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ABSTRACT 
 
This study investigated anticipatory cortisol and pre-competitive anxiety of swimmers before competition. 
Fifteen university swimmers volunteered to participate in the study. Salivary cortisol and Competitive State 
Anxiety Inventory-2 (CSAI-2R) were collected six days (6d) and two hours (2h) before competition. Results 
revealed higher somatic anxiety 2h compared to 6d prior to competition. No differences were observed in 
cortisol, cognitive anxiety, and self-confidence. Thus, somatic anxiety of swimmers increase in response to 
competition. 
Keywords: Anticipatory cortisol; Anxiety; Athletic performance; Swimmers. 

 
1Corresponding author. College of Medicine, School of Health Sciences, University of Tasmania – Launceston Campus, 

Tasmania, Australia. 
 E-mail: jcpagaduan@gmail.com 

Submitted for publication September 07, 2020. 
 Accepted for publication November 09, 2020. 

Published October 01, 2022 (in press January 26, 2021). 
 JOURNAL OF HUMAN SPORT & EXERCISE ISSN 1988-5202. 
 © Faculty of Education. University of Alicante. 
 doi:10.14198/jhse.2022.174.07 

Original Article 

Cite this article as: 
Balite, P.H.M., Balite, P.H.M., Manalo, M.J.A., & Pagaduan, J. (2022). Psychophysiological responses to competition among 

university swimmers. Journal of Human Sport and Exercise, 17(4), 796-801. https://doi.org/10.14198/jhse.2022.174.07 

mailto:jcpagaduan@gmail.com
https://doi.org/10.14198/jhse.2022.174.07


Balite, et al. / Anxiety, cortisol response, & athletic performance of swimmers                           JOURNAL OF HUMAN SPORT & EXERCISE 

                     VOLUME 17 | ISSUE 4 | 2022 |   797 

 

INTRODUCTION 
 
Cortisol has been widely used as a biomarker of stress (Hellhammer, Wüst, & Kudielka, 2009). Indeed, 
researchers demonstrated changes in cortisol in response to competition (Alix-Sy, Le Scanff, & Filaire, 2008; 
Filaire, Alix, Ferrand, & Verger. 2009; Filaire et al., 2001; Kim, Chung, Park, & Shin, 2009; Pakulanon & 
Poomsalood, 2012; Salvador, Suay, González-Bono, & Serrano. 2003). Filaire et al. (2001) posted increased 
cortisol in competitive event among judo athletes. Similarly, Salvador et al. (2003) also noted escalation in 
cortisol in competition. Alix-Sy, Le Scanff, & Filaire (2008) displayed higher cortisol during pre-competition in 
football players. Filaire et al. (2009) showed increased cortisol response with competition among tennis 
players. Kim et al. (2009) recorded increased cortisol prior to and after competition in golfers. With sport 
dancers, Pakulanon & Poomsalood (2012) presented rise in cortisol in competition. Thus, stress level arising 
from competition is supported by increasing cortisol. 
 
Competitive anxiety has also been reported to increase with competition (Arruda, Aoki, Paludo, & Moreira, 
2017; Strahler, Ehrlenspiel, Heene, & Brand, 2010). For example, Strahler et al. (2010) posted increased 
somatic anxiety of German combat sports athletes nearing competition. Arruda et al. (2017) also reported 
competitive anxiety to increase with competition of elite basketball players. Duncan et al. (2016) found higher 
anxiety in competitive conditions when compared to practice among physical active adults. 
 
Understanding psychophysiological responses to competition can aid in implementation of various schemes 
to assist athletes in training. However, there seems to be limited literature investigating quantitative and 
subjective measures of stress. Thus, the purpose of this study was to investigate the cortisol and competitive 
anxiety among university swimmers. 
 
MATERIALS AND METHODS 
 
Subjects 
Subjects of this study consisted of 15 male and female swimmers (age: 18.5 ± 1.70 yrs.; weight: 61.0 ± 6.30 
kg; height: 163.6 ± 7.30 centimetres; and %body fat: 16.0 ± 6.40) from a public university in the Philippines. 
The participants have no known history of drug intake and endocrine disorders that could affect hormonal 
levels in the time of the study. Subjects were limited to engage only on light to moderate exercise, 24 hours 
prior to sampling. Subjects abstained for 12 hours from alcohol, nicotine and caffeine and fasted for at least 
2 hours prior to sampling. A written informed consent submitted by athletes prior to further participation. The 
experimentation protocol adhere to the guidelines of Declaration of Helsinki for Human Experimentation. 
 
Procedures 
Experimentation occurred for two sessions separated by 6 days at 0600-0630 hrs. located at the training 
facility and competition area respectively. Saliva sample collection was succeeded by completion of 
Competitive State Anxiety Inventory Scale (CSAI-2R). 
 
Salivary cortisol 
Saliva samples were collected using SalivaBio Oral Swabs (SALIMETRICS, LLC) prior to toothbrush to avoid 
potential blood contamination. Samples underwent centrifugation and frozen at -20 °C until determination. 
The duplicate samples from each subject were tested in the same assay. Preparation of calibrators, diluted 
conjugates, wash solutions and sample, and hormonal determinations were conducted by Enzyme-linked 
immunosorbent assay (ELISA) in the Protein Structure and Immunology Laboratory of the National Institute 
of Molecular Biology and Biotechnology at the University of the Philippines- Diliman. ELISA method detects 
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proteins, peptides, hormones, or antibodies in fluid samples (Ghosal & Srivastava, 2009). This technique 
utilizes antibodies to bind to the target proteins, reflecting an enzyme-mediated colour change, allowing 
quantitative and qualitative measurement of even very small quantities of the target proteins, peptides, 
hormones, or antibodies (Gan & Patel, 2013). The salivary C concentrations were expressed in nanograms 
per millilitres (ng/mL). 
 
Competitive State Anxiety Inventory-2 (CSAI-2R) 
The CSAI-2R is a 17 item questionnaire that measures 3 subscales: somatic anxiety, cognitive anxiety, and 
self-confidence. Each item was set to a 4-point Likert scale. Subscale score was obtained by getting the sum 
of the scores for each item, dividing the sum by the number of items, and multiplying the resulting quotient 
by 10. The items that were totalled for the somatic anxiety score were items 1, 4, 6, 9, 12, 15, and 17. For 
cognitive anxiety, the items were 2, 5, 8, 11, and 14. For self-confidence, the items were 3, 7, 10, 13, and 16. 
Score range was 10 to 40 for each subscale. Score of subjects that failed to respond to an item was merely 
divided by the number of items answered. 
 
Statistical analysis 
Data are expressed as mean ± standard deviation. Paired T-test was carried out to establish any significant 
difference between 6d and 2h before competition. Significance was set at .05 level. 
 
RESULTS 
 
Paired T-test revealed non-significant difference in C before and during competition, t(14) = -1.21, p = .25. 
There was a significant difference in somatic anxiety 6d and 2h before competition, t(14) = -4.70, p = .00. No 
difference was detected in cognitive anxiety 6d and 2h prior to competition, t(14) = -0.97., p = .35. Similarly, 
self-confidence was not significantly different 6d and 2h prior to competition, t(14) = 0.38, p = .71. Table 1 
displays the psychophysiological variables 6d and 2h before competition. 
 
Table 1. Psychophysiological indices prior to competition. 

  6d 2h p-value 

Cortisol (ng/ml) 1.51 ± 0.89 3.05 ± 5.08 .25 
Somatic Anxiety 17.3 ± 7.31 24.1 ± 5.83 .00 
Cognitive Anxiety 27.6 ± 7.57 29.1 ± 5.44 .35 
Self-Confidence 24.8 ± 5.74 24.3 ± 6.09 .71 

 
DISCUSSION 
 
The purpose of this study was to examine the cortisol and pre-competitive anxiety of athletes in response to 
competition. Results revealed higher somatic anxiety 2h nearing competition. Other findings demonstrated 
non-significant difference in cortisol, cognitive anxiety, and self-confidence. 
 
Indeed, somatic anxiety of swimmers increase with time nearing competition. This finding is in accordance 
with previous evidence of increased somatic anxiety with competition. (Ferreira, Chatzisarantis, Caspar, 
Campos, 2007; Campbell & Jones, 1997; Fortes, et al, 2017). The increased somatic anxiety can be 
attributed to psychological skills of athletes (Pollman & Schack, 2017). It may also be possible that the 
competition is perceived to be a highly stressful event (Hagan, Pollman, & Schack, 2017). In relation to this, 
maintenance of social hierarchy and perception of competition as a challenging environment may have 
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contributed to increased somatic anxiety. Future studies should examine potential factors contributing to 
escalation of somatic anxiety with competition. 
 
In this study, cortisol was not affected 6d and 2h prior to competition. However, there is a notable increasing 
cortisol concentration from 6d to 2h before competition. This is somehow consistent with the results exhibited 
by Filaire et al. (2001). The increased cortisol implies stimulation of the autonomic nervous system prior the 
competition which enables coping with the psychological and physiological demands of the competition 
(Arthur, 1987). 
 
Swimmers depicted non-difference in cognitive anxiety. Although non-significant findings were reported, 
there is a tendency of cognitive anxiety to increase with competition. This finding is somehow similar to the 
results posted Hanton et al. (2002) which demonstrated increased cognitive anxiety nearing competitive 
event. Thus, interventions reducing cognitive anxiety are needed to address the psychological demands of 
competition. 
 
Within this study, the time-difference prior to competition did not influence the self-confidence of the 
swimmers. This result was non-coherent with the findings from previous researchers that reported reduction 
in self-confidence nearing competition (Serrano, Salvador, González-Bono, Sanchís, & Suay, 2000; Filaire 
et.al., 2009; Pakulanon & Poomsalood, 2012). The non-effect in self-confidence 6d and 2d before competition 
may be linked to competitive playing experience and perceived efficiency in training preparations. 
 
Limitations of this study are acknowledged. First, generalizability of the results should be avoided as the 
findings are only applicable to the participants of this study. Second, inclusion of other measures (e.g., sleep 
habits, heart rate variability) can provide information on contributory factors to somatic anxiety. Lastly, 
increasing sample size will add meaningful inference on establishing the relationship of cortisol and 
competitive anxiety. 
 
In conclusion, approaching competition increased somatic anxiety among university swimmers. Future 
studies should examine strategies towards reduction of somatic anxiety in response to competition. 
 
AUTHOR CONTRIBUTIONS 
 
Portia Heidi Mendoza-Balite: 1, conception and study design; 2, data gathering; 3, data analysis and 
interpretation; 4, manuscript draft, revision, and completion. Jeffrey Pagaduan: 1, data analysis and 
interpretation; 2, manuscript draft, revision, and completion. Percival Henry Mendoza-Balite and Marcus 
Jarwin Ani-Manalo: 1, manuscript draft, revision, and completion. 
 
SUPPORTING AGENCIES 
 
No funding agencies were reported by the authors. 
 
DISCLOSURE STATEMENT 
 
No potential conflict of interest was reported by the authors. 
 
 
 



Balite, et al. / Anxiety, cortisol response, & athletic performance of swimmers                           JOURNAL OF HUMAN SPORT & EXERCISE 

800 | 2022 | ISSUE 4 | VOLUME 17                                                                                © 2022 University of Alicante 

 

ACKNOWLEDGMENT 
 
The authors would like to thank Neil Andrew Bascos, PhD, Denise Mirano-Bascos, PhD, Erica Españo, and 
Marc Mapalo from the Protein Structure and Immunology Laboratory at the National Institute of Molecular 
Biology and Biotechnology, University of the Philippines – Diliman. 
 
REFERENCES 
 

Alix-Sy, D., Le Scanff, C., & Filaire, E. (2008). Psychophysiological responses in the pre-competition 
period in elite soccer. Journal of Sports Science and Medicine, 7(4): 446-454. 

Arruda, A. F., Aoki, M. S., Paludo, A. C., & Moreira, A. (2017). Salivary steroid response and competitive 
anxiety in elite basketball players: Effect of opponent level. Physiology & behavior, 177: 291-296. 
https://doi.org/10.1016/j.physbeh.2017.05.017 

Arthur, A. Z. (1987). Stress as a state of anticipatory vigilance. Perceptual and Motor. Skills, 64(1): 75-
85. https://doi.org/10.2466/pms.1987.64.1.75 

Campbell, E., & Jones, G. (1997). Precompetition anxiety and self-confidence in wheelchair sport 
participants. Adapted Physical Activity Quarterly, 14(2), 95-107. 
https://doi.org/10.1123/apaq.14.2.95 

Duncan, M. J., Smith, M., Bryant, E., Eyre, E., Cook, K., Hankey, J., ... & Jones, M. V. (2016). Effects of 
increasing and decreasing physiological arousal on anticipation timing performance during 
competition and practice. European Journal of Sports Science, 16(1): 27-35. 
https://doi.org/10.1080/17461391.2014.979248 

Ferreira, J. P. L., Chatzisarantis, N., Caspar, P. M., & Campos, M. J. (2007). Precompetitive anxiety and 
self-confidence in athletes with disability. Perceptual and motor skills, 105(1): 339-346. 
https://doi.org/10.2466/pms.105.1.339-346 

Filaire, E., Alix, D., Ferrand, C., & Verger, M. (2009). Psychophysiological stress in tennis players during 
the first single match of a tournament. Psychoneuroendocrinology, 34(1): 150-157. 
https://doi.org/10.1016/j.psyneuen.2008.08.022 

Filaire, E., Maso, F., Sagnol, M., Ferrand, C., & Lac, G. (2001). Anxiety, hormonal responses, and coping 
during a judo competition. Aggressive Behavior: Official Journal of the International Society for 
Research on Aggression, 27(1): 55-63. https://doi.org/10.1002/1098-
2337(20010101/31)27:1<55::AID-AB5>3.0.CO;2-H 

Fortes, L. S., da Costa, B. D., Paes, P. P., do Nascimento Júnior, J. R., Fiorese, L., & Ferreira, M. E. 
(2017). Influence of competitive-anxiety on heart rate variability in swimmers. Journal of Sports 
Science & Medicine, 16(4): 498-504. 

Gan, S. D., & Patel, K. R. (2013). Enzyme Immunoassay and Enzyme-Linked Immunosorbent Assay. 
Journal of Investigative Dermatology, 133(9):e12. https://doi.org/10.1038/jid.2013.287 

Ghosal, S., & Srivastava, A. K. (2009). Fundamentals of bioanalytical techniques and instrumentation. 
New Delhi: PHI Learning. 

Gould, D., Greenleaf, C., & Krane, V. (2002). Arousal-anxiety and sport behaviour. Champaign, IL: 
Human Kinetics. 

Gould, D., Udry, E., Tuffey, S., & Loehr, J. (1996). Burnout in competitive junior tennis players: I. A 
quantitative psychological assessment. The Sport Psychologist, 10(4): 322-340. 
https://doi.org/10.1123/tsp.10.4.322 

Hanton, S., Neil, R., & Mellalieu, S. D. (2008). Recent developments in competitive anxiety direction and 
competition stress research. International Review of Sport and Exercise Psychology, 1(1): 45-57. 
https://doi.org/10.1080/17509840701827445 

https://doi.org/10.1016/j.physbeh.2017.05.017
https://doi.org/10.2466/pms.1987.64.1.75
https://doi.org/10.1123/apaq.14.2.95
https://doi.org/10.1080/17461391.2014.979248
https://doi.org/10.2466/pms.105.1.339-346
https://doi.org/10.1016/j.psyneuen.2008.08.022
https://doi.org/10.1002/1098-2337(20010101/31)27:1%3c55::AID-AB5%3e3.0.CO;2-H
https://doi.org/10.1002/1098-2337(20010101/31)27:1%3c55::AID-AB5%3e3.0.CO;2-H
https://doi.org/10.1038/jid.2013.287
https://doi.org/10.1123/tsp.10.4.322
https://doi.org/10.1080/17509840701827445


Balite, et al. / Anxiety, cortisol response, & athletic performance of swimmers                           JOURNAL OF HUMAN SPORT & EXERCISE 

                     VOLUME 17 | ISSUE 4 | 2022 |   801 

 

Hanton, S., Thomas, O., & Maynard, I. (2004). Competitive anxiety responses in the week leading up to 
competition: the role of intensity, direction and frequency dimension. Psychology of Sport and 
Exercise, 5(2): 169-181. https://doi.org/10.1016/S1469-0292(02)00042-0 

Hardy, L. (1990). A catastrophe model of performance in sport. In J. G. Jones & L. Hardy (Eds.), Wiley 
series in human performance and cognition. Stress and performance in sport (p. 81-106). John Wiley 
& Sons. 

Hardy, J., Jones, G.J., & Gould, D. (1996). Understanding psychological preparation for sport: Theory 
and practice of elite performers. John Wiley & Sons Inc. 

Hellhammer, D. H., Wüst, S., & Kudielka, B. M. (2009). Salivary cortisol as a biomarker in stress research. 
Psychoneuroendocrinology, 34(2): 163-171. https://doi.org/10.1016/j.psyneuen.2008.10.026 

Jones, G. (1995). More than just a game: Research developments and issues in competitive anxiety in 
sport. British Journal of Psychology, 86(4): 449-478. https://doi.org/10.1111/j.2044-
8295.1995.tb02565.x 

Jones, G., & Swain, A. (1992). Intensity and direction as dimensions of competitive state anxiety and 
relationships with competitiveness. Perceptual and Motor Skills, 74(2): 467-472. 
https://doi.org/10.2466/pms.1992.74.2.467 

Lac, G., Lac, N., & Robert, A. (1993). Steroid assays in saliva: A method to detect plasmatic 
contaminations. Archives Internationales de Physiologie, de Biochimie et de Biophysique, 101(5) 
257-262. https://doi.org/10.3109/13813459309003921 

Pakulanon, S., & Poomsalood, S. (2012). The Psychophysiological Response to Competition in Sport 
Dancers. 1st Mae Fah Luang University International Conference 2012. Chiangrai, Thailand. 

Salvador, A., Suay, F., Gonza'lez-Bono, E., & Serrano, M. A. (2003). Anticipatory cortisol, testosterone 
and psychological responses to judo competition in young men. Psychoneuroendocrinology, 28(3): 
364-375. https://doi.org/10.1016/S0306-4530(02)00028-8 

Serrano, M. A., Salvador, A., González-Bono, E., Sanchís, C., & Suay, F. (2000). Hormonal responses 
to competition. Psicothema, 12(3): 440-444. 

Strahler, K., Ehrlenspiel, F., Heene, M., & Brand, R. (2010). Competitive anxiety and cortisol awakening 
response in the week leading up to a competition. Psychology of Sport and Exercise, 11(2): 148-
154. https://doi.org/10.1016/j.psychsport.2009.10.003 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

This work is licensed under a Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0). 

https://doi.org/10.1016/S1469-0292(02)00042-0
https://doi.org/10.1016/j.psyneuen.2008.10.026
https://doi.org/10.1111/j.2044-8295.1995.tb02565.x
https://doi.org/10.1111/j.2044-8295.1995.tb02565.x
https://doi.org/10.2466/pms.1992.74.2.467
https://doi.org/10.3109/13813459309003921
https://doi.org/10.1016/S0306-4530(02)00028-8
https://doi.org/10.1016/j.psychsport.2009.10.003
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

