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A B S T R A C T   

Objective: This study aimed to examine the relationship between competitive anxiety, fear/anxiety of COVID-19, 
and autonomic and endocrine stress responses in professional football players after returning to competition 
during the COVID-19 pandemic. 
Methods: Ninety male professional football players (age: 26.33 ± 2.48 yr) volunteered to participate in this study, 
which included an official competition. Psychophysiological responses, including the Fear of COVID-19 Scale, the 
Coronavirus Anxiety Scale, and the Competitive State Anxiety Inventory-2 Revised, were collected 30 min before 
the competition. In addition, salivary alpha-amylase (sAA) and salivary cortisol (sCort) were collected at 8 a.m. 
and 15 min before the competition. 
Results: The main findings, based on the Pearson correlation, showed significant positive correlations between 
COVID-19 anxiety and somatic competitive anxiety (p = 0.01), cognitive competitive anxiety (p = 0.01), and 
competition response of sCort and sAA (p = 0.01). Moreover, fear of COVID-19 was positively correlated with 
COVID-19 anxiety (p = 0.01). On the contrary, the awakening response of sCort and sAA was not found to be 
correlated with psychological parameters (all p > 0.05). The analysis also indicated that there was no significant 
correlation between self-confidence with other psychological and physiological variables (all p > 0.05). The 
regression analysis showed that cognitive anxiety was a relevant predictor for the competition response of sCort 
and sAA (p < 0.05). Moreover, COVID-19 anxiety was the only predictor of somatic and cognitive anxiety (p <
0.05). 
Conclusions: The present study provides the first preliminary evidence that COVID-19 anxiety and competitive 
anxiety might pose a negative impact on the athletic performance of professional football players during COVID- 
19 pandemic competitions. Thus, research is needed to build a strategy to reduce the psychophysiological stress 
related to COVID-19 and competition response.   

1. Introduction 

The pandemic of the viral disease caused by the new coronavirus 

(COVID-19) is still ongoing, and returning to normal activities is still a 
challenge (Barnes and Sax, 2020). Accumulating evidence shows that 
the COVID-19 outbreak affects individuals globally at any age, ethnicity, 
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and gender (Brooks et al., 2020). The threat to health following viral 
infection results in severe respiratory system damage, failure of other 
organs, and death (Yi et al., 2020). Serious mental health effects are also 
becoming more evident. The fear of sickness or losing one’s life over 
contamination, helplessness, and loneliness due to isolation is known, in 
many individuals, to lead to a spread of public mental health and psy
chological crises concerning anxiety, stress, or depression (Dubey et al., 
2020). 

A recent systematic review with meta-analysis presented high stress 
and anxiety as features of the negative mental impact of COVID-19 in the 
general public (Salari et al., 2020). A similar impact has also been 
investigated in youth (Al Omari et al., 2020). These studies emphasize 
the anxiety and fear related to COVID-19 (Mahmud et al., 2020). Fear is 
defined by the emotion caused by perceived threat or danger, which 
induces physiological alterations and, eventually, behavioral changes, 
such as hiding, fleeing, or freezing from perceived traumatic conditions 
(Mertens et al., 2020). Fear is regularly caused in response to particular 
stimuli occurring in the present or the expectation or anticipation of a 
potential threat perceived as a risk to human beings (Ng and Kemp, 
2020). Anxiety, on the other hand, is considered to be a feeling of un
easiness and worry, usually generalized and not concentrated as an 
overreaction to a condition that is only considered mentally threatening. 
It is regularly associated with restlessness, muscular tension, problems 
with concentration, and fatigue (Levitt, 2015). According to previous 
reports (Ahorsu et al., 2020; Taylor, 2019), fear and anxiety are 
inter-related and both have been linked to pandemics. 

Elite athletes are normally under competitive stress; however, as a 
part of the population, they are also affected by the physical and mental 
consequences of the COVID-19 pandemic (Mehrsafar et al., 2020). The 
mental impact of the pandemic for elite athletes originated from the 
cancellation or postponement of competitions, violation of training, and 
frequent removal and placement of lockdowns, generating uncertainty 
for their athletic career (Davis et al., 2020; Håkansson et al., 2020). 
Based on these and on a recent narrative review (Reardon et al., 2020), it 
is recommended that elite athletes receive special care regarding their 
mental health during the course of pandemics. 

In the semi-lockdown phase, where some athletic competitions are 
permitted (Tilp and Thaller, 2020), elite athletes seem to experience 
stress and anxiety related to the ongoing pandemic, together with 
competition-related stress (Campbell et al., 2018). The development of 
anxiety depends on the subjective characteristics and coping capacity of 
elite athletes (Palazzolo, 2020). Under a stressful situation (e.g., a real 
competition) (Garcia et al., 2013), subcortical regions (including the 
hypothalamus, brainstem monoaminergic nuclei, and amygdala) trigger 
robust neuroendocrine responses and, remarkably, the activation of the 
sympathetic–adrenal–medullary (SAM) pathway and the hypothal
amic–pituitary–adrenal (HPA) axis, resulting in increased levels of 
cortisol (Ulrich-Lai and Herman, 2009). Cortisol is produced in response 
to the activation of the HPA axis, which participates in the modulation of 
stress responses. As opposed to cortisol, the salivary enzyme 
alpha-amylase (sAA) reflects autonomic nervous system (ANS) activa
tion (Capranica et al., 2017; Strahler et al., 2017). Evidence from 
comparative studies shows that sAA is a more accurate marker of an 
individual’s response to stress, because of the higher sensitivity of the 
sympathetic nervous system compared to the HPA hormone axis (All
wood et al., 2011; Rashkova et al., 2012). sAA is highly sensitive to 
stress-related changes (Engert et al., 2011), and a relationship between 
intra-individual changes in sAA, and physical (Kivlighan and Granger, 
2006) and psychological stressors exist (van Stegeren et al., 2008). 
Elevated levels of stress biomarkers, including sAA and cortisol, before 
and during a sports competition, have been shown to exert a negative 
impact on athletes’ performance (Alix-Sy et al., 2008; Azarbayjani et al., 
2011; Filaire et al., 2009, 2013; Foretic et al., 2020; Lautenbach et al., 
2014). It has been proposed that cortisol may affect cognitive processes 
and attentional control or reinforce risky behaviors, which may lead to 
more mistakes (Lautenbach et al., 2015). 

Under pandemic conditions, an extra source of fear/anxiety is pre
sent in addition to competition-related anxiety. It is not known how 
these two sources of stressors (competition and pandemic) might 
interact with one another and whether the sum of negative impacts 
might occur in elite athletes or a completely new form of stressor might 
be shaped. Hence, in this study, we aimed to identify the relationship 
between competitive anxiety, anxiety/fear of COVID-19, and the phys
iological markers of cortisol and alpha-amylase in professional football 
players after returning to competition while the COVID-19 pandemic is 
still ongoing. We hypothesized that these two sources of fear/anxiety of 
COVID-19 plus competition anxiety can pose a greater negative impact 
on the mental health of professional football players and that we can 
potentially identify a correlation between saliva markers and subjective 
responses. 

2. Methods 

2.1. Participants 

Participants were recruited through correspondence with football 
clubs associated with the Iranian Football League. Following the pro
vision of information about the study and phone screening, eligible 
teams were invited. Ninety male professional football players (training: 
11.67 ± 1.62 h/week–1; training history: 10.03 ± 3.28 yr) volunteered to 
participate in our study (age: 26.33 ± 2.48 yr; body mass index: 23.07 ±
2.06 kg m–2). All participants were healthy (with no psychiatric or 
clinical conditions), with a negative COVID-19 test and without a history 
of COVID-19 infection, and were non-smokers. Participants signed an 
informed consent form. This study was approved by the Committee of 
Research Ethics in Sport Sciences Research Institute of Iran (approval 
number: 1399.842) and conducted according to the Declaration of 
Helsinki (World Medical Association, 2013). The participants did not 
receive any compensation for their participation. 

2.2. Psychometric assessments 

2.2.1. Competitive State Anxiety Inventory-2 Revised (CSAI-2R) 
To assess the multidimensional components of anxiety in athletes, 

the Competitive State Anxiety Inventory-2 (CSAI-2) was used. We uti
lized the revised version (17 items) (Cox et al., 2003), which assesses the 
subscales and self-confidence (five items; e.g., “I’m confident about per
forming well”), cognitive anxiety (five items; e.g., “I am concerned about 
losing”), and somatic anxiety (seven items; e.g., “My body feels tense”). 
Each item was given on a four-point scale with the anchors in range of 
(1) “Not at all” to (4) “Very much so”. Higher scores on the somatic and 
cognitive anxiety subscales signify a higher degree of competitive anx
iety, while higher scores on the subscale of self-confidence denote higher 
levels of self-confidence. The reliability of the Persian form of the 
CSAI-2R using Cronbach’s alpha coefficient was acceptable in the range 
of 0.75–0.83. Moreover, three factors were extracted using principal 
component analysis, and confirmatory factor analysis confirmed three 
subscales with 17 items (Mehrsafar et al., 2016). 

2.2.2. Fear of COVID-19 Scale (FCS) 
The FCS was developed by Ahorsu et al. (2020) for the determination 

of fear of COVID-19 in the general population (in 717 Iranian partici
pants). The items of the FCS were constructed based on an extensive 
review of existing scales on fear, expert evaluations, and participant 
interviews. This scale contains a 7-item of fear of COVID-19 descriptors 
(e.g., “It makes me uncomfortable to think about COVID-19”). Answers 
ranged from (1) “strongly disagree” to (5) “strongly agree”. The mini
mum score possible for each question was 1, and the maximum was 5. 
The total score was calculated by adding up the scores of each item 
(ranging from 7 to 35). Higher scores indicate a higher fear of COVID-19. 
Validity using both classical test theory and the Rasch model were 
satisfactory on the seven-item scale. The reliability values, such as 
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internal consistency (α = 0.82) and test–retest reliability (ICC = 0.72), 
were acceptable (Ahorsu et al., 2020). 

2.2.3. Coronavirus Anxiety Scale (CAS) 
We utilized the CAS to determine COVID-19 anxiety. This five-item 

scale was developed by Lee (2020) as the first published scanner of 
the COVID-19 anxiety in 775 adults in the USA. Each item (e.g., “I felt 
paralyzed or frozen when I thought about or was exposed to information 
about the coronavirus”) was rated on a five-point scale to reflect the 
frequency of the symptom, ranging from 0 (not at all) to 4 (nearly every 
day). The total score was the sum of the item scores (range, 0–20). 
Higher scores in each item denote higher levels of COVID-19 anxiety. 
The Cronbach’s alpha reliability of the Persian version with 5-item was 
0.91, and the confirmatory factor analysis confirmed a one-factor model 
with good fit statistical indexes (Mohammadpour et al., 2020). 

2.3. Physiological assessments 

To avoid contamination of saliva with drink or food, we asked our 
participants to refrain from eating at least one hour before the saliva 
sampling. We also requested participants to rinse their mouths 
completely with tap water before obtaining the samples. Additionally, 
they were instructed not to brush their teeth for at least 30 min before 
the sampling. Participants were asked to passively drool their saliva in a 
single-use plastic cup (2.5 mL) for 2 min. The content of the cup was then 
transported to polypropylene vials for storage at –20 ºC until the phys
iological assay. After centrifugation at 1620 × g for 15 min (to produce a 
clear supernatant of low viscosity), the sCort level (nmol/L) was deter
mined using an enzyme-linked immune sorbent assay kit (Zellbio™, 
Germany). The level of sAA (U/mL) was determined using a kinetic 
reaction assay (Salimetrics, State College, PA) without any modification 
to the manufacturer’s protocol. Salivary cortisol intra- and inter-assay 
coefficients of variation of ˂8% were accepted. The detection limit of 
the kit was 0.1 nmol/L. Alpha amylase enzyme intra- and inter-assay 
coefficients of variation less than 0.10% were accepted. 

2.4. Procedure 

One competition (in the first week of the competition season) was 
included in this study. This enabled us to study competitive conditions 
similar to real-life competitions during the COVID-19 pandemic. The 
competitions were run under the rules of the Football Federation of Iran, 
along with COVID-19 restrictions (e.g., without spectators, social 
distancing, COVID-19 tests, and reduced number of organizers, etc.). 
Moreover, the staff and players of opponent teams had a negative 
COVID-19 test no older than 24 h prior to the competition, according to 
the rules. This study was conducted in November 2020 during the Ira
nian football super league. Before the initiation of the main test, the 
participants and teams were familiarized with the experimental pro
cedure in a separate session. A saliva sample was taken upon awakening 
in the day of competition (08:00 h ± 30 min). The participants 
completed the CSAI-2R, CAS, and FCS 30 min before the competition 

(15.30 h ± 30 min), and the saliva samples were taken 15 min before the 
competition (14.00 h ± 30 min) in the locker room (Filaire et al., 2009). 
A schematic of the experimental setting is shown in Fig. 1. 

2.5. Statistical analyses 

First, data were checked for normality and outliers. There were no 
missing data in the self-reported parameters and the salivary stress 
markers. The Kolmogorov–Smirnov normality test illustrated that most 
variables were not normally distributed. We used LN-transformation to 
restore normality. However, the means and standard deviations in the 
text and tables indicate the absolute values for displaying purposes. The 
relationships between the psychological components and the physio
logical parameters were examined using Pearson’s correlation co
efficients and coefficients of determination (r2). The strength of 
correlation coefficients were interpreted in the rate of very weak to very 
strong (r = 0.00–0.19 as “very weak,” 0.20–0.39 as “weak,” 0.40–0.59 
as “moderate,” 0.60–0.79 as “strong,” and 0.80–1.0 as “very strong”). 

In terms of whether self-report measures predict changes in salivary 
stress markers, we performed multiple regression analysis with the enter 
method. In more detail, we regressed the responses of sCort and sAA 
before competition and awakening as the dependent variables, and 
competitive anxiety, COVID-19 anxiety, and fear of coronavirus as the 
predictors. Moreover, multiple regression analysis with the enter 
method was conducted to test if the fear of COVID-19 and COVID-19 
anxiety significantly predict the competitive anxiety subscales. The 
alpha level was fixed at 0.05. The statistical program package SPSS 
version 22 was utilized. 

3. Results 

The means and standard deviations (SDs) for the self-report measures 
(CSAI-2, CAS, and FCS) and salivary stress markers (sCort and sAA) and 
the correlation between these variables are shown in Table 1. 

As shown in Table 1, Pearson’s correlation coefficient showed sig
nificant positive correlations of somatic anxiety with respect to cogni
tive anxiety (r = 0.706, r2 = 0.498, p = 0.001), fear of COVID-19 
(r = 0.224, r2 = 0.050, p = 0.034), COVID-19 anxiety (r = 0.478, r2 

= 0.228, p = 0.001), competition response of sCort (r = 0.342, r2 

= 0.116, p = 0.001), and competition response of sAA (r = 0.437, r2 

= 0.190, p = 0.001). However, the awakening response of sCort 
(r = –0.036, r2 = 0.0012, p = 0.733) and sAA (r = –0.013, r2 = 0.0001, 
p = 0.900) reflected no significant correlations with respect to somatic 
anxiety. In terms of cognitive anxiety, we observed that significant 
positive correlations with respect to fear of COVID-19 (r = 0.217, r2 

= 0.047, p = 0.040), COVID-19 anxiety (r = 0.528, r2 = 0.278, 
p = 0.001), competition response of sCort (r = 0.450, r2 = 0.202, 
p = 0.001), and competition response of sAA (r = 0.468, r2 = 0.219, 
p = 0.001). On the contrary, there were no significant correlations for 
cognitive anxiety with respect to the awakening response of sCort 
(r = 0.069, r2 = 0.004, p = 0.517) and the awakening response of sAA 
(r = 0.095, r2 = 0.009, p = 0.372). The analysis indicated that there 

Awakening response 
(sCort-sAA)

Salivary response to 
on (sCort-sAA) Compe

Self-report 
q onnaires (CSAI-2R, 

CAS, and FCS)

~1 hour and 15 min-15 min-30 min8 a.m.

Fig. 1. Schematic representation of the experimental setting. Participants completed the CSAI-2R, CAS, and FCS 30 min before the football competition. Besides, 
saliva samples were collected at 8 a.m. and before competition (15 min before). The length of the competition was approximately 1 h and 15 min. Note: CSAI-2, 
Competitive State Anxiety Inventory-2; sAA, Salivary Alpha-Amylase; sCort, Salivary Cortisol; CAS, Coronavirus Anxiety Scale; FCS, Fear of Coronavirus Scale. 
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were no significant correlations for self-confidence with respect to the 
other psychological (somatic anxiety: r = –0.030, r2 = 0.0009, 
p = 0.776; cognitive anxiety: r = 0.005, r2 = 0.00002, p = 0.964; fear of 
COVID-19: r = –0.076, r2 = 0.005, p = 0.477; COVID-19 anxiety: 
r = –0.045, r2 = 0.002, p = 0.673) and physiological (awakening 
response of sCort: r = –0.020, r2 = 0.0004, p = 0.851; competition 
response of sCort: r = 0.164, r2 = 0.026, p = 0.123; awakening response 
of sAA: r = –0.015, r2 = 0.0002, p = 0.890; competition response of 
sAA: 0.040, r2 = 0.0016, p = 0.708) variables. 

Additionally, Pearson’s correlation coefficient showed a significant 
positive correlation for fear of COVID-19 with respect to COVID-19 
anxiety (r = 0.321, r2 = 0.103, p = 0.002). The analysis illustrated 
that there were no significant correlations for fear of COVID-19 with 
respect to the awakening response of sCort (r = 0.099, r2 = 0.009, 
p = 0.353), the competition response of sCort (r = 0.121, r2 = 0.014, 
p = 0.255), the awakening response of sAA (r = 0.004, r2 = 0.000016, 
p = 0.973), and the competition response of sCort (r = 0.073, r2 

= 0.0053, p = 0.491). Pearson’s coefficient showed significant positive 
correlations for COVID-19 anxiety with respect to the competition re
sponses of sCort (r = 0.258, r2 = 0.066, p = 0.014) and sAA (r = 0.277, 
r2 = 0.076, p = 0.008). However, the awakening response of sCort 
(r = –0.085, r2 = 0.0072, p = 0.428) and sAA (r = 0.116, r2 = 0.0134, 
p = 0.118) reflected no significant correlations with respect to COVID- 
19 anxiety. Pearson’s correlation coefficient showed a significant posi
tive correlation for the awakening response of sCort with respect to the 
competition response of sCort (r = 0.230, r2 = 0.052, p = 0.030). 
However, there were no significant correlations for the awakening 
response of sCort with respect to the awakening response of sAA 
(r = –0.205, r2 = 0.042, p = 0.053) and the competition response of sAA 
(r = –0.076, r2 = 0.0057, p = 0.479). In terms of the competition 
response of sCort, we observed a significant positive correlation with 
respect to the competition response of sAA (r = 0.319, r2 = 0.101, 
p = 0.002). On the other hand, there was no significant correlation for 
the competition response of sCort with respect to the awakening 
response of sAA (r = –0.098, r2 = 0.009, p = 0.359). Finally, Pearson’s 
correlation coefficient indicated no significant correlation for the 
awakening response of sAA with respect to the competition response of 
sAA (r = 0.027, r2 = 0.0007, p = 0.802). 

The regression analysis showed that the model for the awakening 
response of sCort was not significant (R2 = 0.052, F [5,84] = 0.928, 
p = 0.467) and no variables were a relevant predictor. On the other 
hand, as shown in Table 2, the model for the competition response of 
sCort was significant, and this model explained 23.2% (R2) of the vari
ance (F [5,84] = 5.074, p = 0.001). Moreover, in this model, cognitive 
anxiety was the only predictor (βstandardized = 0.395, t = 2.785, 
p = 0.007). In terms of the sAA awakening response, the model was not 
significant (R2 = 0.044, F [5,84] = 0.873, p = 0.503) and no variables 
were a relevant predictor (all p > 0.05). Moreover, the regression 
analysis with the enter method showed that cognitive anxiety was sig
nificant (βstandardized = 0.309, t = 2.139, p = 0.031), and this model 
explained 24.5% (R2) of the variance in the competition response of sAA 
(F [5,84] = 5.462, p = 0.001). 

As shown in Table 3, the model for somatic and cognitive anxiety was 
significant (R2 = 0.234, F [2,87] = 13.295, p = 0.001; R2 = 0.281, F 
[2,87] = 17.010, p = 0.001, respectively) and COVID-19 anxiety was 
only predictor (somatic anxiety: βstandardized = 0.377, t = 4572, 
p = 0.001; cognitive anxiety: βstandardized = 0.422, t = 5.323, p = 0.001). 
Finally, for self-confidence, the model was not significant (R2 = 0.006, F 
[2,87] = 0.273, p = 0.762) and no variables were a relevant predictor 
(all p > 0.05). 

4. Discussion 

The purpose of this study was to determine the relationship between 
competitive anxiety, fear/anxiety of COVID-19, and the physiological 
stress markers (sCort and sAA) in professional football players. This Ta
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study demonstrated that somatic–cognitive anxiety is correlated with 
fear/anxiety of COVID-19 and the competition responses of sCort and 
sAA. Moreover, the relationship between fear of COVID-19 and COVID- 
19 anxiety was significant. Additionally, COVID-19 anxiety was related 
to the competition responses of sCort and sAA. In exploring the possible 
predictors of stress marker alterations, we identified that cognitive 
anxiety could predict the competition responses of sCort and sAA. 
Furthermore, COVID-19 anxiety predicted somatic and cognitive anxi
ety. Collectively, our results indicate that there are significant moderate 
correlations between cognitive and somatic anxiety as subscales of 
competitive anxiety with sCort and sAA before the competition. This 
result is consistent with previous studies (Filaire et al., 2009; Gordis 
et al., 2006; Madrigal and Wilson, 2017) that reported elevations of 
sCort and sAA associated with competitive anxiety prior to competitions 
(Casto and Edwards, 2016). It has been proposed that competitive 
anxiety increases sAA and sCort via interactions between the HPA axis 
and the ANS system (Ulrich-Lai and Herman, 2009). 

We did not find any significant correlation (a very weak correlation) 
between competitive anxiety and the awakening responses of sCort and 
sAA. One earlier study documented that the awakening response of sCort 
on the day of competition was not elevated and the range of sCort was in 
the normal norm (Strahler et al., 2010). These results represent that 
professional football players show some neuroendocrine habituation in 
response to potentially stressful competitions. Physiologically, this can 
be explained by neurophysiological adaptations. Athletes prone to be 
stressed by regular competitions and might have an adaptation response 
related to the cortisol release at awaking (Gaab et al., 2006). It is known 
that the anticipation of competition can affect the quality of sleep in 
athletes (Simpson et al., 2017). As sleep quality is associated with the 
regulation of sCort and sAA following awakening, a relationship is quite 
likely (Strahler et al., 2017; Van Lenten and Doane, 2016). Future 
studies can determine the diurnal slopes of salivary stress markers with a 
more frequent sampling scheme and can examine their associations with 
measures of sleep quality and quantity. 

Our results showed a weak correlation between fear of COVID-19 
and competitive anxiety in professional football players in the phase 
of returning to competition during the COVID-19 pandemic. This result 
is consistent with a previous study (Mertens et al., 2020), although 
different target groups and some methodological differences between 
the two studies complicate a direct comparison. To the best of our 
knowledge, this study is the first investigation of the relationship be
tween competitive anxiety and fear of COVID-19 in professional ath
letes. Further investigation is needed to explore the mechanism 
underlying these findings, but the speculation at this stage is that elite 
athletes in vulnerable situations such as sports competitions experience 
fear, sometimes to such an extent as to render them incapable of 
returning to competitions (Ford et al., 2017). Under the pandemic sit
uation, fear of a high risk of infection can additionally affect the coping 
potential and performance of elite athletes. In line with this hypothesis, 
it has also been shown that there is a relationship between decreased 
performance and increased anxiety (Burton and Naylor, 1997; Ford 
et al., 2017). Therefore, the implementation of programs that reduce 
overall fear and anxiety must be considered for elite athletes performing 
competitions under semi-lockdown conditions. 

Our results also illustrated significant moderate correlations between 
COVID-19 anxiety and competitive anxiety (somatic–cognitive anxiety), 
as well as the competition responses of sCort and sAA. Moreover, our 
results highlighted that COVID-19 anxiety could predict somatic and 
cognitive competitive anxiety. A previous study in French athletes 
showed higher scores of anxiety upon returning to competitions after a 
COVID-19-related lockdown (Ruffault et al., 2020); however, these 
athletes had no information on the future training setting and compe
tition dates. Unfortunately, we cannot compare our results with this 
study due to differences in the participants, instruments, and experi
mental setups. According to the Catastrophe Model of Anxiety and 
Performance (Zhang et al., 2018), when cognitive anxiety is high, Ta
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enhancements in physiological arousal (e.g., sCort, sAA, and somatic 
anxiety) result in dramatic and discontinuous performance oscillations. 
Under high cognitive anxiety, the path that performance follows is 
different depending on whether physiological arousal is increasing or 
decreasing. Specifically, as physiological arousal increases, so does 
performance, but most likely only up to a certain point. Beyond this 
point, further increases in physiological arousal result in a dramatic drop 
in performance. This condition is often dramatic, immediate, and irre
versible, which is known as the performance catastrophe and can be 
manifested as a choking reaction under pressure. In our study, 
COVID-19 anxiety and competitive anxiety may therefore reflect a sit
uation described by this model, and a combination of these two may 
cause extra-enhanced arousal, which could inversely affect the perfor
mance of football players. Moreover, it is known that the return to some 
forms of normal functioning in elite athletes is likely to entail exposure 
to environments associated with a greater risk of infection, such as 
transport to training and competitions, sports camps, and interaction 
with more people who perhaps have not had a COVID-19 test (e.g., 
providers, reporters, and photographers) (Bisciotti et al., 2020; Mohr 
et al., 2020). It has also been made clear that COVID-19 testing is 
associated with some errors (Vandenberg et al., 2020), such as mea
surement errors, which can cause biases in COVID-19 testing results. 
Moreover, the incubation period of the disease varies from person to 
person and it may affect the test results, which causes uncertainty in 
athletes about the COVID-19 status of others (McAloon et al., 2020). 
Narrative reports also show that when a positive test is determined in 
one player, the other players become very anxious and the team’s con
centration decreases, and they may not achieve the expected result in an 
upcoming competition (Graupensperger et al., 2020; Mehrsafar et al., 
2020). The potential interaction between competitive anxiety and 
COVID-19 anxiety found in our professional football players can be 
explained by the “adding stress to the stressed” phenomenon, where 
symptoms may become overwhelming and may be interpreted as 
threatening or maladaptive, further exacerbating perceived stress. As 
such, an individual is at an increased risk for experiencing anxiety 
symptoms, as well as a decline in overall functioning. 

Our results showed no significant correlations between self- 
confidence with fear/anxiety of COVID-19 or sCort and sAA in profes
sional football players after returning to competition during the COVID- 
19 pandemic. According to the literature, a positive correlation between 
successful sports performance and self-confidence exists (Hays et al., 
2009), and athletes with higher self-confidence might be able to better 
manage their stress under competitive conditions (Weinberg and Gould, 
2018). Self-confidence plays an essential role in the anx
iety–performance relationship, according to the Butterfly Catastrophe 
Model of Anxiety and Performance (Hardy, 1996). Self-confidence is a 
bias factor that moderates the interaction between cognitive anxiety and 
physiological arousal and its impact on performance. Specifically, high 
self-confidence swings the typical performance fold, or the “cusp” point, 
under high cognitive anxiety to a higher level of physiological arousal. 
To our knowledge, ours is the first study to report on the self-confidence 
of football competition during the COVID-19 pandemic. Further 
research is needed to confirm or challenge this result and to determine 
the mechanism(s) underlying these complex relationships. 

4.1. Strengths and limitations 

The present study has several strengths: (1) the inclusion of profes
sional football players from the super league adds new findings to the 
existing literature on the returning phase during the COVID-19 
pandemic; (2) assessing physiological and psychological stress vari
ables allowed us to determine the biological markers of the HPA axis and 
the ANS system under physiological stress and competition. 

This study carries some limitations, one of which being the inclusion 
of elite male football players. However, sex differences, competitive 
levels, type of sport (individual and team sport), and age categories have 
been reported to impact competitive anxiety and hormonal stress pat
terns differently (Fernando et al., 2010; Leis and Lautenbach, 2020; Rice 
et al., 2019). Considering the health conditions of those closely related 
to participants (people living in the same home, family member, etc.) 
could affect one’s anxiety and fear of COVID-19 (Koçak et al., 2021), and 
so future studies should also consider these factors. One of the consid
erable points in the COVID-19 pandemic is that football competitions 
were permitted to start without fans and spectators. Previous in
vestigations have highlighted that home and away competitions (or 
home advantages) can affect the emotional responses and performance 
of elite athletes (Fothergill et al., 2017). We utilized some different 
questionnaires, including the Competitive State Anxiety Inventory-2, 
the Coronavirus Anxiety Scale, and the Fear of Coronavirus Scale. 
Qualitative methods (e.g., interviews) may complement the results and 
mediator or moderator analyses in future studies by means of obtaining 
more detailed information about the experiences, attitudes, challenges 
pertaining to COVID-19, and competition stress during the COVID-19 
pandemic in the football players (or even players of other sports). 
Keeping time constraints before the competition in mind, it was not 
possible to utilize extended psychological assessments in this study. 
Future studies may broaden the assessment tools used to obtain more 
information (e.g., injury anxiety, perceived stress, and mood states, 
etc.). Other stress-responsive systems are also worthy of investigation. 
For instance, inflammatory (such as interleukin-6 and tumor necrosis 
factor-alpha) and immunological (such as immunoglobulin A) markers 
might be of particular interest, as these are elevated with increased 
training and competition load. It should be noted that diurnal slopes and 
more awakening responses (e.g., immediately after waking, 30 min after 
waking, and 12 h after waking) were not collected on the days of 
competition in our study. Moreover, changes in the levels of sCort and 
sAA might be explained by changes in other factors, e.g., travel, sleep 
parameters, burnout, injuries, high-intensity training, and recovery 
times. In terms of confounding factors, the habit of COVID-19 stress 
during a long league should be considered. Future studies are proposed 
to consider the psychological COVID-19 factors over a long period of 
time. Of note, since COVID-19 has become so highly mutated and con
tagious (Sahoo et al., 2020), it is likely that when athletes become 
infected, they can, in turn, infect large numbers of people. Therefore, 
better psychological and physical monitoring and more decisive mea
sures are needed in this situation, more so than before. 

5. Conclusion 

This explorative study provided the first evidence of an association 
between COVID-19 anxiety, competitive anxiety, and the levels of sCort 
and sAA—markers of the HPA axis and the ANS system among 

Table 3 
Regression analyses with competitive anxiety and self-confidence as the dependent variable.  

Variable Somatic anxiety Cognitive anxiety Self-confidence 

B β t sig B β t sig B β t sig 

Fear of coronavirus  0.049  0.078  0.791  0.431  0.033  0.053  0.550  0.584 -0.022 -0.068 -0.606  0.546 
Coronavirus anxiety  0.377  0.453  4.572  0.000  0.422  0.511  5.323  0.000 -0.010 -0.023 -0.205  0.838 

Note: B: unstandardized beta; β: standardized regression weight; n = 90. 
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professional football players. Recognition of the value of these findings 
for ongoing and planned competitions would highlight the need for 
practical ways to reduce fear and anxiety, such as mental health con
sultations and providing recommendations for the athletes. Addition
ally, further efforts are suggested to build up a longer-term and 
sustainable strategy to reduce the psychophysiological stress response in 
pre- and post-pandemic situations. 
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psychological distress from postponed olympic and paralympic games during 
COVID-19—career uncertainty in elite athletes. Int. J. Environ. Res. Public Health 18 
(1), 2. 

Hardy, L., 1996. A test of catastrophe models of anxiety and sports performance against 
multidimensional anxiety theory models using the method of dynamic differences. 
Anxiety Stress Coping 9 (1), 69–86. 

Hays, K., Thomas, O., Maynard, I., Bawden, M., 2009. The role of confidence in world- 
class sport performance. J. Sports Sci. 27 (11), 1185–1199. 

Kivlighan, K.T., Granger, D.A., 2006. Salivary α-amylase response to competition: 
relation to gender, previous experience, and attitudes. Psychoneuroendocrinology 
31 (6), 703–714. 
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