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The COVID-19 pandemic led to many changes for everyone. Social distancing
and isolation policies significantly impacted sports and sporting-related activities.
The current study examined the relationship between mental well-being and eating
behavior among a sample of 478 UK athletes in 2020. Participants completed the
Eating Disorder Inventory-2 (EDI-2) and Hospital Anxiety and Depression Scale
(HADS). Results of multiple analyses revealed that negative emotion significantly
increased disordered eating. age and gender were also significant risk factors for dis-
ordered eating. Results carry theoretical and policy implications to offer the best prac-
tice for athletes in the future as they transition through changes such as COVID-19.
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1. Introduction
1.1. BACKGROUND

In late 2019, the novel coronavirus (COVID-19) rapidly spread world-
wide. On March 11, 2020, the World Health Organization (WHO) declared
the coronavirus outbreak a global pandemic. COVID-19 caused significant
implications for the mental health and well-being of individuals globally.
Alarmingly, the virus rapidly spread across Asia, Europe, and the United
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States. The social distancing and isolation policies implemented to curb
the spread of the virus significantly impacted athletes. International sport-
ing events, including the Tokyo 2020 Olympics and Euro 2020 tournament,
were postponed, or canceled entirely. To protect vulnerable people and the
National Health Service (NHS) staff, the UK government first announced
a strict nationwide lockdown on March 23, 2020, to tackle the coronavirus
outbreak after the first confirmed case on January 29, 2020. People were
only allowed to leave their homes once daily for fundamental reasons, such
as medical needs, grocery shopping, or exercise. For the athletes who had
close contact with teammates, coaches, and staff who tested positive, a 14-
day quarantine was recommended (Toresdahl & Asif, 2020).

Athletes’ training sessions, events, competitions, camps, and face-to-face
meetings were suspended in England, Scotland, and Wales beginning March
17. This closure affected England’s national football leagues, the London
Marathon, and the 2020 Wimbledon tennis championships. Likewise, sports
at all levels were suspended or canceled due to the increased risk of Coro-
navirus transmission. Athletes were thus only able to train at home without
supervision from coaches or staff. Some elite sports clubs had a home-based
online training program and virtual meetings. However, most teams could
not complete the training as sports facilities were closed (Mann et al., 2020).
Therefore, individuals living under these conditions were more likely to ex-
perience high stress, anxiety, and depression (Jukic et al., 2020; Lades et al.,
2020). For example, a recent study by Di Fronso and colleagues (2020) in-
vestigated the impact of COVID-19 on athletes in Italy. The authors com-
pared participants’ perceived stress levels before and after the disruption of
COVID-19. They then reported that the uncertainty in the athletic context,
including suspended or canceled sporting events and contract revisions with
sports clubs, ruined the psychological well-being of athletes.

1.2. D1SORDERED EATING AMONG ATHLETES

Disordered eating is a pattern of unhealthy or harmful eating behavior
to maintain or lose weight (Otis et al., 1997). It occurs across the general
population; however, clinical and subclinical eating disorders are more com-
mon among athletes than in the general population (Byrne & McLean, 2001;
Martinsen et al., 2010; Martinsen & Sundgot-Borgen, 2013; Sundgot-Borgen
& Torstveit, 2004). While lay individuals often engage in exercise to burn cal-
ories and regulate their eating (Chatterton & Petrie, 2013), athletes regularly
have an intensive exercise regime (Currie, 2010; Petrie et al., 2009) and often
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attribute sports as their excuse for not eating (Beals, 2004). Therefore, de-
tecting disordered eating habits in athletes is challenging (Drinkwater et al.,
2005). This eating behavior can be driven explicitly by sports-specific body
image pressure (Sherman & Thompson, 2001) and the aesthetic component
in the performance marking criteria (Currie, 2010; Sherman & Thompson,
2001). To maximize their performance (Sundgot-Borgen & Larsen, 1993;
Wilmore & Costill, 1992), some athletes engage in unhealthy eating behav-
iors, including binging, vomiting, dieting, and using laxatives (Sundgot-Bor-
gen & Torstveit, 2010; Greenleaf et al., 2009).

These behaviors can result from unhealthy dieting habits (El Ghoch et
al., 2013), an increased focus on athletes” appearance (Thompson & Sher-
man, 2014), and social pressure from coaches and teammates to achieve or
maintain leanness (Sundgot-Borgen, 1994). Interestingly, the prevalence rate
also varies based on the type of sports. Athletes competing in leanness sports
(Byrne & McLean, 2002; Kong & Harris, 2015; Sundgot-Borgen & Lars-
en, 1993; Sundgot-Borgen & Torstveit, 2004; Thiemann et al., 2015), such
as distance running (Gapin & Petruzzello, 2011), figure skating (Voelker et
al., 2014), swimming, diving, and gymnastics (Anshel, 2004) have a higher
prevalence rate of disordered eating than those in non-leanness sports and
non-athletes in general (Sundgot-Borgen & Torstveit, 2004; Torstveit et al.,
2008). A recent systematic review (Mancine et al., 2020) demonstrated that
in 6 out of 7 studies, athletes participating in lean sports suffered more from
disordered eating than their counterparts in non-lean sports.

1.3. NEGATIVE EMOTION AND DISORDERED EATING

Research has found a robust, two-way connection between negative
emotion (i.e., depression, anxiety, etc.) and eating psychopathology (Kaye et
al., 2004; Zaider et al., 2002). Individuals who maintain their disordered eat-
ing behavior (fasting or restricting food intake) depend mainly on food-relat-
ed anxiety (Fairburn et al., 2003; Steinglass et al., 2010). Also, people (who
show bulimic behaviors of bingeing and vomiting) have difficulties regulat-
ing their emotions, especially negative feelings (Fairburn et al., 2003; Laven-
der et al., 2015). Engaging in unhealthy eating habits gives them temporal
psychological relief from negative mood changes (Kaye et al., 1986); binge
eating serves this purpose the most (Fairburn et al., 2003).

Additionally, the comorbidity of disordered eating with anxiety (Godart
et al., 2002; Kaye et al., 2004) or depressive disorder (Bushnell et al., 1994;
Perez et al., 2004; Santos et al., 2007) has been identified in athlete and
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non-athlete population (Giel et al., 2016). For example, Vardar and asso-
ciates (2007) examined the link between anxiety symptoms and disordered
eating habits in 245 female athletes. The study demonstrated that anxiety lev-
els were higher for athletes with disordered eating behaviors than those with
regular eating habits. In elite rowing athletes, depression symptoms were also
correlated with disordered eating attitudes and more significant concerns
about weight (Terry et al., 1999). Furthermore, some research suggests that
binge eating can be triggered by negative emotion and impulsivity (Brechan
& Kvalem, 2015; Fischer et al., 2003). According to the Transdiagnostic
Model of Eating Disorders (Fairburn et al., 2003), an individual who cannot
cope with low moods, such as anxiety or depression, is more likely to engage
in unhealthy eating, including bingeing. These individuals can redirect their
attention from negative mood to disordered eating, potentially culminating
in an eating disorder (Fairburn et al., 2003).

1.4. PRESENT STUDY

The high prevalence of disordered eating among athletes compared
with the general population is well-documented (Abbott et al., 2021; Byrne
& McLean, 2002; Goodwin et al., 2016; Joy et al., 2016; Souter et al., 2018;
Sundgot-Borgen & Torstveit, 2004; Wells et al., 2020). Disordered eating com-
promises immune function and exacerbates athletes’ negative physical conse-
quences, such as energy deficit, injury risk, and muscle loss (Fogelholm, 1994;
Loucks, 2004; Mackinnon, 2000; Venkatraman & Pendergast, 2002). Also, it
leads to poor athletic performance (El Ghoch et al., 2013; Thein-Nissenbaum
etal., 2011; VanHeest et al., 2014). Furthermore, it boosts mental health prob-
lems, such as substance abuse, obsessive-compulsive disorders, self-harm, and
suicide (Claes et al., 2012; Smith et al., 2013; Weltzin et al., 2012).

Identifying risk factors for disordered eating is critical to better screening
at-risk athletes (Striegel-Moore & Bulik, 2007). Consequently, the variables
presumed to contribute to the development of disordered eating have been
reported extensively (Greenleaf et al., 2009; Sundgot-Borgen & Larsen, 1993;
Sundgot-Borgen & Torstveit, 2010; Thompson & Sherman, 2014; Wilmore
& Costill, 1992). However, very few studies have explored these variables
to ascertain their impact on athletes’ eating disorders during highly stressful
times, such as the COVID-19 pandemic. The extensive social isolation and
lockdown procedures may have significantly impacted athletes’ lives. These
uncommon circumstances also would prompt athletes to be concerned about
the future, thereby decreasing psychological well-being. Using primary data
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and survey-based analyses, the current study investigated 478 UK athletes’
mental well-being and disordered eating during the COVID-19 pandemic.
We answered two research questions: First, what are the risk factors for dis-
ordered eating? Second, does negative emotion increase disordered eating?

2. Research Methods

2.1. PROCEDURE

The current study received ethical approval from the Research Ethics Committee at the
University of Nottingham (Reference number: $1269). From July 1 to 31, 2020, individuals
aged 18 years or older, based in the UK, and competing in a sport before COVID-19 restri-
ctions were encouraged to participate in an online survey through Facebook groups. Email in-
vitations were also sent to the committee members of university sports clubs. Before delivering
an informed consent form, we presented the survey’s introduction. The research participants
were provided a six-digit code to enter if they wanted to withdraw at any point after the sur-
vey. In line with the Data Protection Act and General Data Protection Regulation (GDPR), all
collected data would be kept securely and archived for five years. We asked the participants to
answer some demographic questions (age, gender, height, weight, ethnicity, etc.). Next, they
completed several standardized questionnaires. All participants were allowed to supply an
email address to enter a prize draw for three £25 Amazon vouchers. After the survey, a debrief
page was shown with a ‘thank you’ message and a list of support options for athletes to use if
they so desired. The whole survey was conducted online.

2.2. PARTICIPANTS

Although 501 athletes completed the survey, 23 participants were excluded since their
answers were incomplete. As Table I shows, the final sample consisted of 478 participants
aged 18 — 53 years (M = 27.17, 5D = 8.09) with a mean weight of 71.72 kg (SD = 16.21). Their
average height was 171.23 cm (SD = 11.20). Two hundred and seventy-two (56.90%) were
female, while 42.26% (7 = 202) were male. However, four preferred to self-describe (0.84%).
The mean body mass index (BMI) was 24.50 (SD = 5.32). Respondents’ race was predomi-
nantly White (7 =431, 90.17 %), which are White British (z =391, 83.05%) and White Other
(7 = 34, 7.11%). There were 47 Non-Whites (9.83%), which are Mixed (# = 17, 3.56%),
Asian British (7 = 14, 2.93%), Black British (n = 4, 0.84%), Chinese (7 = 3, 0.63%), Prefer
Not To Say (7 = 2, 0.42%), and Other (» =7, 1.46%).

2.3. METHODOLOGICAL ANALYSES

We used the latest version of Mplus 8.8 (Muthén & Muthén, 2017) to estimate sample
statistics, bivariate correlation coefficients, two first-order factors, one second-order factor,
and multiple regression coefficients. First, we calculated the frequency, percentage, mean,
standard deviation, and range of each study variable to describe the research participants’ de-
mographic characteristics. Next, bivariate statistics were analyzed by looking at the zero-order
correlations between the research variables. Lastly, multiple regression analysis was perfor-
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TasLE I
Descriptive Statistics (N = 478)
N % Mean SD Range
Dependent variable
Disordered eating 14.05 12.95 0-67
Independent variable
Negative emotion 13.46 7.97 0-41
Anxiety 7.71 4.76 0-21
Depression 5.75 3.90 0-20
Control variable
Age (years) 27.17 8.09 18-53
Height (cm) 171.23 11.20 124.97-21031
Weight (kg) 7172 1621 43-1814
BMI (kg/m?) 24.50 5.32 15.02-60.22
Gender
Female 272 56.90
Male 202 42.26
Self-describe 4 0.84
Race
White 431 90.17
Non-White 47 9.83

med within the context of structural equation modeling (SEM) to determine the influence of
each predictor variable on the outcome variable. The present study utilized the Full Infor-
mation Maximum Likelihood (FIML) technique (Baraldi & Enders, 2010; Cham et al., 2017;
Geiser, 2013) to address the issue of missing data. Additionally, Maximum Likelihood (ML)
was employed as an estimator (Muthén & Muthén, 2017).

2.4. MEASURES

2.4.1. Disordered eating

Disordered eating in the current study was measured by using Eating Disorder Inven-
tory-2 (EDI-2; Garner, 1991), which is a widely used self-report measure for disordered eating
behaviors and characteristics related to eating disorders in the general population (Nevonen
& Broberg, 2001). It also assesses eating and shape-related ideas. Within sports psychology,
the EDI-2 is applied to study athletes, specifically female athletes, to screen for their disorde-
red eating (Byrne & McLean, 2002; Hallsworth et al., 2005; McNulty et al., 2001). The EDI-2
is a self-reported questionnaire containing 91 items to assess the presence of disordered eating
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behavior. Of these items, we employed 23 items in the following three subscales: Drive for
thinness, Bulimia, and Body dissatisfaction.

These three subscales best assessed disordered eating in the non-clinical population
(Garner, 1991). The questions included “I eat when I am upset.” It was a six-point scale
(1 = always, 6 = never). The respondents were asked to answer what best describes them
(Garner, 1991). Items were coded so that higher scores reflected greater disordered eating.
The validity of the EDI-2 is widely recognized (Gilbert & Meyer, 2004; Hart & Kenny, 1997).
In the present study, internal reliability was excellent for EDI-Drive for thinness (o = .86),
EDI-Bulimia (a = .79), and EDI-Body dissatisfaction (o = .89). These results are comparable
to other recently conducted studies which sampled an athlete population (Scott et al., 2019;
Scott et al., 2020).

2.4.2. Negative Emotion

Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) is a self-as-
sessment measurement widely used to check negative emotion among adults aged 16 — 65
years. It is divided into anxiety (HADS-A) and depression (HADS-D). This scale consists of
14 items (seven items each for anxiety and depression symptoms) with a four-point scale (0
= not at all, 3 = most of the time). The score for each item indicates the degree of anxiety or
depression over the last 14 days.

The questions, such as “I feel tense or wound up,” were asked to examine the participants’
level of anxiety in the present study. In contrast, their level of depression was assessed by asking
questions such as “I have lost interest in my appearance.” It was designed to screen psychiatric
symptoms, excluding physical illness-related questions (Zigmond & Snait, 1983). Scores from
0 to 7 for either subscale were considered normal, 8 to 10 as mild, 11 to 14 as moderate, and
15 or above as significantly disordered (Stern, 2014). We verified that the internal consistency
for anxiety was excellent (o = .87) along with depression (o = .81). These findings indicated
higher reliability than the findings in previous research on athletes (Halfdanardéttir, 2016; Scott
et al., 2019). Using anxiety and depression as two first-order latent variables, we performed a
second-order confirmatory factor analysis to obtain a single latent variable (negative emotion), as
indicated in Figure 1. A greater score indicated more intense negative feelings.

2.4.3. Control Variables

Six control variables were included in the current analysis to estimate the actual amount
of impact that negative emotion exerted on disordered eating. We calculated age in the num-
ber of years on a ratio-level measurement. Height was measured in centimeters, while weight
was measured in kilograms. Body mass index (BMI) was calculated based on the formula (kg/
m?), which is the self-reported weight in kilograms (kg) divided by height in meters squared
(m?). Gender was dichotomized with female (=1) and non-female (=0). Finally, race was esti-
mated on a binary scale (white = 1, non-white = 0).

3. Research Results

Table II shows the zero-order correlation coefficients for the variables of
the current study. Negative emotion (» = 0.4378, p < .001), BMI (»=0.1907, p <
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.001), gender (r = 0.3156, p < .001) were positively related to disordered eating,
while age (r=-0.1861, p <.001) and height (»=-0.1760, p < .001) were negatively
related to disordered eating. Negative emotion was most strongly related to dis-
ordered eating than gender, BMI, height, and age. These correlation coefficients
represent the bivariate relationship between disordered eating and each predic-
tor variable without other variables controlled. So, we conducted a multivariate
analysis to carve out the true relationship between the dependent variable (disor-
dered eating) and each of the predictor variables (negative emotion, age, height,
weight, BMI, gender, and race) when other variables are controlled.

TasLE IT
Correlations

1 2 3 4 5 6 7 8

1. Digordered 1
eating

PN g
3. Age -0.1861%*%*  -0.1996%** 1
4. Height -0.1760%**  -0.1302** 0.0147 1
5. Weight 0.0821 -0.0309 0.0952*%  0.4192%** 1
6. BMI 0.0453 0.0817 -0.2088***  (,7912%** 1
7. Gender 0.2267***  -0.1025*  -0.4745***  -0.4787***  -0.2218*** 1
8. Race 0.0062 -0.0285 0.0963* -0.0272 -0.0983* -0.0918* 0.1808%** 1

*p < 0.05; **p < 0.01; ***p < 0.001

- Negtive T
Emotion

Age

Height

Vweight

—/ O/ / /M

Gender =

N

Fig. 1. - Path diagram to predict Disordered Eating.
*p < 0.05; **p < 0.01; ***p < 0.001.
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Table III shows the estimate of each predictor variable (negative emo-
tion, age, height, weight, BMI, gender, or race) for disordered eating when
controlling for all the other study variables. Additionally, Figure 1 displays
its path diagram and how the outcome variable (disordered eating) was af-
fected by a latent variable (negative emotion) and each of six manifest vari-
ables (age, height, weight, BMI, gender, and race). The current model fit the
data relatively well (RMSEA = 0.04; CFI = 0.96; TLI = 0.95; SRMR = 0.04).
All the predictor variables in the model explained 30.8% of variance (R? =
0.308) of disordered eating (Hu & Bentler, 1998).

TasLE 11T
SEM Estimate Of Each Predictor Variable For Disordered Eating
Estimate SE. Sig.
Negative emotion 0.332 0.047 0.000
Age -0.103 0.040 0.011
Height -0.239 0.191 0.211
Weight 0.522 0.296 0.078
BMI -0.146 0311 0.638
Gender 0.254 0.054 0.000
Race 0.001 0.045 0.978
R-Square 0.308
N 478
AIC 17604.331
BIC 17908.713
Sample-Size Adjusted BIC 17677.019

(n*=(n+2)/24)

Negative emotion (f = 0.332, p < 0.01) was a statistically significant pre-
dictor of disordered eating. This indicates that the higher value of negative
emotion respondents have, the greater the self-reported value of disordered
eating. Among the control variables, age (§ = -0.103, p < 0.05) was a statisti-
cally significant and negative predictor of increasing disordered eating. This
indicates that older participants are less likely to have disordered eating than
their younger counterparts. Also, gender (f = 0.254, p < 0.001) was a signif-
icant and positive predictor for disordered eating, which means that female
respondents are more likely to have disordered eating.
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4. Conclusion
4.1. Driscussion

The present study found evidence that negative emotion significantly
increased disordered eating among UK athletes during the COVID-19 pan-
demic. The current finding concurs with the literature (Brechan & Kvalem,
2015; Bushnell et al., 1994; Fairburn et al., 2003; Fischer et al., 2003; Giel
et al., 2016; Godart et al., 2002; Kaye et al., 2004; Lavender et al., 2015;
Perez et al., 2004; Santos et al., 2007; Terry et al., 1999; Vardar et al., 2007;
Zaider et al., 2002). An explanation for this can be found in Agnew’s (1992,
2001, 2015) General Strain Theory. Agnew suggests that strains result in
negative emotions such as anxiety and depression and that these emo-
tions induce deviant behaviors as a corrective action to cope with built-up
strains. The UK athletes in our sample might have engaged in disordered
eating after feeling depressed and anxious because they experienced more
stress during the COVID-19 pandemic. To help deal with highly stressful
situations such as the pandemic, we recommend that athletes attend online
seminars to nurture positive qualities such as resilience, optimism, and cop-
ing mechanisms, that can protect against mental problems. (Brunwasser et
al., 2009).

Additionally, we recommend the training and sensitization of coaching
staff on how to screen and monitor at-risk athletes to help maintain athletes’
mental health. Also, health professionals can monitor athletes’ physical and
psychological well-being (Jukic et al., 2020). If at-risk athletes are identified,
we recommend that health professionals implement appropriate interven-
tions—for example, Cognitive Behavioral Therapy (CBT). Cochrane System-
atic Review determined that the treatment effectiveness of CBT was superior
for both general anxiety and depression compared to other psychological
therapies (Hunot et al., 2007). Research has found that web-based CBT for
anxiety and depression has good participant satisfaction rates (Ruwaard,
2013, p. 54) and is effective in the general population (Haifedt et al., 2011;
Ruwaard et al., 2012; Spence et al., 2011) even after long-term follow-up
(Ruwaard, 2013, p. 53).

Among the control variables of the current study, age and gender
emerged as significant risk factors for disordered eating. The present study’s
findings that age plays a vital role are somewhat predictable, as tradition-
ally, eating disorders develop during adolescence to young adulthood and
decrease in later life (Currin et al., 2005). People tend to diet less when they
get older, and their psychological functioning improves (Rohde et al., 2017).



Negative emotion and disordered eating 185

Therefore, prevention programs for disordered eating should begin at a
younger age.

The study findings regarding the significance of gender to disordered
eating support previous research findings (Byrne & McLean, 2001; Martin-
sen & Sundgot-Borgen, 2013; Sundgot-Borgen & Torstveit, 2004; Udo &
Grilo, 2018; Yu et al., 2018). A recent systematic analysis of research between
2000 and 2018 reported that women are estimated to comprise the majority
of people who suffer from eating disorders, particularly binge eating disor-
ders (Galmiche et al., 2019). So, policy should consider gender-specific ap-
proaches when implementing primary preventive programs, strategies, and
curricula.

4.2. STuDY LIMITATIONS AND RTIOECOMMENDANS FOR FUTURE RESEARCH

The present study filled a gap in the literature by reporting the signifi-
cant effects of negative emotion, age, and gender on disordered eating among
UK athletes during the COVID-19 pandemic; however, there were a few
limitations to this study. First, future research would benefit from utilizing
more sophisticated means of measuring disordered eating. Men and women
display disordered eating differently (Smith et al., 2017), and EDI-2 scales
are less reliable for women than men (Anderson et al., 1996; Spillane et al.,
2004). Thus, future studies might have to use different measures for males
and females.

Second, conducting face-to-face surveys or interviews was not feasible in
the present study due to the enforcement of social distancing measures in the
UK. Consequently, the current study used an online self-reporting survey. In
future research, it can be useful to gather data through face-to-face surveys
conducted by medical professionals. Face-to-face data collection methods
may be more reliable in detecting ambiguous symptoms of disordered eating,
such as bingeing, which online self-reporting surveys may miss (Garner &
Myerholtz, 1998, p. 620).

Third, other factors can potentially affect athletes’ disordered eat-
ing. For instance, previous literature has found the level of competition
(Brownell et al., 1987; Lamont-Mills & Christensen, 2006; Picard, 1999)
and type of sport (McNulty et al., 2001; Sundgot-Borgen, 1994; Torstveit
et al., 2008) can affect eating psychopathology. Therefore, future studies
should consider including variables that can influence disordered eating
other than those used in the current research. (Di Fronso et al., 2013;
Brebner, 2003).
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Finally, despite the limitations discussed above, the current study is critical
because it aimed to explore the effect of negative emotion on disordered eating
on UK athletes during the COVID-19 pandemic. Future studies can adopt ad-
ditional focus and different research methodologies to investigate the impact
of negative emotion on athletes in the UK and globally due to the pandemic.
Given the FINDINGS OF THIS RESEARCH, training regimens and social
interaction, gender-specific approaches, and interventions targeting younger
athletes should be encouraged in the uk and beyond to help athletes further
manage stress if a situation like the covid-19 pandemic should occur again. this
study offers a baseline that now encourages further exploration.
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