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ABSTRACT

Triathlon is a multisport, endurance event which places significant
psychological demands on athletes. To date, few studies have compared
psychological states of triathletes before and after competition.
Furthermore, there is a lack of research assessing psychological indicators
of overtraining in triathletes. This study aimed to create a psychological
profile of amateur athletes before and after a triathlon competition, and to
investigate psychological symptoms of overtraining syndrome. Forty
amateur triathletes were recruited to participate in this study. Participants
completed the Profile of Mood States (POMS), Passion Scale (PS),
Pittsburgh Sleep Quality Index (PSQI), and General Self-Efficacy Scale
(GES). Questionnaires were administered the day before a triathlon event,
and then repeated the day after the competition. Athletes reported poor
sleep quality, and mood states followed the iceberg profile (i.e., high vigor,
and low anxiety, depression, anger, fatigue, tension, and confusion).
Significantly higher pre-competition scores emerged for tension (pre:
8.85+5.4, post: 4.18+5.0, p <0.001) and anger (pre: 3.57+3.8, post: 2.80+4.1,
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p = 0.021). Correlational analyses performed using Spearman’s rank
correlation coefficient revealed that pre-competition sleep quality (r = -
0.37, p = 0.019) and tension (r = -0.34, p = 0.031) were related to self-
efficacy, and that tension (r = 0.47, p = 0.002), and fatigue (r = 0.57, p <
0.001) were related to pre-competition sleep quality. Lower scores for pre-
competition vigor (r = -0.40, p = 0.010) were associated with poorer sleep
quality. The study highlights significant relationships with sleep quality,
and potential indicators of overtraining syndrome in amateur triathletes.
Experimental research analyzing the effects of interventions to target the
highlighted psychological characteristics in amateur triathletes is
recommended. Coaches and practitioners should monitor athletes’ sleep
quality before competition to optimize performance and prevent
overtraining syndrome.

(e-mail: roisin@triathlonireland.com)
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I. INTRODUCTION

Triathlon is a multisport event in which competitions differ both in technical requirements and distances.
For example, competitions range from shorter distances such as Sprint and Olympic triathlons, to longer
distances including half Ironman and [ronman. A standard or Olympic distance triathlon consists of a 1.5-
kilometer swim, followed by a 40-kilometer cycle and a 10-kilometer run which are performed sequentially
with transitions in between. Competitors are uniquely faced with the physical and psychological demands
for all 3 sports (McCormick et al., 2016; Sleivert et al., 1996; Vleck et al., 2014). Examples of
psychological demands might be preparing and packing equipment for all three stages, or parking and
memorizing location of bikes in the swim-cycle transition area. The demands associated with training for a
multisport competition such as triathlon are known to influence athletes’ psychological characteristics. The
impact of psychological states on sports performance has been widely acknowledged (Abdullah ez al., 2016;
Swann et al., 2017). In particular, psychological states preceding competition are found to play an important
role in performance (Sanchez et al., 2010; Terry & Slade, 1995). Before a sports competition, anxiety levels
of athletes tend to increase (Ghorbanzadeh & Bayar, 2013; Jones et al., 1991; Korug ef al., 2004; Krane,
1994). Pre-competition anxiety is thought to be influenced by a number of stressors including travel, sleep
quality, confidence, and concerns about performance (di Fronso et al., 2013; Silva ef al., 2012). Despite
this, there is a dearth of research on triathletes’ psychological states before and after competition (Boucher
etal.,2021; Parry et al., 2011).
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Increased exposure to psychological stressors not only directly affects performance, but also puts
triathletes at an increased risk of developing symptoms of overtraining syndrome (Main, 2010).
Overtraining syndrome is a serious condition caused by an imbalance between stress and recovery (Kreher
& Schwartz, 2012). Its symptoms include underperformance, fatigue, and mood disturbances. Due to
training for multiple sports, triathletes are at risk of developing overtraining syndrome (Bales & Bales,
2012; Kienstra et al., 2017). Research assessing psychological symptoms of overtraining in triathletes is
lacking (Bell & Ingle, 2013; Sinigalli et al., 2021). The current study aimed to address gaps in the literature
by creating a psychological profile of amateur athletes before and after a triathlon competition, and by
investigating psychological symptoms of overtraining syndrome.

II. MATERIALS AND METHODS

A. Sample and Procedure

Amateur triathletes were recruited through Triathlon Ireland by sharing a digital poster via email and
social media. Participants had to hold an amateur status, be over the age of 18, and have an upcoming
triathlon event. The study protocol was approved by the South East Technological University Waterford
Research Ethics Committee. Participants were required to read an information sheet and sign a consent
form. A power analysis conducted in the G*Power software (Buchner ef al., 1996) indicated that a sample
size of forty-five participants was appropriate for the current study. Interested individuals were requested
to contact the researchers with details of their next triathlon competition. The study used a one-group
pretest-posttest design, whereby data was collected the day before competition and the day after
competition. Participants were asked to provide a random code of their choosing which could be used to
pair pre- and post-test responses. Participants completed a demographics questionnaire, the Profile of Mood
States (POMS) (McNair et al., 1971), the Passion Scale (PS) (Vallerand et al., 2003), the Pittsburgh Sleep
Quality Index (PSQI) (Buysse et al., 1989), and the General Self-efficacy Scale (GES) (Schwarzer &
Jerusalem, 1995).

B. Measures

Demographic data including age, gender, competition location, and weekly training hours were collected.
The Profile of Mood States (POMS) is a standard psychological assessment containing sixty-five words
describing feelings on which participants must rate themselves. The original questionnaire was altered to
ask participants to rate their current feelings rather than considering their feelings over a one-week period.
The items are divided into 6 subscales: tension-anxiety, depression, fatigue, confusion-bewilderment,
anger-hostility and vigor-activity. The subscale scores are then added to give a Total Mood Disturbance
(TMD) score. The Passion Scale (PS) is a fourteen-item scale assessing 2 themes: harmonious passion and
obsessive passion. Items 1 to 7 are totaled to give a score for harmonious passion, whereas items 8 to
fourteen contribute to a score for obsessive passion. Instructions were altered to ask participants to consider
triathlon training while completing the items. The Pittsburgh Sleep Quality Index (PSQI) is a self-report
measure of sleep quality. 7 component scores are totaled to form a global score ranging from 0 (no
difficulty) to 21 (severe difficulty) in all areas. A global PSQI score of less than 5 indicates good sleep
quality, whereas greater than 5 indicates poor sleep quality. The General Self-Efficacy Scale (GES) is a
self-report measure of self-efficacy which includes 10 items scored on a 4-point Likert scale. A total score
is calculated by finding the sum of all items, and ranges between 10 and forty with higher scores indicating
higher self-efficacy.

C. Data Analysis

Data was analyzed using the Statistical Package for the Social Sciences (SPSS) Version 28.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were presented as the mean and standard deviation (SD). The
influence of competition on psychological factors (sleep quality, tension, vigor, anger) was estimated using
a Wilcoxon signed-rank test or a paired-samples t-test depending on distribution of data. Relationships
between pre-competitive self-efficacy and other variables (sleep quality, fatigue, tension), as well as pre-
competitive sleep quality and other variables (training hours, fatigue, vigor, tension) were estimated using
Spearman’s rank-order correlation coefficient. Statistical analysis was conducted at 95% confidence level
and an alpha level of 0.05 was used for all analyses.

III. RESULTS

A. Descriptive Statistics

In total, forty amateur triathletes participated in the study; 55% were male, 87.5% were Irish, 87.5% of
competitions were domestic, and 50% of participants trained for between 7 and 14 hours per week (Table I).
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Pre-competition scores for Total Mood Disturbance (TMD) were higher (M = 5.40, SD = 18.475) than post-
competition scores (M = 2.45, SD = 22.618). Average component scores for pre-competition tension (M =
8.85), depression (M = 3.10), anger (M = 3.57), vigor (M = 17.42), fatigue (M = 4.28), and confusion (M =
3.03) followed the iceberg profile (Fig. 1). More participants scored higher in harmonious passion than
obsessive passion in both pre-competition (n = 36) and post-competition (n = 39). Passion scores did not
differ significantly between pre- and post-competition. Overall, sleep quality was poor in this sample with
almost half of participants reporting poor sleep quality. The mean score for pre-competition sleep quality
was 5.38 (SD = 2.844), whereas the average post-competition sleep quality score was 5.18 (SD = 2.890).
High levels of self-efficacy were reported for both pre- and post-competition (M = 32.55, SD = 4.169).

TABLE I: DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS (N:40)
Total sample (%)

Age
18-24 4 (10.0)
25-34 2(5.0)
35-44 (28.8)
45-54 (20.3)
55+ 5(12.5)
Sex
Male 22 (55.0)
Female 19 (45.0)
Nationality
Irish 35 (87.5)
British 4 (10.0)
American 1(2.5)
Competition location
Domestic 35 (87.5)
International 5(12.5)
Time spent training per week
<7 hours 15 (37.5)
7-14 hours 20 (50.0)
14-20 hours 5(12.5)
>20 hours 0(0)
20
15
S 10
2
5]
0
Pretest Pretest Pretest Pretest Pretest Pretest
tension score  depression anger score  vigor score fatigue score confusion
score score

Fig. 1. Mean pre-competition POMS component scores.

B. Statistical Results

Differences between pre- and post-competition sleep quality were not significant (Z=-0.718, p = 0.472).
Neither competition location or average weekly training hours had a significant influence on sleep quality.
Positive correlations were found between pre-competition sleep quality and fatigue (#(38) = 0.566, p <
0.001), and tension (#(38) =0.474, p = 0.002). Poorer quality sleep before competition elicited significantly
higher levels of fatigue and tension. There was a moderately strong negative association found between
pre-competition sleep and vigor, #(38) =-0.404, p = 0.010. Scores for pre-competition vigor decreased with
poorer quality sleep. A significant decrease from pre- to post-competition mood states were found for
tension (Z=-4.118, p =<0.001), and anger (Z=-2.299, p = 0.021). There was a weak negative correlation
found between pre-competition self-efficacy and sleep quality, #(38) =-0.370, p = 0.019.
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As PSQI scores increased, self-efficacy scores decreased meaning that poorer sleep quality is associated
with lower self-efficacy.

A negative relationship was found between pre-competition self-efficacy and tension, #(38)=-0.342, p =
0.031. Female athletes reported significantly lower self-efficacy when compared to males, U = 121, Z = -
2.103, p=0.037. Self-efficacy was not significantly influenced by weekly training hours. Increased training
hours were associated with higher obsessive passion, #(38) = 0.460, p = 0.003.

IV. DiscusSION

A. Influence of Competition

The main objective of this study was to determine the influence of a triathlon event on psychological
markers. Although participants reported better quality sleep after the competition, differences in sleep
quality from pre- to post-competition did not reach statistical significance. Previous research suggests that
sleep quality of athletes is particularly disturbed during the pre-competition period, perhaps due to anxiety
or travel (Fietze et al., 2009; Juliff et al., 2015; Roberts et al., 2018; Vlahoyiannis ef al., 2021). In the post-
competition period, sleep quality may be negatively impacted by muscular pain and recovery (Biggins et
al., 2021). As the current study measured pre- and post-competition sleep quality the night before and after
an event respectively, it is possible that competition affected sleep quality on both nights which may explain
the insignificant differences in scores. Overall, approximately half of the participants reported poor pre-
and post-competition sleep quality which is similar to previous findings in Irish amateur athletes (Biggins
et al., 2018). The current sample reported poorer quality sleep than the general population (Hinz et al.,
2017; Lee et al., 2020) which is consistent with previous findings (Halson, 2014; Leeder et al., 2012;
Sargent et al., 2014). No significant difference in sleep quality was found between domestic and
international competitors. However, travel distance was not assessed for international competitors,
therefore it is not possible to know whether this affected the impact of travel on sleep quality. Training
volume did not influence sleep quality either. Perhaps a larger sample size would have yielded more
significant results.

Differences in mood states of amateur triathletes between pre- and post-competition were assessed using
the POMS. A statistically significant difference in tension was found between pre- and post- competition,
with reduced tension following competition. This finding is consistent with previous research (Parry ef al.,
2011). Cognitions about the upcoming competition and the likelihood of success or failure may increase
pre-competition tension. The cognitive theories (Lazarus, 1966; Weiner, 1986) may explain differences in
pre- and post-competition tension scores. Before competition an athlete may have thoughts that their
behavior will not lead to success, or that they do not have the resources to meet the demands of the situation.
Although vigor was found to be higher before competition than after, the difference was not statistically
significant. Previous research on amateur triathletes has found a significant increase in vigor immediately
prior to competition (Boucher et al., 2021). However, this study was conducted over a 6-month training
period with monthly assessments. As the current study assessed pre- and post-competition vigor just 1 day
apart, it is possible that this may have affected the results. Low vigor was associated with poor sleep quality
in the pre-competition period. Both factors have previously been used as indicators of overtraining (Grant
et al., 2011; Halson, 2008). Average pre-competition POMS scores followed an iceberg profile (Morgan,
1980) which represents an optimal mood state for performance. Differences in pre- and post-competition
Total Mood Disturbance was not significantly different, which is consistent with the literature.

B. Indicators of Overtraining

Previous studies have relied on mood states (specifically, increased tension, anger, fatigue, and reduced
vigor) (Grant ef al., 2011; O’Connor et al., 1989; Terry, 1995) , poor sleep quality (Cadegiani & Kater,
2017; 2019; Killer et al., 2015; Lastella ef al., 2018) obsessive passion (Curran et al., 2011; Gustafsson et
al., 2011; Schiphof-Goddart & Hettinga, 2017) and low self-efficacy (Filho et al., 2013; Schwarzer &
Jerusalem, 1995) as psychological indicators of overtraining syndrome. A high level of self-efficacy was
reported by amateur triathletes in the current study which is consistent with athletic samples (Mukherjee et
al., 2014). A significant relationship between self-efficacy and sleep quality was found. Specifically, poor
sleep quality was found to be associated with lower levels of self-efficacy. Individuals with severe sleep
problems have previously been found to have lower self-efficacy than individuals with no sleep problems
(Bihlmaier & Schlarb, 2016; Schlarb et al., 2012). As sleep is important for recovery, poor sleep quality
may decrease self-efficacy and put individuals at risk of overtraining syndrome (Kellman, 2010). Self-
efficacy was found to differ between genders, with female participants reporting lower self-efficacy. This
result supports previous research findings that female athletes have lower self-efficacy than males (di
Fronso et al., 2013; Kellman et al., 2001). Low self-efficacy significantly related to higher tension in the
period before competition which supports previous findings (De Pero ef al., 2013; Hanton et al., 2004;
Jerusalem & Schwarzer, 1992; Tirmzai et al., 2019).
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The relationship may be explained through cognitive theory (Lazarus, 1966; Weiner, 1986). As low self-
efficacy negatively affects an individual’s belief in their ability to achieve their goals, pre-competition
tension may increase (Bandura, 1977).

A significant relationship was also found between pre-competition tension scores and sleep quality
whereby poorer sleep quality was associated with higher tension. This supports previous findings that
higher pre-competition tension negatively impacts sleep quality on the night before competition (Andrade
et al., 2019; Lastella et al., 2014). It is possible that some participants may be experiencing symptoms of
overtraining syndrome including higher tension, as a result of low self-efficacy or poor sleep quality. Higher
fatigue was associated with lower self-efficacy, but the relationship was not significant. Although the effect
is thought to be individual (Hanin, 2000). Although training positively impacts self-efficacy, training-
induced fatigue has been found to negatively affect the relationship between training and self-efficacy.
Participants with higher weekly training hours reported higher self-efficacy, however the difference was
not statistically significant. There was a significant relationship found between higher training hours and
obsessive passion. Although, participants were more harmonious than obsessive in their passion overall.

This study was limited by its sample size which may affect generalizability of its findings. Self-report
measures of psychological characteristics were used which are vulnerable to bias. Lastly, pre-competition
and post-competition psychological characteristics were assessed one day apart which may not have
allowed for significant difference in some variables. Future studies should consider using a larger sample
size, and objective measures where possible. Furthermore, the timing of pre-test and post-test assessments
should be optimized to ensure both accuracy and respondent retention.

V. CONCLUSION

The results are conclusive in highlighting that poor sleep quality is associated with lower self-efficacy,
and higher tension in this sample of amateur triathletes. Sleep quality is found to be poor in general, and
pre-competition anxiety is associated with reduced self-efficacy. These findings indicate that amateur
triathletes may be at risk for overtraining syndrome, but further research is necessary for confirmation.
Coaches, practitioners, and athletes should be aware of and consider interventions to maintain
psychological factors at optimal levels for each athlete according to their needs. Examples of preventative
measures include managing individual training loads, psychological monitoring, and ensuring optimal
sleep, nutrition and hydration (Kreher, 2016).

ACKNOWLEDGMENT

This study was undertaken in the South East Technological University, Waterford, Ireland. The authors
thank Triathlon Ireland for their assistance in dissemination of recruitment information.

CONFLICT OF INTEREST

Authors declare that they do not have any conflict of interest.

REFERENCES

Abdullah, M. R., Musa, R. M., Maliki, A. B. H. M. B., Kosni, N. A., & Suppiah, P. K. (2016). Role of psychological factors on the
performance of elite soccer players. Journal of Physical Education and  Sport, 16(1), 170-176.
https://doi.org/10.7752/jpes.2016.01027.

Andrade, A., Bevilacqua, G., Casagrande, P., Brandt, R., & Coimbra, D. (2019). Sleep quality associated with mood in elite athletes.
The Physician and Sportsmedicine, 47(3), 312-317.

Bales, J., & Bales, K. (2012). Training on a knife’s edge: How to balance triathlon training to prevent overuse injuries. Sports Medicine
and Arthroscopy Review, 20(4), 214-216. https://doi.org/10.1097/JSA.0b013e318261ec58.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 84 (2), 191-215.

Bell, L. M., & Ingle, L. (2013). Psycho-physiological markers of overreaching and overtraining in endurance sports: A review of the
evidence. Medicina Sportiva, 17(2).

Biggins, M., Cahalan, R., Comyns, T., Purtill, H., & O’Sullivan, K. (2018). Poor sleep is related to lower general health, increased
stress and increased confusion in elite Gaelic athletes. Physician and Sportsmedicine, 46(1), 14-20.
https://doi.org/10.1080/00913847.2018.1416258.

Biggins, M., Purtill, H., Fowler, P., Bender, A., Sullivan, K. O., Samuels, C., & Cahalan, R. (2021). Sleep, health, and well-being in
elite athletes from different sports, before, during, and after international competition. The Physician and Sportsmedicine, 49(4),
429-437.

Bihlmaier, I., & Schlarb, A. A. (2016). Self-efficacy and sleep problems. Somnologie, 20, 275-280. https://doi.org/10.1007/s11818-
016-0085-1.

Boucher, V. G., Caru, M., Martin, S. M., Lopes, M., Comtois, A. S., & Lalonde, F. (2021). Psychological status during and after the
preparation of a long-distance triathlon event in amateur athletes. International Journal of Exercise Science, 14(5), 134-148.

Buchner, A., Erdfelder, E., Faul, F. & Lang, A.G. (1996). GPOWER: A general power analysis program. Behavior Research Methods,

DOI: http://dx.doi.org/10.24018/ejsport.2023.2.3.83 Vol 2 | Issue 3 | May 2023



RESEARCH ARTICLE

European Journal of Sport Sciences
Www.ej-sport.org

Instruments and Computers. 28(1), 1-11.

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The Pittsburgh Sleep Quality Index: A new
instrument for psychiatric practice and research. Psychiatric Research, 28(2), 193-213. https://doi.org/10.1016/0165-
1781(89)90047-4.

Cadegiani, F. A., & Kater, C. E. (2017). Hypothalamic-Pituitary-Adrenal (HPA) axis functioning in Overtraining Syndrome: Findings
from endocrine and metabolic responses on Overtraining Syndrome (EROS)-EROS-HPA axis. Sports Medicine - Open, 3(1),
45. https://doi/org/10.1186/s40798-017-0113-0.

Cadegiani, F. A., & Kater, C. E. (2019). Basal hormones and biochemical markers as predictors of Overtraining Syndrome in male
athletes: The EROS-BASAL study. Journal of Athletic Training, 54(8), 906-914. https://doi.org/10.4085/1062-6050-148-18.

Curran, T., Appleton, P. R., Hill, A. P., & Hall, H. K. (2011). Passion and burnout in elite junior soccer players: The mediating role
of self-determined motivation. Psychology of Sport and Exercise, 12(6), 655-661.
https://doi.org/10.1016/j.psychsport.2011.06.004.

De Pero, R., Minganti, C., Pesce, C., Capranica, L., & Piacentini, M. F. (2013). The relationships between pre-competition anxiety,
self-efficacy, and fear of injury in elite TeamGym athletes. Kinesiology, 45(1), 63-72.

di Fronso, S., Nakamura, F. Y., Bortoli, L., Robazza, C., & Bertollo, M. (2013). Stress and recovery balance in amateur basketball
players: Differences by gender and preparation phase. International Journal of Sports Physiology and Performance, 8(6), 618-
22. https://doi.org/10.1123/ijspp.8.6.618.

Fietze, I, Strauch, J., Holzhausen, M., Glos, M., Theobald, C., Lehnkering, H., & Penzel, T. (2009). Sleep quality in professional ballet
dancers. Chronobiology International, 26(6), 1249-1262.

Filho, E., di Fronso, S., Forzini, F., Agostini, T., Bortoli, L., Robazza, C., & Bertollo, M. (2013). Stress/recovery balance during the
Girobio: Profile of highly trained road cyclists. Sport Sciences for Health, 9, 107—112. https://doi.org/10.1007/s11332-013-0153-
X.

Ghorbanzadeh, B., & Bayar, P. (2013). A comparison of the pre-competition and post-competition anxiety levels of tackwondo
athletes. Life Science Journal, 10(2), 5-10.

Grant, C. C., van Rensburg, D. C. J., Collins, R., Wood, P. S. & du Toit, P. J. (2011). Investigation of the Profile of Mood State
(POMS) questionnaire as an indicator of Overtraining Syndrome (OTS) in a group of endurance athletes. Afiican Journal for
Physical, Health Education, Recreation, and Dance.

Gustafsson, H., Hassmén, P. & Hassmén, N. (2011). Are athletes burning out with passion? European Journal of Sport Science, 11(6),
387-395. https://doi.org/10.1080/17461391.2010.536573.

Halson, S. L. (2008). Nutrition, sleep and recovery. European Journal of Sport Science, 8(2), 119-126.

Halson, S. L. (2014). Sleep in elite athletes and nutritional interventions to enhance sleep. Sports Medicine, 44, 13-23.

Hanin, Y. L. (2000). Individual Zones of Optimal Functioning (IZOF) Model: Emotion-performance relationship in sport. In Y. L.
Hanin (Ed.), Emotions in sport (pp. 65-89). Human Kinetics.

Hanton, S., Thomas, O., & Maynard, I. (2004). Competitive Anxiety Responses in the Week Leading up to Competition: The Role of
Intensity, Direction and Frequency Dimensions. Psychology of Sport and Exercise, 5, 169-181. https://doi.org/10.1016/S1469-
0292(02)00042-0.

Hinz, A., Glaesmer, H., Brihler, E., Loffler, M., Engel, C., Enzenbach, C., Hegerl, U., & Sander, C. (2017). Sleep quality in the
general population: Psychometric properties of the Pittsburgh Sleep Quality Index, derived from a German community sample
of 9284 people. Sleep Medicine, 30, 57-63. https://doi.org/10.1016/j.sleep.2016.03.008.

IBM Corp. (2021). IBM SPSS Statistics for Windows (Version 28.0). IBM Corp.

Jerusalem, M., & Schwarzer, R. (1992). Self-efficacy as a resource factor in stress appraisal processes. In R. Schwarzer (Ed.), Self-
efficacy: Thought control of action (pp. 195-213). Hemisphere.

Jones, G., Swain, A., & Cale, A. (1991). Gender differences in precompetition temporal patterning and antecedents of anxiety and
self-confidence. Journal of Sport & Exercise Psychology, 13(1), 1-15.

Juliff, L. E., Halson, S. L., & Peiffer, J. J. (2015). Understanding sleep disturbance in athletes prior to important competitions. Journal
of Science and Medicine in Sport, 18(1), 13-18.

Kellmann, M. (2010). Preventing overtraining in athletes in high-intensity sports and stress/recovery monitoring. Scandinavian Journal
of Medicine & Science in Sports, 20(2), 95-102. https://doi.org/10.1111/j.1600-0838.2010.01192.x.

Kellman, M., Altenburg, D., Lormes, W., & Steinacker, J. M. (2001). Assessing stress and recovery during preparation for the World
Championships in rowing. Sport Psychologist, 15(2), https://doi.org/10.1123/tsp.15.2.151.

Kienstra, C. M., Asken, T. R., Garcia, J. D., Lara, V., & Best, T. M. (2017). Triathlon injuries: Transitioning from prevalence to
prediction and prevention. Current Sports Medicine Reports, 16(6), 397-403.

Killer, S. C., Svendsen, 1. S., Jeukendrup, A. E., & Gleeson, M. (2015). Evidence of disturbed sleep and mood state in well-trained
athletes during short-term intensified training with and without a high carbohydrate nutritional intervention. Journal of Sports
Sciences, 35(14), 1402-1410.

Korug, Z., Altay, F., and Yilmaz, V. (2004). Comparison of pre-competition and post-competition anxiety levels of the national female
rhythmic gymnastics team. The 10th. ICHPER-SD Europe Congress Abstract Book. November 17-20 (pp. 71). Antalya, Turkey.

Krane, V. (1994). The Mental Readiness Form as a measure of competitive state anxiety. The Sport Psychologist, 8(2), 189-202.
https://doi.org/10.1123/tsp.8.2.189.

Kreher, J.B. (2016). Diagnosis and prevention of overtraining syndrome: An opinion on education strategies. Open access journal of
sports medicine, 115-122. doi: 10.2147/0AJSM.S91657.

Kreher, J. B., & Schwartz, J. B. (2012). Overtraining syndrome: A practical guide. Sports Health, 4(2), 128-138.
https://doi.org/10.1177%2F1941738111434406.

Lastella, M., Lovell, G. P., & Sargent, C. (2014). Athletes' precompetitive sleep behaviour and its relationship with subsequent
precompetitive mood and performance. European Journal of Sport Science, 14(supl), S123-S130.

Lastella, M., Vincent, G. E., Duffield, R., Roach, G. D., Halson, S. L., Heales, L. J., & Sargent, C. (2018). Can sleep be used as an
indicator ~ of  overreaching and  overtraining in  athletes?  Fromtiers  in  Psychology, 9, 436,
https://doi.org/10.3389/fphys.2018.00436.

Leeder, J., Glaister, M., Pizzoferro, K., Dawson, J., & Pedlar, C. (2012). Sleep duration and quality in elite athletes measured using
wristwatch actigraphy. Journal of Sports Sciences, 30(6), 541-545.

Lee,S. Y., Ju, Y. J, Lee, J. E., Kim, Y. T., Hong, S. C., Choi, Y. J., Song, M. K., & Kim, H. Y. (2020). Factors associated with poor
sleep quality in the Korean general population: Providing information from the Korean version of the Pittsburgh Sleep Quality
Index. Journal of Affective Disorders, 271, 49-58. https://doi.org/10.1016/j.jad.2020.03.069.

McCormick, A., Meijen, C., & Marcora, S.M. (2016). Psychological demands experienced by recreational endurance athletes.
International Journal of Sport and Exercise Psychology. https://doi.org/10.1080/1612197X.2016.1256341.

Main, L. C., Landers, G. J., Grove, J. R., Dawson, B., & Goodman, C. (2010). Training patterns and negative health outcomes in
triathlon: Longitudinal observations across a full competitive season. The Journal of Sports Medicine and Physical Fitness,
50(4), 475-485.

McNair, D. M., Lorr, M., & Dropplemann, L. F. (1971) Manual for the Profile of Mood States. Educational and Industrial Testing
Service. Educational and Industrial Testing Service.

DOI: http://dx.doi.org/10.24018/ejsport.2023.2.3.83 Vol 2 | Issue 3 | May 2023



RESEARCH ARTICLE

European Journal of Sport Sciences
Www.ej-sport.org

Morgan, W. P. (1980) Test of Champions the Iceberg Profile. Psychology Today, 14, 92.

Mukherjee, R., Abbasi, M., Hojati, M., & Shahroee, S. (2014). Comparison of self-efficacy in athlete and non-athlete male students
of Iran and India. International Journal of Interdisciplinary and Multidisciplinary Studies, 1(3), 107-111.

O’Connor, P., Morgan, W. P., Raglin, J. S., Barksdale, C. M., & Kalin, N. H. (1989). Mood state and salivary cortisol levels following
overtraining in female swimmers. Psychoneuroendocrinology, 14(4), 303-310.

Parry, D., Chinnasamy, C., Papadopoulou, E., Noakes, T., & Micklewright, D. (2011). Cognition and performance: Anxiety, mood
and perceived exertion among Ironman triathletes. British Journal of Sports Medicine, 45(14), 1088-1094.

Roberts, S. S. H., Teo, W. P., & Warmington, S. A. (2018). Effects of training and competition on the sleep of elite athletes: A
systematic review and meta-analysis. British Journal of Sports Medicine, 53, 513-522. https://doi.org/10.1136/bjsports-2018-
099322.

Sanchez, X., Boschker, M. S. J., & Llewellyn, D. J. (2010). Pre-performance psychological states and performance in an elite climbing
competition. Scandinavian journal of medicine & science in sports, 20(2), 356-363.

Schiphof-Godart, L., & Hettinga, F. J. (2017). Passion and pacing in endurance performance. Frontiers in Physiology, 8, 83.
https://doi.org/10.3389/fphys.2017.00083.

Schlarb, A. A., Kulessa, D., & Gulewitsch, M. D. (2012). Sleep characteristics, sleep problems, and associations of self-efficacy
among German university students. Nature and Science of Sleep, 4, 1-7. https://doi.org/10.2147/NSS.S27971.

Schwarzer, R., & Jerusalem, M. (1995). Generalized self-efficacy scale. In J. Weinman, S. Wright, & M. Johnson, Measures in health
psychology: A user’s profile. Causal and control beliefs (pp. 35-37). NFER-NELSON.

Silva, A., Souza Queiroz, S., Winckler, C., Vital, R., Andrade Sousa, R., Fagundes, V., Tufik, S., & Talio de Mello, M. (2012). Sleep
quality evaluation, chronotype, sleepiness and anxiety of Paralympic Brazilian athletes: Beijing 2008 Paralympic Games. British
Journal of Sports Medicine, 46(2), 150-154.

Sinisgalli, R., de Lira, C. A. B., Vancini, R. L., Puccinelli, P. J. G., Hill, L., Knechtle, B., Nikolaidis, P. T., & Andrade, M. S. (2021).
Impact of training volume and experience on amateur ironman triathlon performance. Physiology & Behavior, 232(1), 113344.
https://doi.org/10.1016/j.physbeh.2021.113344.

Sleivert, G. G., & Rowlands, D. S. (1996). Physical and physiological factors associated with success in the triathlon. Sports Medicine,
22, 8-18. https://doi.org/10.2165/00007256-199622010-00002.

Swann, C., Crust, L., Jackman, P., Vella, S. A., Allen, M. S., & Keegan, R. (2017). Psychological states underlying excellent
performance in sport: Toward an integrated model of flow and clutch states. Journal of Applied Sport Psychology, 29(4), 375-
401. https://doi.org/10.1080/10413200.2016.1272650.

Terry, P. C. (1995). The efficacy of mood state profiling among elite performers: A review and synthesis. The Sport Psychologist, 9,
309-324. https://doi.org/10.1123/tsp.9.3.309.

Terry, P. C., & Slade, A. (1995). Discriminant effectiveness of psychological state measures in predicting performance outcome in
karate competition. Perceptual and Motor Skills, 81(1), 275-286.

Tirmzai, Z., Ahmad, J., Mughal, H., & Sattar, S. (2019). Relationship between pre-competition anxiety and self-efficacy among female
athletes of LCWU. http://dx.doi.org/10.2139/ssrn.3368280.

Vallerand, R. J., Blanchard, C., Mageau, G. A., Koestner, R., Ratelle, C., Leonard, M., Gagne, M., & Marsolais, J. (2003). Les passions
de I’ame: On obsessive and harmonious passion. Journal of Personality and Social Psychology, 85(4), 756-767.

Vlahoyiannis, A., Aphamis, G., Bogdanis, G. C., Sakkas, G. K., Andreou, E., & Giannaki, C. D. (2021). Deconstructing athletes’
sleep: A systematic review of the influence of age, sex, athletic expertise, sport type, and season on sleep characteristics. Journal
of Sport and Health Science. https://doi.org/10.1016/j.jshs.2020.03.006.

Vleck, V., Millet, G. P., & Alves, F. B. (2014). The impact of triathlon training and racing on athletes’ general health. Sports Medicine,
44, 1659-1692. https://doi.org/10.1007/s40279-014-0244-0.

Weiner, B. (1986). An attributional theory of motivation and emotion. Springer.

DOI: http://dx.doi.org/10.24018/ejsport.2023.2.3.83 Vol 2 | Issue 3 | May 2023



