specifically, “In the past 30 days, how many days
did you have at least one drink of alcohol?” to measure frequency of alcohol consumption,
and “In the past 30 days, how many days did you have 5 (males)/4 (females) or more drinks
of alcohol within a couple of hours?” to measure binge drinking.24 The 2 items assessing
alcohol use were combined to create an alcohol composite score, where a higher score
indicated heavier usage. The Rutgers Alcohol Problem Index (RAPI), a reliable and valid
self-report survey, 2526 was used to measure alcohol problems. The 22-item questionnaire
was modified to have a two-choice response selection to indicate the frequency of alcohol-
related problems?6 (1 = 0 times, 2 = 1 or more times) with Cronbach’s alpha of .74. The
majority of collegiate athletes (81%) reported no problems with alcohol. Therefore, total
RAPI score was dichotomized to distinguish those who reported (1) from those who did not
report (0) alcohol-related problems.

A single item assessed whether participants had ever tried any of the following drugs:
marijuana, cocaine, heroin, party drugs (eg, ecstasy or molly), diuretics, peptide/growth
hormones, blood doping agents, anabolic steroids, or nutritional supplements with banned
substances. As most collegiate athletes reported no drug use, a composite drug score was
created where no lifetime drug usage was coded as 0, trying marijuana only was coded as 1,
and trying other drugs or polydrug use including marijuana was coded as 2.

Aggressive behaviors

Aggressive behaviors were assessed using the 12-item Short-Form Buss—Perry Aggression
Questionnaire (BPAQ), which consists of 4 subscales measuring hostility, anger, and
physical and verbal aggression.2’ Respondents rated items on a Likert scale from 1
(Extremely unlike me) to 6 (Extremely like me). Previous research has reported good
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reliability and validity of the BPAQ.28 This questionnaire had good internal consistency
(Cronbach’s alpha = .89) and thus the total BPAQ score was used as an indicator of overall
aggressive behaviors. Higher scores indicated more aggressive behaviors.

Sexual behaviors

Two items from the YRBS were included to assess how many times an individual regretted
a sexual decision (A) while intoxicated and (B) not intoxicated.23 Response options ranged
from 1 (Never) to 4 (More than 5 times). The majority of the sample (68%) reported no
occasions of sexual regret with or without intoxication. Therefore, a dichotomous variable
indicating whether a respondent had ever experienced sexual regret was created based on
endorsing having ever experienced either.

Mental health outcome measures.—The Brief Symptom Inventory-18 (BSI-18)
assessed severity of psychological distress, including depression, anxiety, and somatization,
on a scale from 1 (Not at all) to 5 (Extremely).2° The BSI-18 has been reported to have
good reliability and validity for collegiate athletes3? and showed good internal consistency
in this sample (Cronbach’s alpha = .82). We calculated total scores such that higher scores
indicated more overall symptoms of distress. The 4-item Perceived Stress Scale (PSS)
assessed perceived stress, with responses from 1 (NVeven) to 5 (Very often).3! Two items
were reverse coded per the scoring key. Although the Cronbach’s alpha in this sample was
low (.55), a total score was nonetheless computed based on the strong psychometrics of the
longer PSS from which the 4 items were drawn.3! Alternatively, the low alpha scores may be
related to the specific sample and/or demand characteristics of this sample.

Data analysis

Differences between males and females in health behaviors and mental health outcome
measures were compared with independent #tests, chi-square tests, and Fisher’s exact test
where appropriate. Analyses were performed using SPSS version 24.0. Partial least squares
(PLS) was then used to assess the relationship between all health behaviors and mental
health outcomes on the whole sample and split by males and females. PLS is a multivariate
technique for relating two sets of variables to each other.32-3 Its data-driven approach
requires no prior assumptions about the relationship between variables. As all comparisons
are entered in one step, there is no need to correct for multiple comparisons.32 Singular
value decomposition was performed on the covariance of the health behaviors and BSI/stress
outcome variables to produce orthogonal dimensions or latent variables (LVs). These LVs
represent the similarities and differences in covariance of the two sets of measures. The
significance of LVs was computed by 1,500 permutation tests where the health behaviors
were randomly reordered creating a sampling distribution to determine the probability

of LVs occurring by chance.38 An LV was considered statistically significant when the
probability of the singular value was less than .05.

Each independent variable is associated with a weight or “salience” on the LV (similar to a
factor loading). To determine the stability of each variable’s contribution to the LV, salience-
to-standard error, or bootstrap ratios (BSRs), were calculated with bootstrap estimation

in which the observations of health behaviors and mental health outcome variables were
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resampled 500 times with replacement.3” BSRs are interpreted similarly to Zscores such
that when a BSR is larger than 2 it corresponds to a 95% confidence limit (0 < .05) and is
considered stable. PLS was performed with a PLS software package?’ in MATLAB.

Results

Mean scores and proportions for all measures are reported in Tables 2 and 3. There were

no significant differences in mental health outcomes (BSI-18 and PSS total scores) between
males and females (ps > .05). Females had higher healthy factor scores ({181) = 6.70, p
<.001, Cohen’s d=1.0) and total attention to nutrition scores ((181) = 2.91, p=.004,
Cohen’s d'= .44) relative to males. Males reported more hours of sleep compared to females
(4181) = 3.03, p=.003, Cohen’s d=.45). Overall, the percentage of males and females
who reported consuming alcohol was similar (86% and 77%, respectively; ;(2(1) =243, p
=.12). However, males and females had a different pattern of alcohol use (;(2(3) =9.80, p
.02; Table 3) with more males than females indicating that they have drank alcohol before
but not recently. Due to low expected frequencies, we used Fisher’s exact test to compare
drug composite scores. There was a significant difference in drug usage between males and
females (p = .049), with males reporting more drug use than females. Levene’s test indicated
a violation of homogeneity of variance for aggressive behavior scores only; corrected test
statistics are reported. Males endorsed more aggressive behaviors ({166.25) = 5.29, p<
.001, Cohen’s d=.77) than females. There were no significant differences between males
and females in unhealthy factor scores, energy levels, alcohol-related problems, or sexual
regret.

We assessed the relationship between health behaviors and mental health variables across
the entire sample. One significant LV emerged (p < .001) accounting for 88.2% of the cross-
block variance. Increased psychological distress and stress symptoms were associated with
increased aggressive behaviors and alcohol use, and reduced energy across the whole sample
of participants (Figure 1). We next examined the relationship between health behaviors and
mental health variables in males and females separately. There were two significant LVs.
The first LV (p < .001, accounting for 63.9% of cross-block variance) showed a similar
pattern, where higher psychological distress and stress symptoms were associated with
greater aggressive behaviors and more frequent alcohol use, and reduced energy for both
males and females (Figure 2(A)). The second LV (p=.002, 24.3% of cross-block variance)
demonstrated that higher psychological distress was associated with more unhealthy dietary
habits, reduced attention to nutrition, and less frequent alcohol use in female athletes (Figure
2(B)). The effect was not significant for stress symptoms or in male athletes.

Comment

Collegiate athletes, like their nonathlete peers, face a myriad of mental health problems?;
however, athletes may be more hesitant to report these problems because of a perception
that psychological issues signify weakness.10:11 Therefore, athletic trainers and other sports
medicine personnel need new tools to identify mental health problems that do not rely

on self-report of mental health symptoms. This study provides preliminary support that
examining health behaviors may serve as such a tool. To our knowledge, this is the only
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study to examine the relationship of multiple health behaviors to mental health outcomes in
a sample of incoming collegiate athletes.

Female athletes in our sample reported more healthy dietary habits, attention to nutrition,
and recent drinking, whereas males reported more sleep, drug use, and aggressive behaviors.
There were no differences between males and females in either mental health assessment nor
in the link between health behaviors and mental health. In both male and female athletes,
aggressive behaviors, alcohol use, and fatigue were associated with increased stress and
psychological distress. In addition, a pattern of unhealthy dietary habits, reduced attention

to nutrition, and less frequent alcohol use was related to psychological symptoms only in
female athletes.

The positive association of aggressive behaviors, alcohol use, and fatigue with increased
stress and psychological distress are supported by studies assessing these factors
individually. Aggressive behaviors have been shown to predict depression and anxiety and
be positively related to alcohol use in athletes.16:38 Increased alcohol use has been associated
with experiencing more psychiatric symptoms.39 Fatigue has not previously been associated
with mental health outcomes in collegiate athletes; however, a recent study found that
collegiate athletes report substantial levels of daytime tiredness that was correlated with poor
sleep quality.X® Further, poor sleep quality was associated with stress and depression among
college students.4%41 The present study suggests that collegiate athletes with more impulsive
behaviors like aggressive acts and greater alcohol consumption, combined with irregular
sleep schedules and subsequent fatigue may be at a heightened risk for less effective
emotional-regulation. Further characterization of whether prospective assessment of these
health behaviors could predict mental health problems is needed.

The identification of a female-specific link between health behaviors and mental health is
also in keeping with differences between males and females in lifestyle and risk for chronic
diseases.*2 Overall, less frequent alcohol use, more unhealthy dietary habits, and reduced
attention to nutrition were associated with higher symptoms of psychological distress.

The link between eating behaviors and mental health is consistent with the association

of binge eating to negative feelings such as anger, depression, and feeling down in female
collegiate athletes,*3 and with female athletes tending to report greater body and body
weight dissatisfaction and more body image related anxiety than males.1443 It is also
supported by evidence that female collegiate athletes receive more nutrition information*4
and, in turn, have better nutrition knowledge than their male counterparts.#® It may be that
healthy eating behaviors and attention to these behaviors could serve as indicators of positive
self-perception, better overall health, and reduced symptoms of depression and anxiety in
women. This observation warrants follow-up studies that specifically track whether eating
behaviors could serve as an objective measure of mental health functioning in female
athletes.

The observation that more frequent alcohol consumption in female athletes was associated
with fewer psychological symptoms was unexpected. A tentative hypothesis is that social
connectedness, or the sense of belonging to a social group, may mediate the association
between alcohol use and psychological distress as collegiate athletes who report higher
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social connectedness tend to experience fewer symptoms of depression.%? Although not
specifically tested in athletes, most studies on college students show that social motives

for drinking are a significant predictor of alcohol consumption.#6-47 Importantly, the results
suggest better psychological functioning among female athletes who drink more often, but
not who binge drink more often or experience alcohol-related problems. Thus, it may be
that frequent, but not heavy drinking provides female athletes with a way to fit in with
their peers, increasing feelings of belonging, and decreasing their psychological distress;
however, a more nuanced approach to measuring alcohol use that considers both quantity
and frequency, motivations and reasons for drinking, and expectancies from drinking is
needed to clarify drinking behaviors and their relation to mental and physical health.

Taken together, these findings have implications for sports medicine personnel. Athletic
trainers and other sports medicine personnel are responsible for athletes’ overall health

and well-being, but they often lack training to identify mental health symptoms. However,
their regular interactions with athletes put sports medicine personnel in the best position to
recognize problematic behaviors. Health behaviors are easily observed and quantified, and
perceived to be more socially acceptable to admit than symptoms of depression and anxiety.
This study has identified patterns of health behaviors that may serve as proxies for mental
health concerns. Future studies should track health behaviors over time to better understand
their association with symptoms of psychological distress and stress.

The current findings emphasize the importance of considering multiple health behaviors and
using multivariate techniques to assess the interactive effect of these behaviors on mental
health. The study, however, should be considered in light of its limitations. Participants
were collegiate athletes from a single northeastern US university; different health behavior
patterns may emerge in other university settings. Further, data were from a self-report
survey that was completed prior to athletes’ official entry into the athletic program. Even
though the athletes completed the survey at home, the veracity of their responses may have
been affected by social desirability and concerns about potential consequences to endorsing
certain behaviors. Moreover, due to time and resource restrictions, some questionnaires (eg,
POMS) were not included in their entirety within the overall survey. Instead, specific items
were selected that targeted health behaviors of interest. Finally, as this was a cross-sectional
study, we are limited in being able to assess causal relationships. However, these findings
provide a basis for future studies to follow behaviors over the course of a collegiate athlete’s
career to examine whether they predict mental health outcomes.

Conclusions

This preliminary study sought to underscore the reciprocal connection between the body
and mind. It suggests that measuring health behaviors, such as diet, sleep, exercise, and
alcohol use, may circumvent the need to directly measure mental health symptoms, which
many athletes seem hesitant to do.12 Collegiate athletes are a unique subpopulation in

the college environment. The college experience of these young adults may be distinct
from their nonathlete peers due to the extensive time commitments of sport participation.
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This may not only impact their social and academic schedules, but also their ability

to access university health care centers. Collegiate athletes with mental health concerns
often go unseen, undiagnosed, and untreated. The results of this study lay the ground

work for developing novel early intervention approaches to identify potential mental health
problems in this population by leveraging the skills and knowledge bases of sports medicine
physicians, athletic training staff, and other sport-based professionals that routinely interact
with collegiate athletes. If replicated, these findings support further study into the use of
health behaviors as proxies for psychological wellness.
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Figurel.

Health behaviors and mental health outcomes in the overall sample. A significant latent
variable (LV) from the PLS analysis of the whole sample indicated a significant relationship
between energy, aggressive behaviors, and alcohol use and mental health outcomes.
Psychological distress and stress were measured using the Brief Symptom Inventory (BSI)
and Perceived Stress Scale (PSS), respectively. Left panel. BSI and PSS correlations. Error
bars represent 95% confidence intervals. Right panel. Bootstrap ratios (BSR; analogous to
a Z-score) for health behaviors; a BSR threshold of 2 corresponds to a p-value of p < .05,
significance is represented by the solid line. Positive values indicate a positive correlation
with psychological distress and stress scores; negative values indicate a negative correlation.
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Health behaviors and mental health outcomes in male and female athletes. (A) A significant
latent variable (LV) from the PLS analysis separated by males and females indicated a

significant relationship between energy, aggressive behaviors, and alcohol use and mental

health symptoms for both males and females. (B) A second significant LV indicated

a relationship between unhealthy dietary habits, nutrition attention, and alcohol health

behaviors and psychological distress for females only. Left panels: Brief Symptom Inventory

(BSI) and Perceived Stress Scale (PSS) correlations. Error bars represent 95% confidence
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intervals. Right panels: Bootstrap ratios (BSR) for health behaviors; a BSR threshold of 2
corresponds to a p-value of p < .05, significance is represented by the solid line. Positive
values indicate a positive correlation with psychological distress and stress scores; negative
values indicate a negative correlation.
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Table 1

Factor loadings for the nutrition and hydration items.

Item Healthy  Unhealthy
Vegetables 0.64 -0.20
Fruit 0.61 -0.24
Breakfast 0.50 0.00
Salad 0.50 -0.08
Water 0.43 -0.22
Dinner 0.42 0.07
Other caffeinated beverages 0.40 -0.02
Fast food -0.19 0.61
Candy/cookies 0.02 0.58
Chips or salty snacks 0.03 0.56
Caffeinated soda -0.08 0.50
Energy drinks 0.09 0.44
Frozen food meals -0.17 0.42
Lunch 0.21 0.00
Premade low calorie or diet 0.17 0.16
Sports drinks -0.11 0.33
Proportion of variance accounted for by each factor 19.93 13.40

Bolded items loaded significantly onto the factor.
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Descriptive statistics of health behaviors for males and females.

Table 2

Male(n=100) Female(n=83) pyqaued
Healthy factor scores -0.35(0.77) 0.42 (0.77) 0.000
Unhealthy factor scores 0.03 (0.88) -0.04 (0.81) 0.548
Nutrition attention 13.63 (5.05) 15.70 (4.43) 0.004
Energy 21.21 (2.86) 21.19 (3.26) 0.970
Hours of sleep 7.61(1.27) 7.06 (1.16) 0.003
BPAQ total 2153 (8.72) 16.00 (5.26) 0.000
PSS total 8.18 (2.38) 8.41 (2.54) 0.529
BSI-18 total 20.64 (3.98) 21.13 (4.62) 0.440

BPAQ: Buss—Perry Aggression Questionnaire; PSS: Perceived Stress Scale; BSI-18: Brief Symptom Inventory-18.

Mean scores with SDin parentheses.

a . .
Bolded values indicate p < .05 based on independent samples #test
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Table 3

Frequencies of health behaviors in males and females.

Male(n=100) Female(n =83)

Regret about Sexual Decisions

No 62 (62.0%) 62 (74.7%)

Yes 38 (38.0%) 21 (25.3%)
Alcohol

Don't drink 14 (14.0%) 19 (22.9%)

No recent drinking 16 (16.0%) 3(3.6%)

Recent drinking, no recent binging 26 (26.0%) 28 (33.7%)

Recent binging 44 (44.0%) 33 (39.8%)
RAPI

No 81 (81.0%) 68 (81.9%)

Yes 19 (19.0%) 15 (18.1%)
Drugs

No drugs 62 (62.0%) 65 (78.3%)

Marijuana only 31 (31.0%) 16 (19.3%)

Marijuana & other drugs 7 (7.0%) 2 (2.4%)

RAPI: Rutgers Alcohol Problem Index.
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