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ABSTRACT 

Background. Anxiety plays a major role when it comes to sports performance, not only mentally, but physically as well. 

Objectives. The study aimed to examine the effect of a soccer tournament on baseline anxiety [Spielberger State-trait anxiety 

inventory questionnaire (STAI), mood [Incredible Short POMS questionnaire (ISP)] and cortisol (saliva sampling) states. 

Methods. Eight sportswomen’s (age: 23.1 ± 3.2 y, playing experience: 10.6 ± 5.6 y) data were collected an hour after waking, 

two weeks prior to, and each morning during, a five-day tournament. Results. Overall, a small relationship was seen between 

true cortisol values and presence of state-anxiety (r = 0.3, P = < 0.05). On mornings prior to a match lost, a significant 

relationship was seen between cortisol and the current- (r = 0.7, P = 0.005) and total trait-anxiety scores (r = 0.7, P = 0.008). 

Following multiple regression analysis, the TAI questionnaire was demonstrated to be adequate to predict possible cortisol 

surges (r2 = 0.3, P = 0.04). Measuring the innate anxiety characteristic can be a positive measure to anticipate both 

psychological (presence of anxiety, r2 = 0.88, P = 0.001) and physiological (cortisol surges, r2 = 0.4, P = 0.008) stress. 

Conclusion. Therefore, an anxiety questionnaire might provide sensitive information regarding the unconscious 

physiological and psychological stress plausibly altering performance. It is recommended that a player’s state of anxiety 

(innate and current) be measured prior to a competition to adopt a strategy to overcome its negative consequences. 
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INTRODUCTION 
Playing a tournament can place a tremendous 

load on the body, not only physically but also 

physiologically and psychologically. A sport 

tournament usually consists of a few competitions 

played within a short period, leaving minimal 

time for optimal recovery and preparation for the 

next event (1). One particularly taxing 

tournament format, commonly played at 

collegiate level, is a week-long either round-robin 

or knockout contest. In these cases, players can 

play up to 5 or 6 matches within 4 or 5 days, even 

playing multiple matches on a single day. 

Emphasizing the need to adequately prepare the 

players at the physical, physiological and 

psychological extent. 

With the popularity of female soccer 

increasing, and thereby providing more 

opportunities to train and compete in a 

professional setting, it has become necessary to 

evaluate the effects of a tournament on the 

psycho-hormonal states in order to adequately 

prepare them for the demands of the game (2, 3). 

In a recent study, it was reported that collegiate-

level female soccer players cover approximately 

5800 m during a game, with midfielders covering 

the greatest distance (4). In addition to this, 13% 

of the total match time was spent in the high-

intensity-heart-rate zone, with defenders 

spending the greatest amount of time in this zone 

(13.3%) (4). Taken collectively, the physical 
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demands of a single match, together with the 

accumulating fatigue due to multiple matches and 

the stress accompanying the tournament, can lead 

to various physiological and psychological 

instabilities (1) which might alter performance 

(5). One key factor that influences performance is 

the pressure for success, which usually increases 

the experience of anxiety (5). 

Anxiety is a motivational and emotional state 

(6) that usually arises before a competition, with 

players experiencing feelings of nervousness and 

tension as well as thinking and worrying about the 

upcoming event (7). However, a state of anxiety 

(the immediate response to a stressor) should be 

discriminated from trait-anxiety (a general 

tendency to respond with anxiety, which is a 

normal characteristic of an individual) (5). An 

individual who exhibits higher levels of trait 

anxiety tends to have higher state anxiety, thereby 

being at risk to experience reduced performance 

as explained by the inverted-U hypothesis (8). 

Man and colleagues (9) conveyed how players 

perform exceptionally during training and minor 

competitions, whereas performance diminished 

during important competitions, concluding that 

this might be due to anxiety (10). This might be 

due to players worrying excessively about the 

threat or objective, shifting their attentional 

resources either externally (threatening task-

irrelevant distractors) or internally (experiencing 

worrisome thoughts) (6). Competitive anxiety can 

arise in two respects, cognitive anxiety, which is 

the mental component caused by negative 

expectations, whereas somatic anxiety refers to 

the affective and physiological elements 

developed as a result of the autonomic arousal 

(11). One physiological consequence is an 

increase in cortisol secretion (12) as a 

bidirectional relationship exists between cortisol 

and negative mental states (13). 

Cortisol is an important glucocorticoid in the 

body (14), being involved in various 

physiological and psychological processes (1, 

15). In this regard, cortisol plays a vital role in 

providing fuel for the body by increasing blood 

glucose levels as well as aiding in the effects of 

catecholamine and sympathetic activation (16). 

An over-secretion of cortisol, however, can be 

catabolic as it can inhibit the inflammatory 

process and immunity by reducing protein 

synthesis and increasing protein degradation (1). 

It is widely known that an increase in cortisol 

secretion takes place during a competition (refer 

to the review by Casto & Edwards  (17)), though 

most studies compared post- to pre-competition 

responses and not compare them with baseline 

values. This is of importance as anticipation can 

lead to an unexpected increase in cortisol, thereby 

not displaying the true cortisol basis. Studies 

reporting baseline values (18-21) reported higher 

cortisol values prior to a competition, though 

baseline samples were collected 10–30 min prior 

to the start of the warm-up. This again can be 

expected as the time leading up to a competition 

can be stressful, resulting in heightened cortisol 

secretion (17) and the experience of negative 

mental states (22). Examining baseline cortisol 

responses is vital not only to indicate unconscious 

stress and anticipation, but also for performance 

as an inverse relationship exist between various 

hormones (especially androgens such as 

testosterone and cortisol), psychological states 

and match outcome (23). The higher the baseline 

cortisol value, the less testosterone increases, 

which might result in reduced feelings of 

dominance, power, focus and motivation for 

success (15, 24). This in turn can reduce the 

likelihood of a winning outcome as previous 

studies reported on the correlation between high 

baseline testosterone levels and victory, 

compared to high cortisol and a defeat (17, 24). 

Psychologically, hormonal fluctuations 

influence either the sensory system, integrators or 

the effector system (13). High cortisol levels have 

been associated with negative mood states such as 

anger, cognitive anxiety, depression and fatigue 

among others (1, 25-27). According to Smyth 

(12), there is a direct relationship between 

cortisol and mood, with low cortisol levels 

associated with positive mood states and vice 

versa. Therefore, it is plausible that mood can 

mediate the relationship between cortisol and 

stress (12), and thereby reduce the negative 

consequences observed due to over-secretion of 

cortisol. In addition to this, identifying 

participants prone to stress and whether a 

relationship exists between these states and their 

cortisol responses can be useful for implementing 

strategies to overcome negative mental states and 

thereby enhance their performance. 
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Though an abundance of literature is available 

on the effects of competition on cortisol and mood 

states, there is little on the effect of a tournament 

on the baseline psycho-hormonal states. 

Moreover, studies including baseline samples 

vary widely regarding the sample collection 

times. Some studies reported baseline values 

taken 30 min before the competition, whereas 

others collected baseline samples a few days or 

weeks beforehand. Taking measurements too 

close to a competition can result in false baseline 

values, as anticipating the competition can 

stimulate cortisol secretion and engender negative 

mood states (2, 17, 28). Unfortunately, the 

measurement of cortisol is time consuming and 

expensive, implying the need for other reliable 

ways to indicate the underlying physiological 

state of the athlete (2). 

Though some studies were found indicating a 

relationship between cortisol and mental states, 

only a few evaluated whether a psychological 

questionnaire can be used to forecast the 

underlying stress, and whether this would 

correspond to the actual performances observed. 

To add to the scarce literature, this study 

evaluated the effect of a week-long tournament on 

baseline cortisol and psychological states taken 

two weeks prior to, as well as every morning upon 

waking during a tournament on collegiate female 

soccer players. Therefore, the aim of the current 

study was to identify the magnitude of the 

relationship between cortisol and psychological 

states and whether the application of a 

psychological questionnaire can aid in 

determining underlying physiological states. The 

results and the application thereof, can be 

construed as valuable for the coaching staff as it 

signifies how a psychological questionnaire is a 

simple yet effective way to determine causal 

physiological and psychological stress which 

alters performance.  

MATERIALS AND METHODS 
A repeated measure, quantitative research design 

with convenience sampling was implemented for 

the purpose of this study. Baseline measurements 

taken two weeks in advance, and during the period 

of a six-match tournament. Weather conditions 

recorded for the period ranged from 23-29ºC 

(afternoon) and 7–14ºC (morning), with average 

relative humidity at 28-49%.  

Participants. Eight healthy collegiate female 

soccer players (23.1 ± 3.2 years; 158.9 ± 6.4 cm; 

54.7 ± 4.2 kg, playing experience: 10.6 ± 5.6 

years) from a tertiary education institution 

volunteered to participate in the study. Ethical 

approval (NWU-00055-15-A1) and permission 

from the tournament organisers and coaches were 

obtained before data collection. Subjects reported 

normal menstrual cycle phases with none taking 

oral contraceptives or prescribed medication and 

none in their menstrual phase at the time of 

testing. Only subjects playing the entire match 

and remaining free of sickness and injury were 

included in the study. 

Methodology. Data were collected on two 

occasions: baseline data were collected two 

weeks before the tournament in the morning, and 

then every morning over a week-long tournament. 

The tournament comprised of six matches, four 

pools played in a knockout format with certain 

matches vital for play-off rankings to succeed to 

the final (2). 

On the evening preceding the start of testing, 

all procedures were explained, and players 

completed the demographic and personal 

questionnaires. They were advised to obtain a 

good night’s rest (at least 8 hours’ sleep) and fast 

for at least an hour before the first data were 

collected (a precise waking-time was specified for 

every evening). Upon waking on the first day, 

their body mass (BFW Platform scale, Adam 

Equipment, UK) and stature (Harpenden portable 

stadiometer, Holtain Ltd., UK) were recorded. An 

hour after waking, a saliva sample and completed 

STAI and ISP questionnaires were collected. This 

regime was conducted two weeks prior during 

baseline measurement, at the onset and then over 

five consecutive days during the six matches of 

the tournament, between 6 am and 7 am every 

morning. 

Saliva Sampling. Salivary samples were 

collected for the assessment of cortisol by using 

the passive drool test (29). Samples were stored 

in a freezer (–20 ± 1ºC) until analysed by a 

professional laboratory. The cortisol content from 

20 µl saliva samples were determined by using a 

cortisol saliva luminescence immunoassay. The 

samples were transferred into a Berthold 

Luminometer to calculate the average relative 

luminescence units, which were plotted against 

the concentration to determine the exact value. 
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There is both a linear and non-linear correlation 

coefficient (r = 0.8–1.0) between salivary and 

serum cortisol values based on this method. This 

specific biochemical analysis has an intra-CV 

ranging between 0.4–1.7% and inter-CV between 

0.8–1.8% (30). To minimize the effect of 

circadian rhythm, samples were collected one 

hour after waking, with the subjects also fasting 

for at least an hour, this is due to both the waking 

response and a meal to increase cortisol secretion 

immensely. (31) Owing to the diurnal rhythm of 

cortisol in the body, the collection times were 

logged and samples measured based on normal 

variations throughout a day (30). All cortisol 

measurements were standardized according to 

their collection time with each subject serving as 

her own control (32). 

Sport Psychological Questionnaires. 

Incredibly Short Profile of Mood States (ISP), 

The ISP derived from the original Profile of Mood 

states questionnaire  (33) compiled by Dean and 

colleagues (34), was completed upon waking. 

Correlations ranging from r = 0.67–0.82 between 

the two questionnaires have been previously 

reported (34). The ISP consist of six questions 

that measure the six mood subscales (anger, 

depression, tension, confusion, fatigue and 

vigour). The subjects rated the questions on a 5-

point Likert scale: 1 (‘not at all’), 2 (‘a little’), 3 

(‘moderately’), 4 (‘quite a bit’) and 5 

(‘extremely’). Individual scores for each subscale 

was the rating indicated per question and the total 

mood disturbances (TMD) score calculated by 

adding the negative subscales and subtracting the 

positive scale.  

State-Trait Anxiety Inventory (STAI), The 

State-Trait Anxiety Inventory (STAI) was used to 

assess the subjects’ perceived state anxiety levels 

upon waking (35). The STAI is a 40-item, self-

evaluation questionnaire which includes separate 

measures to determine a subject’s state and trait 

anxiety, respectively. The State-Anxiety scale 

consists of 20 statements that evaluate how 

players feel “right now, at this moment” on a 

4-point Likert scale: 1 (not at all), 2 (somewhat), 

3 (moderate so) and 4 (very much so). The Trait-

anxiety scale also consists of 20 statements that 

assess how people “generally feel” on a 4-point 

Likert scale: 1 (almost never), 2 (sometimes), 3 

(often), and 4 (almost always). Four indicates the 

presence of high anxiety levels where 1 indicates 

the absence of high anxiety levels Anxiety levels 

were determined by calculating the sum of the 

different scores. The range of scores can vary 

from 20–80; the higher the score, the greater the 

anxiety perceived (35). Internal consistency 

reliability for state anxiety (r = 0.91) has been 

reported in previous research (36).  

Statistical Analyses. IBM SPSS Statistics 

software (v. 25.0.0.0) was used for data analyses. 

Descriptive statistics (means, maximum, 

minimum, and standard deviation values) were 

calculated at every time point for each variable. 

Afterwards, linear mixed model analyses were 

completed to investigate time point differences 

with an autoregressive 1 covariance structure. 

The time points were entered as the fixed effects 

and players as the subjects. Following this, the 

cortisol values were graded according to the 

subjects’ waking and sample collection times (29, 

30, 32), after which it was ranked into three 

categories (low, average/neutral or high) (32). 

Spearman’s rank correlation rho was used to 

determine the relationship between all variables 

(cortisol, TMD, SAI and match outcome). A 

Fisher’s r to z transformation was calculated to 

determine the 90% confidence interval (CI) from 

the correlation coefficient. To examine the extent 

to which the psychological questionnaires (ISP 

and STAI) predicted underlying cortisol 

responses, a series of linear regression analyses 

were performed. The psychological 

questionnaires and their substates were entered as 

independent variables in separate models, both 

with and without adjustments for the covariate’s 

true cortisol responses and trait anxiety. The 

cortisol responses were adjusted according to the 

wakening and collection time and ranked in its 

respective three categories as previously 

mentioned as it follows a circadian rhythm. Trait 

anxiety were entered as “individuals” with a 

proneness to experience situations as “threats”, 

which might as a result, demonstrate high state 

anxiety levels. 

The level of significance was set at P ≤ 0.05. 

The strength of the correlation was categorized 

from ≤ 0.01 (trivial) to ≥ 1 (perfect). Cohen’s 

effect sizes (d) were interpreted as large (≥ 0.8), 

moderate (≥ 0.5) and small (≥ 0.2) (37). In each 

case, magnitudes of standardised effects ± 95% 

confidence interval (d ± 95% CI) were assessed 

as 0–0.2 trivial, 0.2–0.6 small, 0.6–1.2 moderate, 
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1.2–2.0 large, and > 2.0 very large (38). Effect 

sizes with wide confidence intervals that overlap 

categorical classifications of effect have been 

downgraded as “unclear”. 

RESULTS 
Cortisol Results. As seen from Fig. 1, a 

significant higher cortisol value was collected at 

day 1 (d = 0.9, CI = 0.2 to 1.6) and 3 (P = 0.01, d 

= 1.4, CI = 0.4–2.5) compared to baseline values. 

Day 3 also demonstrated a large effect, compared 

to day 5 (d = 0.9, CI = -0.2 to 1.8), though 

classified as unclear. This was further observed in 

the cortisol rankings, as day 3 had a large 

difference compared to baseline (d = 1.2, CI = 

0.1–2.2) and day 5 (d = 1.6, CI = 0.4–2.6). A large 

correlation was observed between the precise 

cortisol values and its respective rankings (r ≥ 0.9, 

P < 0.001).  

 

 

Figure 1. Mean Cortisol Values Over the Various Time Points. 
# Large difference compared to baseline (d > 0.9); * Significant difference compared to baseline (P < 0.05); ⁋ Significant 

and large difference compared to day 3 (P < 0.05). 

 

 

  
Figure 2. Mean TMD Responses Over the Various Time Points. 

# Large effect compared to baseline (d > 0.9); * Significant difference compared to baseline (P < 0.05); ⁋ Significant and 

large difference compared to day 2 (P < 0.05) 



6      Baseline Psycho-Hormonal Effects During a Soccer Tournament 

 

Psychological Results. A significant 

difference was noted within several of the ISP-

subscales over the various timepoints. In this 

regard, baseline measurements demonstrated 

significantly higher values in ISP-anxiety 

compared to day 2 (P = 0.01, d = 1.4, CI = 0.3-

2.6) and day 4 (d = 0.9, CI = - 0.1–1.9); ISP-

sadness compared to day 2 (P = 0.05, d = 1.1, CI 

= -0.03–2.1); ISP-confusion compared to all the 

competition days (P > 0.02, d > 0.9) and ISP-

vigour compared to day 2 (d = 1.0, CI = -0.1-2.0). 

Day 5’s ISP-fatigue results demonstrated a large 

difference compared to baseline (d = 0.9, CI = -

0.2-1.8), though can be classified as unclear. Day 

2 demonstrated the lowest overall TMD scores, 

being significantly lower than baseline (d = 1.0, 

CI = -0.1–2.0) and day 5 (P = 0.05, d = 1.1, CI = 

-0.04-2.1). In addition to this, day 2 also 

demonstrated significant lower scores compared 

to baseline for the state-subscale (d = 0.9, CI = -

0.2-1.9) and trait-subscale (P = 0.04, d = 1.2, CI = 

0.05-2.2). Over the course of the tournament, 

anxiety slightly increased, though not 

significantly. Throughout the testing period a 

relationship was observed between trait- and state 

anxiety (r = 0.77 P = 0.001), with the linear 

regression demonstrating a value of r2 = 0.88 (P = 

0.001), predicting a possible 85% of the state 

anxiety experienced upon waking.  

Psycho-Hormonal Relationships. Overall, a 

small relationship was observed between cortisol 

and current state-anxiety (r = 0.3, P = 0.04), as 

well as between the cortisol ranking values and 

present state-anxiety (r = 0.33, P = 0.02). Of 

significance is the correlation observed prior to a 

defeat between the true cortisol values and current 

trait-anxiety (r = 0.69, P = 0.005) as well as the 

total trait-anxiety scores (r = 0.66, P = 0.008). 
 

Table 1. Correlations among Cortisol and Psychological States at Baseline Overall, and Prior to a Victory or Defeat 

r Cortisol Cortisol Ranking TMD SAI Present SAI Total TAI Present TAI Total 

Victory  

Defeat        

Cortisol – 0.9** 0.2 0.36 0.18 0.26 0.24 

Cortisol rank 0.88** – 0.34 0.36 0.21 0.16 0.13 

TMD 0.21 0.28 – 0.78** 0.7** 0.38 0.41 

SAI present 0.49 0.51* 0.43 – 0.87** 0.64* 0.68** 

SAI total 0.41 0.41 0.6* 0.94** – 0.7** 0.68** 

TAI present 0.69** 0.71** 0.42 0.86** 0.83** – 0.95** 

TAI total 0.66** 0.68** 0.51 0.8** 0.86** 0.91** – 

Overall         

Cortisol - 0.85** 0.2 0.3* 0.19 0.25 0.19 

Cortisol rank  - 0.3 0.33* 0.2 0.26 0.16 

TMD   - 0.5 0.6 0.4 0.5 

SAI present    - 0.84** 0.77** 0.69** 

SAI total     - 0.66** 0.78** 

TAI present      - 0.81** 

TAI total       - 

Upper values: baseline preceding matches won. Lower values: baseline preceding matches lost.  SAI: State-Anxiety 

Inventory. TAI: Trait-Anxiety Inventory. TMD: Total Mood Disturbances. ** P < 0.001; * P < 0.05. 

 

 

Table 2. Set of All Predictor Components to Cortisol Responses Prior to a Defeat. 

Component r r2 B St. Error β t p 

Trait-anxiety present  0.66 0.43 1.36 0.43 0.66 3.16 0.008 

Trait-anxiety total 0.54 0.29 0.7 0.3 0.54 2.29 0.04 
 

 

This was further computed into a multiple 

linear regression model, and after adjusting for 

trait-anxiety, demonstrated that the TAI 

questionnaire can be implemented to predict both 

the true cortisol values, especially prior to a losing 

outcome (r2 = 0.54, P = 0.04) with 30% explained 

by this questionnaire. In addition to this, the trait-

anxiety present subscale also predicted the true 

cortisol values prior to a losing outcome (r2 = 

0.66, P = 0.008), with 43% explained thereby (see 

Table 2). 

DISCUSSION 
The current study, the first of its kind, 

evaluated the effect of a soccer tournament on 

baseline cortisol and psychological states of 
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female soccer players in South Africa. The most 

significant finding was the value of implementing 

an anxiety questionnaire to predict underlying 

cortisol levels. This is desirable as an over-

secretion of cortisol can have various negative 

effects. Our results also confirmed the stress that 

players experience during a tournament, as 

indicated by significantly higher cortisol values 

upon waking during the tournament compared to 

two weeks beforehand. Furthermore, it was 

observed how players with a high level of trait-

anxiety (thereby being prone to anxiety) also 

demonstrated a high state of anxiety and cortisol 

secretion, indicating a higher stress-response to 

daily disturbances (39). It is therefore 

recommended that the coaching staff determine 

the players’ proneness to anxiety by evaluating 

their trait anxiety, and subsequently introducing 

them to coping strategies to reduce the 

physiological and psychological negative 

consequences of amplified anxiety as postulated 

by the inverted U-hypothesis (8). 

A progressive increase in cortisol readings 

took place during the tournament compared to 

baseline, which is similar to previous research 

(25, 40). These values peaked at day three and 

then slightly decreased, though remained still 

higher than baseline values. This progressive 

increase might be an indication of fatigue taking 

place over the course of the tournament, as studies 

have demonstrated a direct relationship between 

cortisol and perceived exertion (32, 41). This 

likely fatigue was not only noticed for the cortisol 

results, but the internal and external player loads 

(refer to Broodryk et al. (2) for the exact values) 

also indicated a progressive increase in distance 

covered from the first to third match day, after 

which it decreased. The volume of low-intensity 

activities executed also decreased over the course 

of the tournament. The higher cortisol values 

compared to baseline reflect with previous 

research (19-21), though comparisons should be 

carefully interpreted as they collected pre-

competition saliva samples 10–45 min before the 

onset of the competition, which is known to 

increase cortisol secretion as anticipation occurs 

(42). 

Because cortisol manifests a circadian rhythm, 

peaking within the first hour of waking, it is 

hypothesised that the cortisol awakening response 

may represent forthcoming memory 

representations at waking, which assists with the 

orientation about the self in space and time, as 

well as the anticipation of the demands of the 

coming day (42). Factors that can influence the 

cortisol awakening response are sleep, menstrual 

cycle phase, contraceptive usage and a player’s 

perception of stress (42). As mentioned, none of 

the players reported being either in their 

menstrual cycle phase or using any form of 

contraceptive, as both may result in higher 

cortisol secretion and negative mental states (20, 

43). 

In addition to anticipation of an event 

increasing cortisol secretion  (2, 17, 28) and 

somatic anxiety (27), the significantly higher 

values seen on day three might be explained by 

the importance of the forthcoming event. The 

outcome of this match determined the format and 

team to face for the forthcoming playoffs to enter 

the finals. 

Our results demonstrated a significantly 

higher cortisol and anxiety response for the 

mornings prior to the matches lost, which is in 

accordance with previous research also reporting 

significant cortisol (p = 0.018) (27) and anxiety 

(p < 0.001) (23) increases prior to a losing match. 

They also reported a relationship (r = 0.4, p = 

0.07) between anticipatory anxiety and cortisol 

levels (27) prior to a match lost, though these 

were not measured upon waking but 45 min 

before the competition. This is in contrast to the 

statement made by Bateup and colleagues (19), 

indicating that cortisol increases are unrelated to 

a competition outcome.  

Due to no significant differences taking place 

between the ISP scores of the baseline data and 

day one of the tournament, the plausibility that the 

players might have been unfamiliar or confused 

with the testing procedure was ruled out. 

Therefore, making the baseline scores obtained 

valid to compare against the tournament data. As 

expected, a progressive increase in the TMD 

score took place over the course of the 

tournament, with the subscales fatigue rising and 

vigour decreasing from day two onwards. This 

might be due to increased anxiety levels, 

psychological stress, more difficult matches and 

opponents to face as well as accumulated fatigue 

taking place (44). The relationship observed 

between trait- and state-anxiety was previously 

reported (5, 39), indicating how players prone to 

anxiety tend to perceive a situation as more 

stressful and experience further performance 

decrements (5). In addition to this, the 
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relationship observed between cortisol and state-

anxiety is in accordance to previous studies (25, 

40), though it should be carefully interpreted as 

the latter studies did not measure baseline values 

but only at 15–30 min preceding a competition. 

No other study could be found assessing whether 

a relationship exists between trait-anxiety and 

cortisol prior to a competition, and whether this 

psychological state can predict the underlying 

physiological mechanism. This might have 

implications for the development of a coaching 

program for collegiate soccer players as anxiety-

prone players might overanalyze an upcoming 

event, leading to performance decrements.  

Our results did indeed indicate the value of 

implementing an anxiety questionnaire to predict 

underlying cortisol responses prior to a 

competition, and especially prior to a losing 

outcome. This can provide the coaching staff with 

the necessary information to prepare their players 

for the upcoming event. In addition, evaluating a 

player’s proneness to anxiety prior to competition 

or during a training period, can offer the 

opportunity to implement the necessary coping 

strategies or mindset to overcome the stress 

experienced.  

CONCLUSION 
Though ample research is available on the 

hormonal and psychological effects of a 

competition on female athletes, only a few studies 

are available on the effect of multiple 

competitions played in a short time on baseline 

states. Furthermore, no research is available 

regarding African, and South African, female 

soccer players. This is the first study to evaluate 

the effect of a weeklong tournament on baseline 

cortisol and mental states and whether there are 

other plausible ways to determine the cortisol 

response to an upcoming event. We have 

confirmed how a tournament places great 

physical, physiological, and psychological stress 

on athletes, as seen with significant cortisol 

upsurges and negative mental states. 

Furthermore, due to the relationship seen between 

cortisol and the presence of anxiety, it is sensible 

to implement an anxiety questionnaire to 

determine and possibly predict, the cortisol 

response to stress. In addition, the coaching staff 

can implement an anxiety questionnaire to 

determine the innate anxiety states, as it might 

provide sensitive information on the 

psychological and physiological reaction to 

stress. 

APPLICABLE REMARKS 

• This study demonstrated the efficacy of 

implementing a psychological questionnaire 

aimed at determining the current and ongoing 

anxiety states, to predict plausible psycho-

hormonal consequences on future sports 

performance. Measuring the innate anxiety 

states can provide valuable information on a 

player’s proneness for stress, not only at a 

psychological level but also as seen with 

cortisol surges, which can have detrimental 

performance effects.  

• A few limitations were however identified. 

Testing a larger population would prove valuable, 

not only for excluding outliers from slanting the 

statistics, but also to determine dissimilarities 

between starters, non-starters, positions, and 

duration of playtime and more profound 

correlations between variables. Furthermore, 

analyzing testosterone together with cortisol and 

the psychological questionnaires will provide 

valuable insights into the psycho-hormonal 

relationships that take place.  
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