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Abstract
Literature concerning university sport suggests that student-athletes make a myriad of
behavioural sacrifices (e.g. pain, academics, sleep) to support their participation. While
willingness to sacrifice has been linked with a host of positive outcomes (e.g., cohesion),
whether athlete behavioural sacrifice is linked to mental health is currently unclear. The purpose
of this study was to examine the relationship between behavioural sacrifice and mental health in
university student-athletes. Using a non-experimental design, university student-athletes (N = 45;
Mage = 20.02) completed a multi-item questionnaire tapping behavioural sacrifice, the WarwickEdinburgh Mental Wellbeing Scale, and the Perceived Stress Scale. Participants did report
making sacrifices for their sport, with sacrifice of leisure activities and sleep being most
common. Results of bivariate correlations between behavioural sacrifice and mental health were
in directions hypothesized, yet none reached conventional levels of significance (p > .05).
Further, behavioural sacrifice did not significantly predict mental health. Results of the study
showcase that student-athletes do make a variety of sacrifices to accommodate the demands of
university sport. Additionally, findings surrounding mental health support the need for further
investigation into sacrifices made within sport to develop a better understanding of associated
outcomes.1
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Chapter 1: Literature review

Introduction
Millions of people around the world choose to participate in sport as their main form of
physical activity (Hulteen et al., 2017). In the Americas, as much as 39% of youth, 30% of
adolescents, and five percent of adults report playing sports such as soccer, basketball, or ice
hockey (Hulteen et al., 2017). Many do so for enjoyment, others to stay healthy, and some
simply to distract themselves from the stress of everyday life (Hulteen et al., 2017). Regardless
of the purpose, these individuals often choose to participate in sport to attain a positive outcome
– whether it be physiological, psychological, or social (Fraser-Thomas et al., 2005; Hulteen et
al., 2017). While sport participation often decreases or terminates during adolescence (Balish et
al., 2014), many individuals do choose to transition into more advanced levels of competition
and instead show a greater commitment towards athletic activities (Fraser-Thomas et al., 2008).
This increased focus on sport often leads to the sacrifice of other factors in life to meet the
demands of more elite sport performance (Cronin et al., 2015; Miller & Kerr, 2002; National
Collegiate Athletic Association (NCAA), 2016). Anecdotal evidence of athletes making
sacrifices to compete at the highest level is rampant in popular media (Burgnoli, 2020; Loung,
2019). Empirical investigations into athlete sacrifice, on the other hand, are relatively scarce
(Cronin et al., 2015; Prapavessis & Carron, 1997). But do these sacrifices have implications for
the future (e.g. health, career, etc.) that should be considered? A better understanding of this
phenomenon is needed, to fully support and advise athletes in their pursuit of their athletic
aspirations. In light of this, the following study looks to address the relationship between athlete
sacrifices and mental well-being and stress in university student-athletes.
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Athlete Sacrifice
Grounded in the seminal research of Ericsson, Krampe, and Tesch-Romer (2003),
Malcolm Gladwell (2008) popularized the idea that 10,000 hours of deliberate practice must be
contributed towards a skill before an individual can be considered an expert. While the 10,000hour rule has been challenged (Collins & McNamara, 2012), there is little question that success
in sport is acquired as a consequence of ability, environmental supports, dedication and hard
work to name but a few. The commitment to attain athletic (or any) level of expertise, may lead
to the sacrifice of other activities. This sort of behaviour is seen in student-athletes as they
commit countless hours towards development and competition in university sports (NCAA,
2016, 2017a).
Sacrifice is often understood within the context of institutionalized structures,
interpersonal relationships, and norms across a variety of disciplines including psychology,
sociology, theology, and economics (Hirsch, 1990; Holding et al., 2019; Pomery et al., 2009;
Van Lange et al., 1997). According to the Oxford English Dictionary (2022) sacrifice is defined
as, “the destruction or surrender of something valued or desired for the sake of having, or
regarded as having, a higher or more pressing claim”.1 Extended to sport, sacrifice is the act of
giving up, destroying, permitting injury to, or forgoing something valued for the attainment of
something of greater value (Jones, 2010). An athlete who sacrifices voluntarily relinquishes
something meaningful (e.g., health, leisure activities, academics, etc.) in exchange for a
superordinate goal (e.g., success in sport, increased social connection). Collective goals,
individual commitment, and social relationships often underpin sacrifice (Peters, 1984).
Previous sport-related literature has assessed sacrifice as the willingness to sacrifice.
Willingness to sacrifice refers to an individual’s readiness to perform a certain behaviour in
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situations where that behaviour is warranted (Pomery et al., 2009). As such, willingness to
sacrifice is a proximal predictor of behavioural sacrifice (Righetti et al., 2020). In sport,
willingness to enact task-related sacrifices has been linked to increased perceptions of cohesion
and conformity to team norms (Cronin et al., 2015; Prapavessis & Carron, 1997). Willingness to
engage in social sacrifices were not significantly linked to these outcomes (Prapavessis &
Carron, 1997). In contrast, behavioural sacrifice is the act itself (Righetti et al., 2020). The focal
point of this study sought to understand the outcomes of athlete behavioural sacrifice. Types of
behaviours that maybe considered sacrifices of relevance to athletes are documented.
Health-Related Sacrifice
Anecdotal (Smith, 2016) and empirical evidence (Gouttebarge et al., 2014; Helzberg et
al., 2010; Madrigal et al., 2015) commonly documents that athletes put their physical health in
jeopardy. In particular, it is noted that athletes sacrifice current and future physical health, sleep,
and proper eating behaviours, in the pursuit of their athletic aspirations (Gupta et al., 2017;
Heaney et al., 2011; Joy et al., 2016; Madrigal et al., 2015; Mah et al., 2018; Weinberg et al.,
2013). Nixon (1996) found that 94% of collegiate athletes played with an injury at some point in
their athletic career further placing the athlete greater risk of new injuries (Madrigal et al., 2015;
Nixon, 1996). Actions taken by athletes that put their physical health in jeopardy (e.g., playing
through injury or pain, over-use of muscles and joints, or even participation in sport itself) – have
been linked to outcomes such as early retirement from athletics and future health complications
(Gouttebarge et al., 2014; Helzberg et al., 2010; Mayers, 2013).
Sleep, or restorative sleep, is needed to physically ‘recharge’ and may be particularly
crucial for athletes (Kroshus et al., 2019; Mah et al., 2018; Monma et al., 2018; Simpson et al.,
2017). Good sleeping habits are related to increased cognitive function and performance of both
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athletes and non-athletes (Gilbert & Weaver, 2010; Kroshus et al., 2019; Mah et al., 2011, 2018;
Simpson et al., 2017). Conversely, sleep deprivation has been linked to reductions in
physiological and psychological health (Bolin, 2019; Mah et al., 2011, 2018; Simpson et al.,
2017). Student-athletes have been found to get less sleep than their non-athlete counterparts
(Driller et al., 2017) with 42.4% classified as “poor” sleepers (Mah et al., 2018).
Proper nutrition is also pivotal in achieving and maintaining high levels of performance
(Andrews et al., 2016), yet problematic eating behaviours are common for athletes (Andrews et
al., 2016; Carter & Rudd, 2005; Heaney et al., 2011; Joy et al., 2016). Shriver, Betts, and
Wollenberg (2013) reported that 75% of student-athletes did not meet the macronutrient intake
required to support training intensity. Further, elite athletes, particularly those competing in
aesthetic and weight dependent sports, have a higher prevalence of disordered eating than the
general population (Carter & Rudd, 2005; Joy et al., 2016).
Academic Sacrifices
Academic sacrifices are made due to time constraints placed on student-athletes by their
participation in university sport (Cosh & Tully, 2014; Miller & Kerr, 2002; Miller & Kerr,
2003). Results from interviews with American (NCAA Division I), Australian, and Irish studentathletes have shown that the balance between the two competing roles, namely that of student
and athlete, is specific to each individual (Gomez et al., 2018). With this said, student-athletes
more frequently considered sport to be their main priority – even to the detriment of their
education (Cosh & Tully, 2014; Potuto & O’Hanlon, 2007). This was exemplified in major and
course selection, where NCAA Division I, II, and III student-athletes reported athletics having an
impact on their academic choices (NCAA, 2016). The NCAA GOALS (NCAA, 2016) and
SCORE (NCAA, 2017a; NCAA, 2017b) studies showed student-athletes reported a lower

“THE THINGS I DO FOR SPORT”

5

cumulative grade point average, less time spent on academic activities, and a lower likelihood of
pursuing further post-secondary or graduate education than did students who did not compete in
university sport.
Leisure Sacrifice
Often linked with a variety of positive outcomes, leisure activities refer to those that are
freely-chosen by an individual and often hold some intrinsic value (e.g., socializing with
important others, participating in hobbies; Csikszentmihalyi & Lefevre, 1989; Holding et al.,
2019). Holding et al. (2019) found that post-secondary students sacrificed leisure time for the
advancement of career goals. This sacrifice was deemed beneficial to goal progression, but did
not predict changes in psychological distress across the academic year. The few articles that do
specifically investigate student-athlete leisure sacrifice show that leisure time is often sacrificed
in order to accommodate for other responsibilities or for the purpose of team building (NCAA,
2015; Prapavessis & Carron, 1997).
Productive Sacrifices
Productive activities are defined as “…any activity that provides goods and services,
whether paid or not…” (Morrow-Howell et al., 2001; page 214) – examples of this include
working at a part-time job or volunteering. Approximately one-third of NCAA Division I
athletes and one-half of Division II athletes report concerns as to how finances will affect their
chances of graduating (NCAA, 2016). Additionally, Scanlan et al. (1991) identified finances as a
sacrifice made by elite figure skaters. Volunteer work, on the other hand, does not seem to be
sacrificed by student-athletes– often due to requirements placed on them by coaches and
administration (NCAA, 2016).
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What is less clear, is whether athletes perceive these behaviours to be a sacrifice in the
achievement athletic aspirations regardless of the potential negative consequences implicated by
researchers (Gouttebarge et al., 2014; Helzberg et al., 2010; Mayers, 2013). For example, the
health consequences of sport participation are balanced by the recognition that often these
athletes are not only aware of the risks, but openly choose to take these risks as participation in
sport may have greater meaning than simply the act of participating (Madrigal et al., 2015).
Engaging in such behaviours may further be viewed as part of the identity of an athlete. For
example, restrictive nutritional intake may be seen as fitting the physiological expectations of
their sport regardless of the physical and psychological health consequences if left untreated
(Mehler, 2017; Michou & Costarelli, 2011; Shanmugam et al., 2013). Finally, it may be
behaviours such as reduced opportunities for social activities and relaxation are not associated
with regret in student athletes (NCAA, 2016; NCAA 2017b). Therefore, a greater descriptive
understanding of whether these behaviours are considered a sacrifice are warranted.

Mental Health
A burgeoning interest in understanding the antecedents and consequences of “mental
health” has been witnessed in recent years, however, there is little consensus among researchers
and health care professionals on its conceptualization (Cuijpers et al., 2019; Galderisi et al.,
2015; Keyes, 2002; WHO, 2004). One of the more commonly referenced definitions is that of
the World Health Organization (WHO; 2004) who explain that mental health is, “…a state of
well-being in which an individual realizes his or her own abilities, can cope with the normal
stresses of life, can work productively and is able to make a contribution to his or her
community.”. Although some still dispute this definition (Galderisi et al., 2019), scholars
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generally agree on several components deemed pivotal in determining one’s positive mental
health (Cuijpers et al., 2019; Galderisi et al., 2015; Keyes, 2002). Specifically, most definitions
include the regulation of different psychological factors that contribute to optimal functioning,
the experience of positive emotions and/or feelings, and the ability to properly function within a
social context (Robitschek & Keyes, 2009; Westerhof & Keyes, 2010); or in other words, aspects
of well-being, also called mental well-being (MWB; Huppert & So, 2013; Keyes, 2006;
Lundqvist, 2011; Ryff, 1989). MWB is complex and difficult to operationalize, so scholars have
looked to evaluate it through the study of two main perspectives – hedonic and eudaimonic wellbeing.
The hedonic view of well-being includes affective states linked to the maximization of
pleasure, the minimization of pain, and satisfaction in one’s life (Huppert & So, 2013; Keyes,
2006; Lundqvist, 2011). Hedonic well-being (HWB) has been used widely in mental health
research, including in sport, to understand the positive experiences of individuals (Huppert & So,
2013; Lundqvist, 2011). In general, HWB has been linked to positive outcomes such as fewer
days off from work, fewer limitations in daily life, and lowered risk of terminal illness (Keyes,
2006). In sport, researchers have found correlations between HWB and factors such as social
support and personal-goal attainment (Jeon et al., 2016; Smith et al., 2011).
Mental well-being cannot be captured by affective states alone (Kahneman & Kreuger,
2006) or satisfaction with life (Diener et al., 1985). Researchers (e.g., Huppert & So, 2013;
Lundqvist, 2011; Ryff, 1989) have advocated that to fully understanding mental well-being,
consideration of how well people perceive themselves to be functioning – or eudaimonic wellbeing (EWB) – should be undertaken. The eudaimonic perspective of mental well-being is
commonly measured via elements of psychological well-being (PWB; Huppert & So, 2013;
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Lundqvist, 2011), a component of EWB, which concerns six dimensions: self-acceptance,
positive relations with others, autonomy, environmental mastery, and purpose in life (Ryff,
1989). Similar to the hedonic perspective, EWB has been researched widely in the field of
mental health and may help understand how to increase overall positive outcomes for studentathletes and therefore shares many of the same predicting/correlated measures, such as social
support, self-esteem, and motivational climates (Katagami & Tsuchiya, 2016; Lundqvist &
Raglin, 2015). Within sport, EWB has shown relationships/predicted with mindfulness, body
image, and self-compassion (Brown & Fry, 2014; Ferguson et al., 2015; Kaiseler et al., 2017;
Kouali et al., 2020).
The topics discussed above position mental well-being as a positive component of mental
health. Yet, not all experiences are positive (e.g., above a neutral set-point; Huppert & So, 2013;
Marsh et al., 2019) and therefore negative experiences should also be assessed. Stress has been
defined as a state of being wherein an individual has appraised their situation to be challenging
or overwhelming available resources (S. Cohen et al., 1983; Lazarus, 1966; Scanlan et al., 1991).
The demands of competitive sport come with a unique set of stressors (i.e. factors that cause
stress; Mellalieu et al., 2009) not experienced by non-athletes (Gould et al., 1993; Scanlan et al.,
1991; Sullivan et al., 2019; Wilding et al., 2012). Two distinct categories of stressors related to
competitive sport have been identified: competition (i.e., performance and game situations;
Gould, Jackson, et al., 1993; Scanlan et al., 1991) and non-competition (or organizational; e.g.,
financial, significant other relationships, Gould, Jackson, et al., 1993; Scanlan et al., 1991)
stressors. Stressors such as fatigue, scheduling conflicts, and financial instability are the most
commonly cited stressors for those who concurrently participate in post-secondary education and
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university sport (Cosh & Tully, 2015; Wilding et al., 2012). (Humphrey et al., 2000; Mellalieu et
al., 2009; Wilson & Pritchard, 2005).

The Sacrifice-Mental Health Relationship
Sacrifice has typically been investigated in the context of relationships, group dynamics,
and work-life balance (Hirsch, 1990; Holding et al., 2019; Pomery et al., 2009; Van Lange et al.,
1997). In these contexts, sacrifice appears to be motivated by a desire to improve or maintain the
status of a relationship (Van Lange et al., 1997), create feelings of community (Hirsch, 1990), to
refine or enhance personal identity or character (van Baal, 1976), or to fulfill intrinsic passion for
a specific activity (Madrigal et al., 2015; Miller & Kerr, 2002). Despite the attention surrounding
this topic, it is still unclear as to whether sacrifices are associated with positive or negative
mental health outcomes (Righetti et al., 2020)—at least within the confines of romantic
relationships. Two theoretical frameworks have been advanced to account for discrepant
findings. Notably, the interdependence theory advanced by Kelley and Thibaut (1978) predicts
that sacrifice is beneficial for mental health given the climate of trust and cooperation that results
from the sacrificial act. Conversely, transactive goal dynamics theory (Fitzsimons et al., 2015)
proposes that sacrifice is detrimental for mental health as the individual making the sacrifice
renders their personal goals subservient to those of another. In their meta-analytic review of
sacrifice and aspects of mental health (which they termed personal well-being) in romantic
relationships, Righetti et al. (2020) found some initial support for the transactive goal dynamics
theory (ES = -.07). Closer inspection of Righetti et al. (2020) noted a different pattern of
relationships dependent on the measure of personal well-being, which were assessed using
measures of both satisfaction with life and emotions (i.e., ESsatisfaction with life = .10; ESemotions = -
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.01). When analyzed as independent sub-groups, results concerning satisfaction with life indicate
support for the interdependence theory; while results concerning emotions did not achieve
statistical significance. It is worth noting that the null effect reported for emotions may be a
consequence of combining positive (e.g., happy, relaxed) with negative (e.g., upset, depressed,
angry) emotions in the overall analysis.
As sacrifice is considered a social construct, it may be helpful to consider it in the context
within which it is being observed. Researchers have implied that sacrifices made by studentathletes generally result in more negative mental health (Doerksen et al., 2014; Gould &
Whitley, 2009; Mah et al., 2018). Health issues that accompany playing through pain/injury
(Gould & Whitley, 2009; Trainor et al., 2020), poor sleeping habits (Mah et al., 2018), and
inappropriate balance between leisure and work/sport activities (Brajša-Žganec et al., 2011;
Doerksen et al., 2014; Holding et al., 2019) have all shown links to decreased well-being and/or
increased stress. Despite negative consequences for mental health, athletes report infrequently
regretting their decision (Madrigal et al., 2015; NCAA, 2016). This may be due to elements of
passion for their sport (Madrigal et al., 2015), feeling like part of the team (Prapavessis &
Carron, 1997), conformity to the sport ethic (Madrigal et al., 2015; Weinberg et al., 2013) or
drive to achieve their sports goals (Madrigal et al., 2015; Miller & Kerr, 2002).
In contrast to negative mental health, positive mental health benefits linked to sacrifice
have rarely been reported. In a case study of an elite athlete, Wilding et al. (2012) linked
sacrifice with stress but also positive mental health in terms of personal growth. The type of
sacrifice made may also translate into different outcomes. For example, willingness to engage in
task (e.g., engage in tasks they don’t like for the good of the team), but not social sacrifice (e.g.,
socialize less for the good of the team), was associated with positive group dynamic outcomes
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(Cronin et al., 2015; Prapavessis & Carron, 1997). These examples, although not all specific to
behavioural sacrifice, do lead to the thought that behavioural sacrifice may have positive
outcomes for the individual (Cronin et al., 2015; Hirsch, 1990; van Baal, 1976; Van Lange et al.,
1997).

Research Purposes and Hypotheses
The primary purpose was to examine whether perceived sacrifice behaviour made by
university student-athletes predicts mental health – namely mental well-being and perceived
stress.
Research Hypotheses:
-

H1- Based on the meta-analytic review conducted by Righetti et al. (2020), it was
hypothesized that sacrifices made by student-athletes would positively predict
mental well-being.

-

H2- Further, grounded in Righetti et al. (2020), sacrifices made by student-athletes
were not hypothesized to predict perceived stress.

Significance of the Study
The study addresses gaps in the behavioural sacrifice – mental health literature in several
ways. First, this study bridged a gap in the literature that surrounds sacrifice in the context of
sport; providing a more robust understanding of the concept of sacrifice, itself, as well as
descriptive insight into the sacrifices made by student-athletes. Many scholars have highlighted
that concurrent participation in post-secondary athletics and academics requires some form of
sacrifice (Miller & Kerr, 2002; Prapavessis & Carron, 1997), however the bulk of our
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understanding is limited to willingness to sacrifice (Bandura et al., 2019; Cronin et al. 2015;
Prapavessis & Carron, 1997). Therefore, our understanding of sacrifice in sport is grounded in a
limited conceptualization when contrasted against other literature (e.g., work or relationships).
The focus on behavioural sacrifice further allows for a discussion of what athletes reporting
having done for their sport, as opposed to what they might be willing to do.
Variability in the conceptualization of sacrifice has also led to disagreement about
outcomes associated with sacrifice (Righetti et al., 2020). Interdependence theory (Kelley &
Thibaut, 1978) and transactive goal dynamics theory (Fitzsimons et al., 2015) advance different
mental health outcomes linked to sacrifice. In terms of emotional well-being, the balance of
positive and negative emotions has been examined in relationship research (Righetti et al., 2020)
with findings suggestive that behavioural sacrifices in relationships were associated with lower
mental health. Separating the positive outcomes (e.g., mental well-being) from negative
outcomes (e.g., perceived stress), as done in the current study, allowed for a greater
understanding of the role of sacrifice in positive and negative mental health independently.
As the challenges of student-athletes are diverse in nature, it is of the utmost importance
that stakeholders in student-athlete mental well-being find new and innovative ways to support
their athletes (Giles, 2020). The present study offers novel insight about the extent to which
student-athletes perceive they sacrifice for their sport, the areas of greatest (and least) sacrifice
and associations with positive and negative mental health that guides coaches, parents, and
athletic institutions in the creation of these interventions and support systems.
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Chapter 2: Methods

Participants
A non-probability purposive sampling strategy was used to recruit participants for the
study. Inclusion criteria were as follows: (1) be enrolled in post-secondary education; (2) current
membership on a university/college sport at either the U SPORTS or NCAA Division I, II, or III
level; (3) at least 17 years of age; (4) consenting to complete of the study. The target sample size
of this study was N = 395 participants, as calculated using a small effect size (f2 = 0.02), a fixed
probability value (α = 0.05) and statistical power of (β = 0.80; Cohen 1988).

Instruments
Demographics
Participants responded to a number of questions regarding their age, ethnicity, gender,
participation in either U SPORTS or NCAA, year of study, years playing university sport, sport
played, and starting status to provide a more complete understanding of the sample.
Student-Athlete Sacrifice
A single item indicator expressly designed for this study was used to measure whether
participants have sacrificed different aspects of their lives in order to maintain participation or
performance in university sport. Participants were, first, familiarized with the concept of
sacrifice using the statement, “Sacrifice is the act of giving up, or forgoing, something of value
for the attainment of something of greater value. Sacrifice may include one or many aspects of
your life (e.g., your health, academics, social opportunities with family/friends, work, etc.)”.
They were then asked to respond to the statement, “In general I sacrifice for my sport.”.
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Responses were recorded across a 6-point Likert scale with anchors (1) False and (6) True.
Several other researchers (e.g., Lemay, 2014; Righetti & Impett, 2017) have used single-item
indicators to determine whether participants made behavioural sacrifices.
A multi-item inventory was developed to understand the different aspects of life that may
be sacrificed by student-athletes. Participants were given the following statement “Using the
scale below, during your time as a university student-athlete have you made the following
sacrifices?” and asked to respond using a 6-point Likert scale ranging from (1) False to (6) True.
Participants did so for a total of 22 items (e.g., pain, leisure activities, school commitments)
which were developed after careful review of literature surrounding sacrifice and student-athlete
experiences (e.g., Cronin et al., 2015; Holding et al., 2019; Miller & Kerr, 2002; NCAA, 2017;
Prapavessis & Carron, 1997).
Mental Well-Being
The Warwick-Edinburgh Mental Well-Being Scale (WEMWBS; Tennant et al., 2007) is
a 14-item instrument that assesses an individual’s level of both eudaimonic (e.g. I’ve been
dealing with problems well) and hedonic well-being (e.g. I’ve been feeling cheerful) over the last
two weeks. This time period was altered from that used by (Tennant et al., 2007) to span the
period within which participants were competing in university sport to ensure that all instruments
used had the same temporal period. Following the revised instructional stem participants
responded to positively framed statements concerning thoughts and feelings using a 5-point
Likert scale ranging from (1) None of the Time to (5) All of the Time. Participant responses were
summed and divided by the number of items with higher scores representative of greater levels
of mental well-being.
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WEMWBS items were generated by a panel of experts who analyzed focus group
discussions and existing literature on the topic of mental well-being and positive psychology
(Tennant et al., 2007). Evidence for content validity was reported through the calculation of
responder bias (using a Chi-square test), analysis of missing or popular responses and
floor/ceiling effects (Tennant et al., 2007). Factor analysis confirmed construct validity as scores
loaded r > 0.50 onto the single factor (Tennant et al., 2007). Internal consistency for scores from
the WEMWBS was shown in both student and general population samples (α = 0.89; StewartBrown & Janmohamed, 2008). Scale scores showed significant high correlations with measures
of positive affect and well-being (Stewart-Brown & Janmohamed, 2008), while also showing
low to moderate negative correlations with measures of overall health, negative affect, and
mental ill-health (Stewart-Brown & Janmohamed, 2008). Sensitivity to change of WEMWBS
scores was shown across ethnicity (Taggart et al., 2013) and age (Clarke et al., 2011). The
WEMWBS has also been translated into several different languages, including Spanish (Castellví
et al., 2014; Jowett et al., 2017), French (Trousselard et al., 2016), and Chinese (Jowett et al.,
2017). WEMWBS has been used to measure the mental well-being of athletes (Jowett et al.,
2017) including student-athletes (Dubuc-Charbonneau & Durand-Bush, 2015)
Perceived Stress
The 10-item Perceived Stress Scale (PSS-10; Cohen et al., 1983) measures the perceived
levels of stress that an individual has experienced in the last month. The instructional stem was
adapted (During your time as a student-athlete, ...). Researchers have adapted the temporal
period of the PSS in previous research (e.g., “During the time of injury”; Malinauskas (2010) and
“In the current track and field season, …” Garinger et al. (2018) with no score reliability or
validity concerns noted. Using a 5-point Likert scale ranging from (0) Never to (4) Very often,
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participants were asked to respond to questions regarding the degree to which their lives were
unpredictable, uncontrollable, and overloading (S. Cohen et al., 1983). Scores of positively
worded items (4, 5, 7, and 8) were reversed scored (S. Cohen et al., 1983). The mean
response/item was calculated with higher scores indicative of greater levels of stress.
A literature review conducted by Lee (2012) identified internal consistency scores
ranging from α = 0.74 to α = 0.91. Support for the construct validity of PSS-10 scores was shown
through correlations (r > 0.70; Chiu et al., 2016; Lee, 2012) with other standard measures of
stress. The PSS-10 has also been adapted for 25 different languages (Taylor, 2014) and tested
with a diverse array of individuals (Mitchell et al., 2008; Taylor, 2014) including student-athletes
(Dubuc-Charbonneau & Durand-Bush, 2015; Garinger et al., 2018).

Procedure
A multi-pronged recruitment strategy was implemented. Upon institutional ethics
clearance, permission to recruit participants from the student-athlete populations were requested
from the Athletic Director. Only with Athletic Director support were the Head Coach(es) from
each varsity sports team contacted using script emails (see Appendices A and B, respectively).
Attached to these emails was the Letter of Invitation (LOI; see Appendix C) and Informed
Consent information (IC; see Appendix D) so that all recipients could review study purposes and
procedures. Facebook was also utilized to recruit additional participants. A scripted post (see
Appendix E) was uploaded to any available university student-athlete Facebook groups to recruit
additional participants. Prospective participants who contacted a member of the research team
after seeing the Facebook post received a scripted email (see Appendix F) with the LOI and IC
attached.
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The online study questionnaire used for data collection was created using Qualtrics
survey software and was provided to participants via a link found in the LOI. This questionnaire
contained the IC document (see Appendix D) and the data collection instruments (see Appendix
G). As participant recruitment was not conducted in person and written consent could not be
obtained, implied consent was inferred by the submission of questionnaire responses.
Participants were also given the option to receive summary feedback (see Appendix H) as a
function of participating in the study and provided contact information to the research team
through a separate Qualtrics survey that was linked in the LOI. This additional survey gave
participants the option to enter a draw to win one of eight $25CAD Amazon gift cards as
compensation for participating in the study. A separate survey was used to ensure that contact
information was not linked to collected data.

Analysis
Missing data and non-response error were assessed through Missing Values Analysis in
SPSS for the WEMWBS and PSS-10. Descriptive statistics (i.e., mean, standard deviation) and
univariate normality (e.g., skewness and kurtosis) of the data was then calculated and interpreted.
Internal consistency reliability estimates (Cronbach’s α, Cronbach, 1951; and McDonald’s ω,
McDonald, 1999) were computed to determine reliability for scores from multi-item study
variables. Pearson bivariate correlations and 95% confidence intervals (95% CI) were calculated
to determine patterns of association between scores from the single-item sacrifice scale and the
WEMWBS (Tennant et al., 2007) and the PSS-10 (S. Cohen et al., 1983). Two separate simple
linear regression analyses were also computed to model the relationships between athlete
sacrifice and each outcome variable (e.g., WEMWBS and PSS-10). Prior to any inferential tests,
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interpreted to complement null hypothesis significance testing.
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Chapter 3: Results

Participant Characteristics
Forty-five university student-athletes (nU SPORT = 44, nNCAA = 1) provided data for this
study (see Table 1). On average, these individuals were female (n = 37; 82.2%), self-identified as
White (n = 40; 88.0%), 20.0 years of age (SD = 1.22 years), in the third year (n = 16; 35.6%) of
their university program and had competed in two years (31.1%, n =14) of university sport
competition. The majority of players reported playing a team sport (n = 36; 83.7 %) – with many
of them stating that they either were unsure of their starting status (e.g., starter, substitute, etc.),
that starting status was dependent, or that starting status was not applicable (n = 18; 50%). Ice
hockey (n = 8; 17.7%) was the most frequent sport reported. Nine participants did not identify
the sport that they played (20.0%).

Preliminary Data Analysis and Descriptive Statistics
A Missing Value Analysis was conducted in SPSS for each of the study variables and no
missing values were found. Estimates of internal consistency of WEMWBS scores had a
Cronbach’s (1951) α value of 0.93 and a McDonald’s (1999) ω value of 0.93, while PSS-10
scores had an α value of 0.82 and a ω value of 0.81 (see Table 2).
On average, participants responded to the single-item indicator of sacrifice stating that
the statement provided was “mostly true” (M = 5.36; SD = 0.83). The most frequent areas of
sacrifices identified by student athletes were those related to leisure activities (M = 4.71; SD =
1.46) and sleep (M = 4.71; SD = 1.10; see Table 3). The sacrifice least commonly reported was
choice of major in school (M = 2.78; SD = 1.70). Participant mental well-being scores fell below
age-matched English population norms (M = 3.69; Tennant et al. 2007) with a mean response of
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M = 3.14 (SD = 0.72). Participants in this study also had a mean response/item of M = 2.38 (SD
= 0.35) for the PSS-10 and is categorized as “moderately stressed” (Cohen & Williamson, 1988).
Participants’ PSS-10 scores fell above normative data reported by an age-matched general
sample from the United States (M = 1.68; S. Cohen & Janicki-Deverts, 2012) and Italian regional
and university athletes whose data collection period took place during the COVID-19 pandemic
(di Fronso et al., 2020; M = 1.85).
Associations Between Sacrifice and Mental Health
Pearson correlation coefficients were calculated between sacrifice and mental health
variables. All statistical assumptions were met for the analysis of the sacrifice-mental well-being
relationship. Visual examination of both the scatter plot and the box and whisper plot for the
sacrifice-perceived stress relationship, however, identified two participants as influential outliers
and were therefore removed. A weak positive correlation (Cohen, 1988) was found between
sacrifice and mental well-being (r(43) = 0.12; p = .21; 95%CI [-.18, .40]; see Table 4) and a
weak negative correlation was identified between sacrifice and perceived stress (r(41) = -.16; p =
.32; 95%CI [-.35, .24]; see Table 4), albeit both were not statistically significant.
Two simple linear regression analyses were conducted to test if student-athlete sacrifice
predicted mental well-being and perceived stress. With mental well-being as the criterion
variable, the assumption of continuous measurement, normality (Kolmogorov-Smirnov = 0.079;
p = 0.20), and independence of observations (Durbin-Watson = 1.75) were met. After visual
examination of the bivariate scatter plot for the sacrifice-mental well-being relationship, no
outliers were identified but it was determined that the assumption of homoscedasticity was
violated. In order to correct for this violation, a weighted least squares regression (Tabachnik &
Fidell, 2001) was conducted for the sacrifice-mental well-being relationship. Student-athlete
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sacrifice was shown to positively predict mental well-being (β = 0.12; p = .45; see Table 5),
although this relationship was not statistically significant (R2adj = 0.00; F(1,43) = 0.58; p = 0.45;
np2 = .01; see Table 5).
With the two outliers removed, only the assumption of homoscedasticity was violated
(Kolmogorov-Smirnov p = 0.08; Durbin-Watson =1.86) rendering a weighted least squares
regression appropriate. Student-athlete sacrifice did not predict perceived stress (β = -0.18; p =
0.24; see Table 6), this relationship was also not statistically significant (R2adj = 0.00; F(1,41) =
1.43; p = 0.24; np2 = .03; see Table 6).
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Chapter 4: Discussion

Student-athletes face many pressures during their university career due to the balancing
act of maintained participation in both high-level sport and their school responsibilities (Miller &
Kerr, 2002; NCAA, 2016). Managing academic, health, social, and sport responsibilities requires
student-athletes to make compromises, in other words, sacrifice (Miller & Kerr, 2002). Several
researchers (e.g., Bandura et al., 2019; Cronin et al., 2015; Prapavessis & Carron, 1997) have
looked to understand sacrifice and its outcomes, noting a host of positive outcomes (e.g., task
cohesion, performance expectations). Yet, conclusions regarding associations between
behavioural sacrifice and the mental health of athletes have yet to be made. The purpose of the
present study was to investigate the associations between sacrifices made by student-athletes and
two components of mental health – specifically, mental well-being and perceived stress. Overall,
the results of this study suggest that student-athlete engagement in behavioural sacrifice for their
sport was not significantly associated with mental well-being. Nor was behavioural sacrifice
associated with decrements in mental health.

Sacrifice
One key focus of the present study is that of behavioural sacrifice in sport. This
conceptualization differs from willingness to make sacrifices for one’s team which has
dominated the sport literature (Bandura et al., 2019; Cronin et al., 2015; Prapavessis & Carron,
1997). Studies investigating an athlete’s willingness to engage in inside sacrifices (i.e., sportstask related sacrifices) found weak positive correlations between willingness and team task
cohesion, adherence to team norms, and elements of transformational leadership (Cronin et al.,
2015; Prapavessis & Carron, 1997). Considered a predictor of sacrifice behaviour (Pomery et al.,
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2009; Righetti et al., 2020) willingness may not be reflective of sacrifices that have already
occurred (or behavioural sacrifices; Righetti et al., 2020). It is therefore necessary to examine
these sacrifices in a sport context to develop a more complete understanding of the construct of
sacrifice and the outcomes of behavioural sacrifice.
Adopting a single-item global indicator of behavioural sacrifice, participants indicated
the extent to which they perceived sacrifices had been made as a result of their participation in
university sport. They were further asked to identify some of the areas (e.g., academic
responsibilities, pain, sleep, finances, etc.) within which these sacrifices were made. Studentathletes who participated in this study strongly endorsed that they had sacrificed for their sport.
These findings support previous literature surrounding student-athlete experiences as there are
numerous examples of student-athletes prioritizing sport over other aspects of life, such as health
(Carter & Rudd, 2005; Madrigal et al., 2015; Mah et al., 2018), academics (Cosh & Tully, 2014;
Miller & Kerr, 2002; NCAA, 2016, 2017b), leisure time (NCAA, 2016; Prapavessis & Carron,
1997), and productive activities (NCAA, 2016; Scanlan et al., 1991).
Looking to areas sacrificed by participants of this study, behavioural sacrifices relating to
leisure activities and sleep were most frequently reported. These results align with reports
discussing student-athlete experiences where athletes stated that they wished they had more time
for socialization, relaxation, and sleep (NCAA, 2016, 2017b). Conversely, sacrifices relating to
major in school (M = 2.78) were least frequently reported. According to the NCAA GOALS
(NCAA, 2016) and SCORE (NCAA, 2017b) studies, participation in athletics limited the ability
of many student-athletes to take courses that they wanted. It is speculated that the inconsistencies
between these two findings may be due to the fact that the sample of this study was largely made
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up of student-athletes attending Canadian universities, as compared to the NCAA from which
other conclusions are based.

The Sacrifice-Mental Health Relationship
With behavioural sacrifices common, student athletes have reported little regret regarding
the sacrifices they made (Madrigal et al., 2015; NCAA, 2016). This understanding, combined
with conclusions emanating from the Righetti et al. (2020) review – led to the hypotheses that
behavioural sacrifice may be associated with positive outcomes, and not associated with
detrimental outcomes, as related to mental health.
While in the hypothesized direction, results of the study showed that student-athlete
sacrifice did not significantly predict mental well-being. Therefore, H1 was not supported. The
second hypothesis (i.e., H2) was supported in this study as sacrifice did not significantly predict
perceived stress. Interpretation of the magnitude of the correlations between the index of
sacrifice and mental health outcomes highlight a weak relationship between variables. Yet, weak
correlations between behavioural sacrifice and mental health outcomes are not uncommon in
existing literature. In their meta-analysis, Righetti et al. (2020) examined behavioural sacrifice
and their respective associations with aspects of mental health (i.e., personal well-being).
Findings of the meta-analysis showed that sacrifice had a significant small positive effect (r =
0.10) on life satisfaction and a non-significant, small negative effect (r = -0.01) on the balance of
positive and negative emotions (e.g., happiness, anger, etc.). Therefore, simple comparisons of
the magnitude of correlations noted in the present investigation are consistent with those reported
in the broader literature.
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Two theories that may explain the association between sacrifice and mental health within
a relationship context have been presented (Fitzsimons et al., 2015; Kelley & Thibaut, 1978;
Righetti et al., 2020). Interdependence theory (Kelley & Thibaut, 1978) states that sacrifices are
likely linked to positive outcomes as the individual sacrificing avoids future conflict with others,
feels as though they are behaving in the ‘right way’, and are given the opportunity to fulfill their
basic psychological need for relatedness (i.e., the sense of belonging with others is satisfied by
connecting to and feeling significant to others; Ryan & Deci, 2001; Righetti et al., 2020).
Conversely, transactive goal dynamics theory (Fitzsimons et al., 2015) states that sacrifices are
detrimental to the individual as they cannot achieve personal goals, leading to negative affect,
and may frustrate other basic psychological needs (e.g., autonomy or competence; Ryan & Deci,
2001; Righetti et al., 2020). Interpreting study conclusion based on null hypothesis significance
testing, support for neither theory attesting to the benefits of sacrifice on mental health is
advanced. Further extrapolations may be advanced as to the context of sport, it could be assumed
that sacrifices are related to mental health as making sacrifices for your sport is consistent with
an athletic identity (Madrigal et al., 2015) and allows the individual to fulfill their passion for
sport (Carpentier et al., 2012; Kelley & Thibaut, 1978; Madrigal et al., 2015; NCAA, 2016).
Sport may also impede an athlete’s ability to pursue personal goals outside of sport (Fitzsimons
et al., 2015). Given findings of the present study and existing literature (Cronin et al., 2015;
Prapavessis & Carron, 1997; Righetti et al., 2020) it is suggested that behavioural sacrifices may
benefit the individual in some, even small, way. More specifically, the direction of the
relationships noted suggest that sacrifice is associated with increased higher mental well-being
and lower stress. Further, the definition of sacrifice itself indicates that sacrifice is “the
destruction or surrender of something valued or desired … a higher or more pressing claim”
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(Oxford English Dictionary, 2022), further emphasizing these suggestions. The relationship
between behavioural sacrifice and mental health appears complex and requires further
examination to fully understand.

Study Limitations and Future Directions
Although the present study provides some insight into the experiences of student-athletes,
there are some limitations and future directions that must be discussed. First, this study relied on
a non-probability based sampling and a non-experimental design to investigate the relationship
between student-athlete sacrifice and mental health. The use of a non-experimental design can
limit external validity of findings (Lucas, 2003). Additionally, data were collected from a fairly
homogeneous sample (e.g., white, western, able-bodied, etc.), which may (or not) be fully
representative of the general university student-athlete population. Regardless, the goal of this
study was only to provide preliminary insight into the relationship between student-athlete
sacrifice and mental health and future research may look to implement random sampling from
the student athlete population to confirm results of the study and improve claims about its
external validity.
The current investigation also relied on the use of self-report data. Although common in
mental health literature, self-report has been associated with several problems – including recall
bias and social desirability of responses (Crocker & Algina, 1986). Several non self-report
measures for well-being (Kim, 2004; Schimmack, 2008) and stress (S. Cohen et al., 1983; Saw et
al., 2016) do exist and have been shown to correlate with self-report assessments (Cohen,
Kamarck & Mermelstein, 1983; Kim, 2004; Saw et al., 2016; Schimmack, 2008). Despite this,
Diener (2008) discussed the utility of self-report measures in assessing well-being as more
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subjective elements of the construct may be well-represented by self-report data. Cohen et al.
(1983) expressed similar points regarding stress, wherein stress inherently involves an
individual’s appraisal of their environment and therefore may be best measured through selfreport. With this said, no gold standard for either type of measurement has been identified so
limitations of either should be taken into consideration when developing future studies.
The utility of single-item indicators in assessing the entirety of a given construct has been
challenged by several researchers out of concerns over content relevance and representation
(Bergkvist & Rossiter, 2007; Fuchs & Diamantopoulos, 2009; Petrescu, 2013). Specifically,
scholars have indicated that not all constructs are unidimensional in nature and may need several
items to tap into all domains of the focal construct (Bergkvist & Rossiter, 2007; Diamantopolous
et al., 2012). Additionally, multiple-item measures may result in greater validity and reliability as
the use of multiple items allows the researcher to average out errors that may be inherent in
single items (Diamantopolous et al., 2012). In this context of this study, the item used to measure
student-athlete behavioural sacrifice was developed to encompass all aspects of behavioural
sacrifice. As this item was created for the purpose of the present study, it was not subjected to
rigorous construct validation (Messick, 1995). Yet, single-item indicators been used to measure
sacrifice in previous studies (e.g., Lemay, 2014; Righetti, 2013; Righetti, 2014). Further, Righetti
et al. (2020) did not find the magnitude of the relationship between sacrifice – well-being
differed based on the use of a single- versus multiple-item measures of sacrifice. Future
researchers may look to involve more rigorous construct validation efforts consistent with
Messick (1989) to the single item indicator used in the present investigation or develop a
multiple-item instrument measuring behavioural sacrifice to offer evidence that the measurement
of behavioural sacrifice captures the conceptual bandwidth of the focal construct of interest. In
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addition to this, Righetti et al. (2020) also note that sacrifice extends beyond the behaviour to
include willingness, costs, and satisfaction each dimension which may have a unique impact on
mental well-being within the context of a relationship. The current study concerned itself with
only one aspect of student-athlete sacrifice: behavioural sacrifice. As stated earlier, this was done
as much of what is already known about sacrifices made by athletes focuses only on their (or
their teams) willingness to sacrifice (e.g., Bandura et al., 2019; Cronin et al., 2015; Prapavessis
& Carron, 1997). Researchers could look to build on the results of this study and others
concerning athlete sacrifice (e.g., Bandura et al., 2019; Cronin et al., 2015; Prapavessis &
Carron, 1997) by measuring a comprehensive instrument of sacrifice that captures willingness,
behavioural and appraisals of the satisfaction and costs of sacrifice to develop a deeper
understanding of the totality of athlete sacrifice on mental health.
The results of the present study seem to suggest that behavioural sacrifices made by
student athletes may not seem very consequential in terms of mental health. Especially if sole
interpretation of findings relies on an arbitrary cut-point to demarcate significance (i.e., p values;
Sorkin et al., 2021). More specifically, behavioural sacrifices made were weakly associated with
mental well-being and stress when assessed concurrently. Yet, this finding offers many avenues
of further exploration. First, other markers of mental health (e.g., satisfaction, negative affect)
may translate into different interpretations. Second, potential moderators of the relationship
between sacrifice and mental health were not considered as part of this study. Righetti et al.
(2020) discussed how including moderator variables can provide further insight into the
sacrifice- mental well-being relationship. Yet, participant age, length of relationship, and
frequency of sacrifices made did not have an impact on the relationship between behavioural
sacrifice and personal well-being in relationships (Righetti et al., 2020). As applied to sport,
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future researchers may look to take moderators such as years as a student-athlete when running
analyses to determine it’s influence on the sacrifice – mental health relationship in sport.
Severity of sacrifices, or the effects of “larger” versus “smaller” sacrifices, could also be an
interesting moderator for future scholars to explore. Righetti et al. (2022) discussed how larger
sacrifices, such as moving to a new country, may have detrimental effects on personal well-being
when compared to smaller sacrifices, such as choosing to eat what your partner wants for dinner.
Considering severity of sacrifices made may allow researchers to better understand the potential
effects of athlete sacrifice on mental health.
One other element of the study that must be considered is that data were collected during
the COVID-19 pandemic. As a result, participants experienced disruptions and fluctuations in
game and training schedules that may not align with what would be considered a “normal” (nonpandemic) university sport season. It can be speculated that data collected during this period may
differ from that of student-athletes who did not experience these disruptions – as they may have
been required to make different sacrifices and overall levels of mental well-being and perceived
stress may have been generally impacted. With this said, results of this study may still provide
useful insight into the experiences of student-athletes during this time period.
Research and Practical Implications
In addition to providing guidance for future researchers, this study also has several
practical implications that should be discussed. Although the main purpose of this study was to
understand the relationship between student-athlete sacrifice and mental health, data collected for
descriptive purposes further contributes to the growing body of literature concerning athlete
sacrifice and mental health. Specifically, this study is thought to be the first to investigate
behavioural sacrifice in a sport context. This provides new insight into the extent to which
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student-athletes feel as though they make sacrifices for their sport and identifies potential types
of sacrifice that these individuals may be making. This data has the potential to give stakeholders
in university sport a useful glimpse into how student-athletes respond to the demands of
university-level sport.
As explained earlier, existing literature (e.g., Madrigal et al., 2015; NCAA, 2016) has
shown that despite the seemingly common occurrence of sacrifice behaviour in university and
collegiate sport, athletes claim to rarely regret making the sacrifices that they do. Given that this
study suggests that athlete sacrifice is not associated with mental health outcomes, it is assumed
that any benefits accrued as a result sacrifice behaviour may be related to other outcomes.
Specifically, researchers have suggested that making certain sacrifices within the context of
one’s sport is believed by student-athletes to be part of an unwritten code of conduct for athletic
participation (e.g., sport ethic; Hughes & Coakley, 1991) and is therefore consistent with their
identity as a competitive athlete (Madrigal et al., 2015).
In addition to findings surrounding sacrifice, this study also provides further insight in the
mental health experiences of student-athletes. Although mental health has recently been
conceptualized as more than simply an absence of mental illness (Huppert, 2017; Keyes, 2002),
much of what is known about mental health looks predominantly at negative aspects of mental
health (Huppert, 2017; Keyes, 2002). This study not only builds on the base of knowledge
surrounding negative mental health, but also brings in positive components of mental health to
provide a more well-rounded report of the mental health of this population. Individuals interested
in supporting the mental health of student-athletes may benefit from the results of this study as
they not only provide information about the positive and negative experiences of studentathletes, but also do so during the COVID-19 pandemic.

“THE THINGS I DO FOR SPORT”

31
Conclusion

The purpose of this study was to explore the associations between behavioural sacrifice
and mental well-being and perceived stress. Findings indicate that student-athletes who
participated in this study did make sacrifices for their sport, however these sacrifices were not
shown to significantly predict mental well-being or perceived stress. Although not significant, a
weak positive correlation was found between sacrifice and mental well-being, while a weak
negative correlation was found between sacrifice and perceived stress. These results highlight the
possibility that behavioural sacrifices may benefit the individual in some (even small) way,
however further examination of athlete sacrifice and potential outcomes is needed to develop a
better understand of this phenomenon. Future research may look to both confirm and expand
upon the findings of this study through the use of qualitative methods, a longitudinal study
design, developing a multiple-item measure of sacrifice tapping more than simply behavioural
sacrifice, and exploring potential moderators that may exist in the sacrifice-mental health
relationship. Generally, this study offers useful exploratory analyses of behavioural sacrifice in
the context of sport and investigates whether they are associated mental health outcomes.
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Footnote

1.

Behavioural sacrifice is differentiated from self-sacrifice. Self-sacrifice refers to the act of

permanently or temporarily giving up personal interests or privileges to achieve a desired
outcome or to contribute to a cause (Choi & Mai-Dalton, 1998). The destruction of self that
accompanies self-sacrifice holds implications for the outcomes of the behaviour. While
behavioural sacrifices are engaged in for valued outcomes, self-sacrifice does not result in
positive outcomes for the individual (Milbank, 1999).
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Tables

Table 1
Frequency of participant characteristics.
Variable
Gender
Female
Male
Ethnicity
Asian/Pacific Islander
White/Caucasian
Other: Ashkenazi Jewish
Other: Not specified
Current year of study
Year 1
Year 2
Year 3
Year 4
Year 5+
Sport(s) played
Basketball
Cheerleading
Figure skating
Football
Ice hockey
Rowing
Rugby
Soccer
Softball
Swimming

Frequency

Percent

37
8

82.22
17.8

3
40
1
1

6.67
88.89
2.22
2.22

5
14
16
9
1

11.11
31.11
35.56
20.00
2.22

4
1
6
1
8
4
5
3
2
1

8.89
2.22
13.33
2.22
17.78
8.89
11.11
6.67
4.44
2.22
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Variable
Track and field
Not specified
Level of competition
NCAA (USA)
U SPORTS (Canada)
Years competed in university sport
1
2
3
4
Individual or team sport
Individual
Team
Not specified
Starting status
Start
Come off the bench
It depends/Not sure/Not applicable
Not specified

53
Frequency
1
9

Percent
2.22
20.00

1
44

2.22
97.78

13
14
13
5

28.89
31.11
28.89
11.11

7
36
2

15.56
80.00
4.44

14
4
18
9

31.11
8.89
40.00
20.00

Note. Sample size is equivalent (N = 45) across all items excluding Sport(s) played (n = 36), Individual or team sport (n = 41), and Starting status (n = 36). Participants were only
asked to complete Starting status if they identified as playing a team sport in Individual or team sport.
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Table 2
Descriptive statistics and score reliability estimates for study variables
Study Variables
M
SD
Range
Sacrifice (1-item)
5.36
.83
3
Well-being
3.14
.72
4
Perceived Stress
2.38
.35
4

Skew.
-1.01
.19
.60

Kurt.
.02
.24
2.48

α

ω

.93
.82

.93
.81

Note. M = Mean. SD = Standard Deviation. Skew. = Univariate Skewness. Kurt. = Univariate Kurtosis. α = Coefficient alpha estimate of score reliability
(Cronbach, 1951). ω = Coefficient omega estimate of score reliability (McDonald, 1999).
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Table 3
Descriptive statistics for areas of perceived Sacrifice.
Sacrifice
Career development
Choice of university
Community involvement
Course selection
Family
Finances
Friends
Hobbies
Injury
Leisure activities
Major in school
Nutrition
Paid work
Pain
Personal goals
Physical health
Romantic partner
School commitments
Self-Care
Sleep
Volunteering
Work commitments
Other: Religious holidays
Other: Mental health
Other: Not Specified
Note.

M
3.09
3.09
4.09
3.25
3.80
4.13
3.80
4.55
4.51
4.71
2.78
3.31
4.24
4.67
3.34
4.11
4.00
3.87
4.07
4.71
3.64
4.31
6.00
5.00

M = Mean. SD = Standard Deviation. Skew. = Univariate Skewness. Kurt. = Univariate Kurtosis.

SD
1.56
1.93
1.44
1.87
1.52
1.59
1.33
1.25
1.52
1.46
1.70
1.31
1.51
1.33
1.36
1.40
1.57
1.44
1.37
1.10
1.40
1.46
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Table 4
Bivariate correlations and 95% confidence intervals between study variables
Variable
1.
2.
Sacrifice
Well-being
.12 [-.13, 1.00]
Perceived Stress
-.16 [-.44, .15]
.07 [-.23, .36]

3.

-

Note. Sample size is equivalent across all elements in the lower diagonal correlation matrix (N = 45) except for any correlations including (3) Stress (N = 43). None of the r12’s
presented were statistically significant (one-tailed and two-tailed) at p < .05 in this sample.
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Table 5
Weighted least square regression analysis summary for student-athlete sacrifice predicting well-being.
Unstandardized Coefficients
Standardized
Coefficients
Variable
B
SE
95% CI
β
t
(Constant)
2.71
.54
[1.62,3.80]
5.00
Sacrifice
.08
.11
[-.13,.29]
.12
.76
Note. Dependent variable = Well-being; N = 45.

Sig.
<.001
.45
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Table 6
Weighted least square regression analysis summary for student-athlete sacrifice predicting perceived stress.
Unstandardized Coefficients
Variable
(Constant)
Sacrifice

B
2.72
-.07

Note. Dependent variable = Perceived Stress; N = 43.

SE
.30
.06

95% CI
[2.12,3.32]
[-.18,.05]

Standardized
Coefficients
β
-.18

t
9.14
-1.20

Sig.
<.001
.24
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Appendices

Appendix A: Athletic Director Email Script
The following script will be used when contacting the Athletic Director at each
university. With permission granted, Head Coaches of varsity teams will then be contacted
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Good Morning/Afternoon/Evening <insert name of Athletic Director>,
My name is Maxwell Brown. I am a graduate student in the Faculty of Applied Health Sciences at
Brock University (St. Catharines, ON, Canada). As part of my MSc thesis, I am conducting a
research study entitled “’The things I do for sport’: Associations with mental health in studentathletes.” under the supervision of Dr. Diane E. Mack (Department of Kinesiology, Brock
University).
The purpose of this study is to determine if forgoing opportunities (e.g. academics, social, heath,
etc.) is related to mental health in university student-athletes. The secondary purpose of this study
is to determine if satisfaction or frustration of basic psychological needs explain the relationship
between forgoing opportunities and mental health. The study will be conducted through a secure
online questionnaire via the link provided in the attached Letter of Invitation (provided for your
review).
I am writing to you today, on behalf of myself and Dr. Mack, to seek your permission to allow us
to conduct research with student-athletes at <<Brock University/University of Buffalo>>
population.
Should you authorize recruitment from your institution, Head Coaches will be contacted via email
to request permission to recruit from members of their team.
Please contact me if you have any questions regarding this research study or my request for your
approval of study operation and participant recruitment.

Thank you for your time and consideration,
Diane E. Mack, PhD
Professor
Email: dmack@brocku.ca
Tel: 905 688 5550 Ext. 4360

Maxwell J. Brown, BSc
Graduate Student
Email: mb14yt@brocku.ca
Tel: 905 688 5550 Ext. 5564

This study has been reviewed and received ethics clearance from the Brock University Research
Ethics Board XX-XXX and the University of Buffalo Research Ethics Board XX-XXX.
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Appendix B: Head Coach Email Script
The following script will be used when contacting the Head Coaches of each selected
institution examined in the study, before being shared with student-athletes from the coach(es)’
respective team(s).
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Good Morning/Afternoon/Evening <insert name of Head Coach>,

My name is Maxwell Brown. I am a graduate student in the Faculty of Applied Health Sciences at
Brock University (St. Catharines, Canada). As part of my MSc thesis, I am conducting a research
study entitled “’The things I do for sport’: Associations with mental health in student-athletes.”
under the supervision of Dr. Diane E. Mack (Department of Kinesiology, Brock University).
The purpose of this study is to determine if forgoing opportunities (e.g. academics, social, heath,
etc.) is related to mental health in university student-athletes. The secondary purpose of this study
is to determine if satisfaction or frustration of basic psychological needs explain the relationship
between forgoing opportunities and mental health. The study will be conducted through an online
questionnaire via the link provided in the attached Letter of Invitation.
I am writing to you today, on behalf of myself and Dr. Mack, to seek your permission to allow us
to conduct research with members of your university sports team.
With written permission received, an athlete recruitment script, Letter of Invitation and Informed
Consent will be emailed directly to you. An electronic link to the questionnaire is embedded within
the recruitment script and Informed Consent. We are requesting that you distribute electronically
to members of your team for consideration.
Please contact me if you have any questions regarding this research study or my request for your
approval of study operation and participant recruitment.

Thank you for your time and consideration,
Diane E. Mack, PhD
Professor
Email: dmack@brocku.ca
Tel: 905 688 5550 Ext. 4360

Maxwell J. Brown, BSc
Graduate Student
Email: mb14yt@brocku.ca
Tel: 905 688 5550 Ext. 5564

This study has been reviewed and received ethics clearance from the Brock University Research
Ethics Board XX-XXX and the Univesity of Buffalo Resaerch Ethics Board (XX-XXX).
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Appendix C: Letter of Invitation
The following page(s) contain the text that will be included in the Letter of Invitation
(LOI). An electronic copy of the LOI on Brock University letterhead will be attached to emails
sent to Athletic Directors, Head Coaches and prospective student-athlete participants from each
university. Those expressing interest through Facebook postings will also be provided the LOI.
The LOI contains information about study purposes and procedures, risks and benefits, and
instructions for how to access the online study questionnaire.
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[insert date]
Title of Study: “The things I do for sport”: Associations with mental health in student-athletes.
Principal Investigator: Dr. Diane E. Mack, Professor, Department of Kinesiology, Brock University
Student Principal Investigator: Maxwell J. Brown, Graduate Student, Faculty of Applied Health Sciences, Brock
University
I, Maxwell Brown, Graduate Student, from the Faculty of Applied Health Sciences at Brock University, invite you to
participate in a research project entitled “‘The things I do for sport’: Associations with mental health in studentathletes.”.
The purpose of this study is to determine if giving up opportunities (e.g. academics, leisure time, health) is related to
experiences of mental health in university student-athletes. The secondary purpose of this study is to determine if
satisfaction or frustration of basic psychological needs explain the relationship between giving up these opportunities
and mental health. Meeting (e.g. satisfaction) each of the basic psychological needs (e.g. autonomy, competence,
relatedness) results in positive psychological outcomes, while removal (e.g. frustration) of these needs results in
negative psychological outcomes.
Should you choose to participate, you will be asked to complete an online questionnaire asking about demographics
(e.g., age), the activities that you participate in, mental health and satisfaction/frustration of basic psychological needs.
The expected time to complete the online survey is twenty-five (25) minutes.
As compensation for your participation in this study, you may provide contact information to enter into a draw to win
one of eight $25 Amazon gift cards. The draw for each prize will take place upon completion of data collection and
winners will be contacted electronically by a member of the research team no later than six (6) months after study
completion. Additionally, this research will benefit both the academic community and future student-athletes by
providing further insight into how stakeholders of university athletics can better support their athletes.
If you have any pertinent questions about your rights as a research participant, please contact the Brock University
Research Ethics Officer (905 688-5550 ext 3035, reb@brocku.ca)
To access the questionnaire, please follow the link provided below:
[insert Qualtrics survey link here]
Additionally, if you would like to be entered into the draw for one of eight $25CAD Amazon gift cards and/or
would like to review feedback regarding the results of the study, please follow the link provided below:
[insert Qualtrics survey link here]
If you have any questions, please feel free to contact me (see below for contact information).
Thank you,

Diane E. Mack, PhD
Professor
dmack@brocku.ca
905 688 5550 Ext. 4360

Maxwell Brown, BSc
Graduate Student
mb14yt@brocku.ca
905 688 5550 Ext. 5564

This study has been reviewed and received ethics clearance through Brock University’s Research Ethics Board
[insert ethics file number].
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Appendix D: Informed Consent
The following page(s) contain the text that will be included in the Informed Consent form
(IC). An electronic copy of the IC on Brock University letterhead will be attached to emails sent
to Head Coaches and prospective student-athlete participants from each university. The ICF
contains information about study purposes and procedures, risks and benefits, and instructions
for how to access the online study questionnaire.
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Informed Consent
Date: [To be inserted]
Project Title: “The things I do for sport”: Associations with mental health in student-athletes.
Principal Investigator: Dr. Diane E. Mack, Professor
Department of Kinesiology
Brock University

905 688 5550 Ext. 4360
Principal Student Investigator : Maxwell Brown, Graduate Student
Faculty of Applied Heath Sciences
Brock University
(905) 688-5550 Ext. 5564
INVITATION
You are invited to participate in a study that involves research. The purpose of this study is to determine if giving up certain
activities (e.g. academics, leisure time, health) is related to mental health in university student-athletes. The secondary purpose of
this study is to determine if satisfaction or frustration of basic psychological needs explain the relationship between giving up
these activities and mental health.
WHAT’S INVOLVED
All data will be collected using Qualtrics software, and as a participant, you will be asked to complete an online questionnaire.
Completion of this questionnaire will take approximately twenty-five (25) minutes of your time.
COMPENSATION
As compensation for your participation in this study you will be entered into a draw to win one (1) of eight (8) $25 (CAD)
Amazon gift cards. All participants may enter this draw upon completion of the online study questionnaire. This draw held no
later than six (6) months after the data collection period has terminated and those receiving the gift cards will be contacted
electronically by a member of the research team.
POTENTIAL BENEFITS AND RISKS
Possible benefits of participation include, but are not limited to, the following: (a) greater awareness of research being conducted
at Brock University, (b) greater awareness of the role afforded to you as a participant in the research process, (c) greater
awareness of aspects of life that are given up for university sport, and/or (d) greater awareness of your perceived mental health.
There are no known or anticipated risks associated with participation in this study.
ANONYMITY AND CONFIDENTIALITY
Personal identifiers (e.g. names, contact information, etc.) will not be collected as part of this study and, therefore, all data
collected will be confidential. You will be given the option to provide contact information in order to receive feedback regarding
this study. This information will be collected separately from the data you provide. A master list of contact information provided
will be stored as a password protected computer file located on the Faculty of Applied Health Sciences (Brock University) server.
All data collected by Qualtrics will be encrypted on a server in Canada. Any exported files from Qualtrics (i.e., contact info
downloaded to Excel) will be stored on a password protected computer file located on the Faculty of Applied Health Sciences
(Brock University) server. Exported files containing participant contact information for the purposes of providing summary
feedback will be kept for no longer than six months from the completion of the study. All other data will be kept for a maximum
of 5 years post-publication. After this point all electronic files will be deleted. Contact information will also be stored separate
from participant responses so that responses cannot be traced back to specific individuals.
Access to this data will be restricted to Dr. Diane Mack and Maxwell Brown.
VOLUNTARY PARTICIPATION
Participation in this study is voluntary. If you wish, you may decline to answer any questions or participate in any
component of the study. Further, you may decide to withdraw from this study at any by exiting your internet browser and
discontinuing completion of the questionnaire. The form where contact information may be inputted for entry into the prize draw
and request for summary feedback will be located at the end of the study questionnaire; meaning early withdrawal from the study
may impact your ability to receive compensation for participant in the study.
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All data provided by you will be anonymous, however, as such, your data cannot be removed once it has been submitted because
it will no longer be identifiable to the research team.
PUBLICATION OF RESULTS
Results of this study may be published in professional/academic journals and/or presented at academic/professional conferences,
which can be attended by members of the academic community (e.g., university faculty, students). Feedback about this study will
be available once all data has been collected and analyzed. Given the data collection period, it is anticipated that this may take 6
months to complete following the final participant response and completion of participant involvement.
Summary of study results will be provided to you for the purposes of feedback by providing contact details to the study
investigators on a separate online questionnaire that will be linked in the Letter of Information provided to you. Exported files
containing participant contact details for the purposes of providing summary feedback will be kept for no longer than six (6)
months from the completion of the study. After this point all electronic files will be deleted.
CONTACT INFORMATION AND ETHICS CLEARANCE
If you have any questions about this study or require further information, please Dr. Diane Mack and/or Maxwell Brown using
the contact information provided above. This study has been reviewed and received ethics clearance through the Research Ethics
Board at Brock University [insert file #]. If you have any comments or concerns about your rights as a research participant,
please contact the Office of Research Ethics at (905) 688-5550 Ext. 3035, reb@brocku.ca.
Thank you for your assistance in this project. Please keep a copy of this form for your records.
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Appendix E: Facebook Post
The following script and poster will be used to recruit participants through Facebook.
These posts will be made in post-secondary student-athlete “groups”. Any individuals who
learned of the study through the Facebook post and who contact the Principal Student
Investigator (Mr. Maxwell Brown) for the purposes of participating in the study will be emailed
the LOI (see Appendix 5) and IC (see Appendix 6) and asked to review the documents before
accessing the online Qualtrics questionnaire.
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Facebook Post Script:
Hello, my name is Max Brown. I am graduate student in the Faculty of Applied Health
Sciences at Brock University. I am currently conducting research under the supervision of Dr.
Diane Mack and looking to recruit participants for my thesis study titled, “’Oh, the things we do
for sport…’: Implications for mental health in student-athletes.”. For more information about the
study and how to participate, please see the attached poster. Thank you for your time!
Note: Choosing to interact with this posting in any way (e.g., “liking”, “sharing”, etc.)
may (or may not) impact your anonymity with regards to this study.
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Appendix F: Athlete Email Script
The following script will be used when contacting athletes who have contacted a member
of the research team after seeing the Facebook Post.
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Good Morning/Afternoon/Evening,
My name is Maxwell Brown. I am a graduate student in the Faculty of Applied Health Sciences at
Brock University (St. Catharines, Canada). As part of my MSc thesis, I am conducting a research
study entitled “’The things I do for sport’: Associations with for mental health in student-athletes.”
under the supervision of Dr. Diane E. Mack (Department of Kinesiology, Brock University).
The purpose of this study is to determine if forgoing opportunities (e.g. academics, social, heath,
etc.) is related to mental health in university student-athletes. The secondary purpose of this study
is to determine if satisfaction or frustration of basic psychological needs explain the relationship
between forgoing opportunities and mental health. The study will be conducted through an online
questionnaire via the link provided in the attached Letter of Invitation.
I am writing to you today, on behalf of myself and Dr. Mack, to ask for your participation in the
outlined research study.
Attached to this email you will find the Letter of Invitation and Informed Consent for the study.
An electronic link to the questionnaire is embedded both within this invitation and the Letter of
Invitation.
Electronic link << to be inserted >>
Additionally, if you would like to be entered into the draw for one of eight $25CAD Amazon gift
cards and/or would like to review feedback regarding the results of the study as compensation for
your participation in the study, please follow the link provided below:
Electronic link << to be inserted >>
Please contact me if you have any questions regarding research study purposes and/or procedures.

Thank you for your time and consideration,
Diane E. Mack, PhD
Professor
Email: dmack@brocku.ca
Tel: 905 688 5550 Ext. 4360

Maxwell J. Brown, BSc
Graduate Student
Email: mb14yt@brocku.ca
Tel: 905 688 5550 Ext. 5564

This study has been reviewed and received ethics clearance from the Brock University Research
Ethics Board XX-XXX and the Univesity of Buffalo Resaerch Ethics Board (XX-XXX).
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Appendix G: Instruments for Data Collection
The following pages will include the instruments that will be utilized for data collection
in this study. For the purposes of the review process of the HREB at Brock University, the
questions will be typed out in this appendix, but for the study the instruments will be
implemented into the Qualtrics online questionnaire. No citations or references will be presented
during the data collection phase. This information is presented for transparency during the
review process. The instruments being employed in this study include Demographics, Sacrifice
Scale, the Warwick Edinburgh Mental Wellbeing Scale (WEMWBS), Perceived Stress Scale
(PSS), Psychological Need States in Sport Scale (PNSS-S).
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Demographics
These questions are about you - the study participant. They will be used to describe, in
general terms, the individuals who participated in this research study.

Age: ________ years

Gender:

Female

Male

Other (Please specify): ___________

Self-Identified Ethnicity:
Asian

Black/African American

First Nations/Inuit/Métis

Hispanic/Latino

Current year of study:

Year 1

Year 2

Caucasian/White
Other (Please specify): _________________

Year 3

Year 4

Year 5+

Please list sport(s) played: ________________________________________________

Level of competition:

NCAA (USA)

U SPORTS (Canada)

If you selected NCAA, please specify Division.

Division I

Division II

Division III

Years competed in university sport (including current year):

1 year

2 years

3 years

4 years

5 years

For athletes competing in team sports (do not answer if competing in individual sport[s]):
In competitive games, do you typically
Start

Come off the bench

Not sure/Not applicable
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Single-Item Sacrifice Scale
Instructions: Sacrifice is the act of giving up, or forgoing, something of value for the
attainment of something of greater value. Sacrifice may include one or many aspects of your life
(e.g., your health, academics, social opportunities with family/ friends, work, etc.). Please
respond to the following statement across the scale provided.
In general, I sacrifice for my sport
False

1

Mostly False

2

More False

More True

than True

than False

3

4

Mostly True

True

5

6
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Multi-item Sacrifice Scale
Instructions: Using the scale below, during your time as a university student-athlete have
you made the following sacrifices?

Pain

False
1

Mostly
false
2

More
false
than
true
3

More
true
than
false
4

Mostly
true
5

True
6

Injury

1

2

3

4

5

6

Physical health

1

2

3

4

5

6

Personal goals

1

2

3

4

5

6

Sleep

1

2

3

4

5

6

Nutrition

1

2

3

4

5

6

Self-care

1

2

3

4

5

6

Hobbies

1

2

3

4

5

6

Leisure activities

1

2

3

4

5

6

Community involvement

1

2

3

4

5

6

Volunteering

1

2

3

4

5

6

Friends

1

2

3

4

5

6

Family

1

2

3

4

5

6

Romantic partner

1

2

3

4

5

6

School commitments

1

2

3

4

5

6

Major in school

1

2

3

4

5

6

Course selection

1

2

3

4

5

6

Choice in university

1

2

3

4

5

6

Career development

1

2

3

4

5

6
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Paid work

1

2

3

4

5

6

Work commitments

1

2

3

4

5

6

Finances

1

2

3

4

5

6

Other (Please identify):
______________

1

2

3

4

5

6
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Warwick-Edinburgh Mental Well-Being Scale (WEMWBS; Tennant et al., 2007)
Instructions: Below are some statements about feelings and thoughts. Please select the
number that best describes your feelings and thoughts during your time as a university studentathlete.

I’ve been feeling optimistic about the future

None
of the
Time
1

2

Some
of the
Time
3

Rarely

4

All of
the
Time
5

Often

I’ve been feeling useful

1

2

3

4

5

I’ve been feeling relaxed

1

2

3

4

5

I’ve been feeling interested in other people

1

2

3

4

5

I’ve had energy to spare

1

2

3

4

5

I’ve been dealing with problems well

1

2

3

4

5

I’ve been thinking clearly

1

2

3

4

5

I’ve been feeling good about myself

1

2

3

4

5

I’ve been feeling close to other people

1

2

3

4

5

I’ve been feeling confident

1

2

3

4

5

I’ve been able to make up my own mind about things

1

2

3

4

5

I’ve been feeling loved

1

2

3

4

5

I’ve been interested in new things

1

2

3

4

5

I’ve been feeling cheerful

1

2

3

4

5
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Perceived Stress Scale (PSS; Cohen, Kamarck & Mermelstein, 1983)
Instructions: The questions in this scale ask about your feelings and thoughts during your
time as a university student-athlete. Please indicate how often you felt or thought a certain way.
Never

Almost
Never

Sometimes

Fairly
Often

Very
Often

0

1

2

3

4

how often have you felt that you were unable to
control the important things in your life?

0

1

2

3

4

how often have you felt nervous and stressed?

0

1

2

3

4

how often have you felt confident about your ability
to handle your personal problems?

0

1

2

3

4

how often have you felt that things were going your
way?

0

1

2

3

4

how often have you found that you could not cope
with all the things that you had to do?

0

1

2

3

4

how often have you been able to control irritations in
your life?

0

1

2

3

4

how often have you felt that you were on top of
things?

0

1

2

3

4

how often have you been angered because of things
that happened that were outside of your control?

0

1

2

3

4

how often have you felt difficulties were piling up so
high that you could not overcome them?

0

1

2

3

4

During your time as a university studentathlete…
how often have you been upset because of
something that happened unexpectedly?
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Appendix H: Summary Feedback

The following pages exhibit the summary document provided to study participants who
identified that they would like to receive feedback as part of their participation in the study. Only
aggregate (as opposed to individualized) data is presented.
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