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Background: Triathlon is a highly demanding and continuously growing sport in 
continuous growth. Due to its complexity, it often exposes the triathlete to a mental 
and physical load that is difficult to manage and exposes the athlete to sporting 
injury. Many triathletes are increasingly developing problems related to mental 
health and because of this, a greater vulnerability to suffer a sports injury is being 
observed.

Methods: The study sample included 172 triathletes (66.27% men, 33.72% 
women) categorized as Amateur, Youth, or Elite. Mean age: Amateur 40.19 ± 8.35, 
Youth 19.50 ± 2.63, Elite 30.38 ± 8.77. Weekly training: Amateur 5.63 ± 1.07 h, 
Youth 5.52 ± 1.28 h, Elite 6.58 ± 0.67 h. Daily training: Amateur 2.16 ± 1.66 h, 
Youth 2.38 ± 2.12 h, Elite 3.02 ± 2.00 h. Data collection involved administering 
a questionnaire assessing personal and sports-related variables, injury history, 
and mental health indicators. The psychological assessment included the 
Multidimensional Perfectionism Scale (MPS), the Depression, Anxiety, and Stress 
Scales (DASS-21), and the Profile of Mood States (POMS). The study design is 
descriptive-cross-sectional and has a retrospective character.

Results: Significant positive correlations were found between TNL and TGSP 
across participants level, with the strongest correlation observed among youth 
athletes. Maladaptive perfectionism exhibited a weak negative correlation with 
TGSP in amateur athletes. Additionally, depression and stress were positively 
associated with TNL and TGSP, particularly in elite and youth athletes. Emotional 
state analysis showed that tension and depression were positively correlated 
with TNL and TGSP, whereas vigor was negatively correlated in elite athletes.

Conclusion: These findings suggest a significant relationship between mental 
health and sports injuries, indicating that psychological distress not only 
contributes to injury risk but may also prolong recovery time in triathletes.
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Introduction

One of the sports that has seen the greatest growth in recent years is triathlon (Arenillas 
and Ruiz-Barquín, 2023; Hernández et al., 2014; Walker et al., 2014), made up of different 
disciplines: swimming, cycling and running (Cejuela et al., 2007; Li et al., 2025; Zhao et al., 
2024). Currently, this sport is attracting a large number of practitioners, and although it had 
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not attracted much attention from researchers, it is now on the rise 
(López-Cazorla et al., 2015; Weir et al., 2025; Zapata et al., 2023).

Triathlon is a multisport (Guevara et al., 2024; Puccinelli et al., 
2024; Rimmer and Coniglione, 2012) individual and mainly aerobic 
endurance sport that involves a physical activity that involves different 
muscle groups of the human body, in addition this particularity makes 
it a very complete sport, since triathlon is a very demanding test that 
often exposes the athlete to a wide range of injuries (Bales and Bales, 
2012a; Gil-Caselles et al., 2023; Laird and Johnson, 2012; Vleck and 
Garbutt, 1998) that can affect them during the practice of its three 
disciplines: swimming (Bales and Bales, 2012b), cycling (Deakon, 
2012), and running (Spiker et al., 2012).

On the other hand, the high training volumes in endurance sports 
and, in the case of triathlon, the simultaneous training of three 
different sports disciplines must be controlled, as they require careful 
planning due to the large number of training sessions each week 
(Millet et al., 2011; Mujika, 2014; Tønnessen et al., 2024). Nowadays, 
it is well known that psychological variables are significant aspects in 
sports performance, both in elite and amateur athletes (Abdullah 
et  al., 2016; Castilla and Ramos, 2012; Raimundi et  al., 2022; 
Macnamara et al., 2010; Swann et al., 2017), therefore, it is not only 
necessary to take into account the physical load during training and 
competition, but it is also vital to know how to manage the mental 
load in a sport as complete and complex as triathlon.

One of the problems faced by the triathlete is sports injuries. The 
incidence of injuries varies according to age, sex, duration, and type 
of training. The level of practice also influences the risk of injury, being 
higher in elite triathletes. This sport is currently classified as one of the 
most demanding multidisciplinary sports (Etxebarria et  al., 2019; 
Zhao et al., 2024) and its practice has been observed to generate great 
stress, since, on the same day and during the same competition, three 
consecutive activities must be  performed, which increases its 
complexity and consequently can increase the incidence of diseases 
and injuries if they do not work properly, however, recent advances in 
knowledge in this area can minimize this risk and maximize 
performance. Some authors have defined triathlon-induced injury as: 
any bodily harm, in this case caused by triathlon training or 
competition, due to which, for at least 1 day, training has been 
stopped, training intensity/load has been lowered, medication has 
been taken or medical help has been sought (Burns et al., 2003; Collins 
et  al., 1989; Mawlichanów et al., 2024; Qu et al., 2025; Vleck and 
Garbutt, 1998).

Several studies (Burns et al., 2003; Collins et al., 1989; Garós et al., 
2024; Migliorini, 2011; Moley et al., 2024; Rhind et al., 2022) show that 
most triathlon injuries occur in running, followed by cycling and 
swimming, respectively. Bertola et  al. (2014), showed in a study 
conducted in Brazil, that during training and competition 79% of 
triathletes were injured during running, 16% during cycling and 5% 
during swimming. Other studies have shown that there is a higher 
incidence of injury during training than during competition 
(Egermann et al., 2003; Garós et al., 2024; Hardy et al., 2006). In turn, 
other studies have found that the more elite the triathlete, the more 
likely they are to be injured (Burns et al., 2003; Gil-Caselles and Zafra, 
2024; Gil-Caselles et al., 2025; Migliorini, 2011; Rogers et al., 2024; 
Vleck and Garbutt, 1998), so it is very important to control and know 
the triathlete’s exposure to injury (Gil-Caselles et  al., 2023). As a 
general rule, physical injuries are always associated with a mental 
health disorder that may influence the emotional and social aspects of 

the athlete. It would also be essential to approach injury prevention 
and recovery from a biopsychosocial perspective which considers 
both the physical and mental aspects of the athlete (Gómez-
Correa, 2016).

In the review conducted by Gil-Caselles et  al. (2024), a 
bidirectional relationship between mental health and sports injuries 
is identified. Furthermore, it has been identified how mental health 
symptoms and disorders such as anxiety, depression and stress can 
lead to increased vulnerability to injury in athletes (Rogers et  al., 
2024), as it is evident that symptoms associated with mental health 
indicators in athletes influence or precede injury, which negatively 
affects and prolongs the recovery process (Foo et al., 2023; Schinke 
et  al., 2018). Another important fact to take into account is that 
women have significantly higher depressive symptomatology than 
men (Junge and Feddermann-Demont, 2016; Schaal et  al., 2011), 
which can even be twice as high (Reardon et al., 2019). Regarding 
anxiety and stress levels, scientific evidence shows similar data to the 
above, confirming a higher prevalence of symptoms in women 
(Foskett and Longstaff, 2018).

Perfectionism is a multifaceted personality trait, which involves 
the tendency to set high standards of performance and achievement, 
both for oneself and others (Hosseini et al., 2023; Stoeber et al., 2017). 
The multidimensional classification of perfectionism, proposed by 
Stoeber (2018), distinguishes between perfectionistic concerns and 
perfectionistic strivings, which allows for a better understanding of 
how these traits affect sport performance (Gotwals et al., 2012; Stoeber 
et al., 2017). Furthermore, personal perfectionism, with its external 
pressures, often shows a negative correlation with psychological 
wellbeing, contributing to increased stress and anxiety (Damián 
Núñez et al., 2024).

In the last 10 years, there has been an increase in studies on the 
psychological factors associated with triathlon at a competitive level. 
From the sports field, several studies have been carried out that 
analyse the levels of perfectionism in sports samples (Arenillas and 
Ruiz-Barquín, 2023; Gil-Caselles et al., 2025; Hernández and Reyes, 
2017; Marquiegui and Ruiz-Barquín, 2023), identifying that athletes 
with a high tendency toward perfectionism have a higher risk of 
suffering traumatic injuries (De Maria et  al., 2024), poorer 
performance (Nordin-Bates et  al., 2024), and negative moods 
following competitions due to perceived underachievement of goals 
(Waleriańczyk et al., 2023). In the sport of Triathlon, studies have been 
carried out (Gil-Caselles et al., 2025; Marquiegui and Ruiz-Barquín, 
2023), highlighting the importance of this variable, given its strong 
relationship with injuries and with the symptomatology of mental 
health disorders. Triathlons have experienced a notable increase in the 
number of participants in recent years, a notable example is the 2024 
Torremolinos-Andalusia Triathlon World Championship Final in 
Spain, which registered more than 5,500 athletes from 140 countries, 
increasing participation by almost 50% compared to the previous 
edition in Pontevedra. Due to the growth in participation in this sport, 
the need to understand different aspects has increased, both to 
improve training processes and participant responses in competition 
(Landers et al., 2013; Lepers et al., 2013; Schellenberg et al., 2025), 
which is generating the emergence of new research that has attempted 
to answer these questions (Gil-Caselles et al., 2023; Ríos-Garit and 
Pérez-Surita, 2020).

The aim of this study was to examine the relationship between 
mental health indicators and injury vulnerability in triathletes 
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depending on their level (Youth, Elite and Amateur). Specifically, the 
objectives were: (i) to know the levels of perfectionism, depression, 
anxiety and stress, and the mood in triathletes; (ii) To explore the 
relationship between psychological factors of mental health 
(perfectionism, depression, anxiety, stress and mood) and 
injury vulnerability.

Methods

Design

This study follows a descriptive-cross-sectional and retrospective 
design as indicated by Ato et al. (2013). Additionally, it is constituted 
as a descriptive and correlational study, constituting itself as an 
empirical study based on the description of probabilistic surveys (in 
this case, psychological tests; León and Montero, 2015; Montero and 
León, 2007).

Participants

The study sample consisted of 172 triathletes, with the majority 
being men (n = 114; 66.27%), with women accounting for 33.72% 
(n = 58). Since no differences were found in the scores by gender, the 
sample was divided into three categories for the following reasons: (i) 
Youth: this group includes under-23 athletes who have not yet 
competed in elite level and are still in phase of physical development 
and muscle maturation. Research on athletic development, aerobic 
capacity and strength continue to improve until the mid-20s, justifying 
their classification as young athletes (Bar-Or and Rowland, 2004); (ii) 
Elite: this category includes athletes competing in national and 
international events, regardless of being under 23 years old. They 
undergo selection processes and high-performance training programs, 
setting them apart from amateur and developmental athletes (Vaeyens 
et al., 2009); and (iii) Amateur: these athletes primarily engage in 
triathlon for intrinsic motivation, personal challenges, and overall 
physical wellbeing.

The participant’s characteristics by group were: (i) Mean age 
(Amateur, 40.19 ± 8.35; Youth, 19.50 ± 2.63; and Elite, 30.38 ± 8.77); 
(ii) Mean week training time (Amateur, 5.63 ± 1.07; Youth, 5.52 ± 1.28; 
and Elite, 6.58 ± 0.67); and (iii) Mean time spent training daily 
(Amateur, 2.16 ± 1.66; Youth, 2.38 ± 2.12; and Elite, 3.02 ± 2.00).

A purposive non-probabilistic sampling was carried out, where 
participants were deliberately selected based on specific relevant 
characteristics for the study (Reales Chacón et al., 2022).

Instruments

The assessment instruments used for the study were: 113.

 - Questionnaire of personal and sport variables. Ad hoc 
questionnaire to collect sociodemographic data of the athlete.

 - History of sports injuries. Questionnaire created ad hoc, based on 
an injury protocol (Olmedilla et al., 2017). It collects the number 
of sports injuries suffered in the last two seasons and 117 specific 
data on them.

 - The Multidimensional Perfectionism Scale (MPS) by Carrasco 
et  al. (2010) adapted from the original Multidimensional 
Perfectionism Scale by Frost et al. (1990). It consists of 35 items 
with statements to which subjects must respond according to 
their level of agreement/disagreement on a Likert-type response 
scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). 
The questionnaire is composed of 6 subscales corresponding to 
dimensions of perfectionism, four of them of first order (Fear of 
errors ME, Parental influences IP, Expectations of achievement 
EL and Organization O) and other two of second order (Adaptive 
or functional perfectionism and maladaptive or dysfunctional 
perfectionism). The levels of reliability obtained are Cronbach’s α 
for the total scale is α = 0.93, and for the four subscales α = 0.88 in 
ME, α = 0.90 in PI, α = 0.87 in EL and α = 127 0.89 in O.

 - The Depression, Anxiety and Stress Scale-21 items (DASS-21, 
Lovibond and Lovibond, 1995) in its version adapted and 
validated in Spanish (Fonseca-Pedrero et al., 2010). It has been 
used to measure general symptoms of depression, anxiety and 
stress. This scale has three subscales: 131 depression, anxiety and 
stress, each composed of 7 items, for a total of 21 items. In the 
present study, 132 the reliability levels obtained for the total scale 
and for the sub-factors are a Cronbach’s α of 0.81. In 133 the 
present study, the pro-rated depression, anxiety and stress 
variables correspond to the total score divided by 7 (the number 
of items), and the pro-rated and non-pro-rated data can also 
be presented.

 - Profile of Mood States (POMS, McNair et al., 1971). In its Spanish 
version adapted and validated by Fuentes et al. (1995). It is a self-
report questionnaire to measure mood. The short version was 
used, with 29 items answered on a Likert-type scale with 5 
response options. It includes five dimensions: Tension (α = 0.83); 
Depression (α = 0.78); Anger (α = 0.85); Vigor (α = 0.83); Fatigue 
(α = 0.82). The variable Depression EA refers to mood states, the 
nomenclature is given to differentiate it from other instruments 
that analyses the same variable.

Procedure

In order to carry out this study, the triathletes were contacted (by 
telephone) and the purpose of the study was explained to them, the 
objective of the study, as well as the confidentiality of their data, both 
their answers and the data previously collected (Rosero-Duque and 
Navas-Martínez, 2024). In addition, they were given instructions on 
how to complete the questionnaires and were sent the link to the 
questionnaire via WhatsApp so that they could fill it in online.

The tests were carried out on a voluntary basis, without the use of 
any type of financial incentive. The study complies with ethical and 
deontological requirements in accordance with the Declaration of 
Helsinki (World Medical Association (WMA), 2000; Bošnjak, 2001; 
Tyebkhan, 2003). All participants signed informed consent and 
voluntarily participated in the study. Furthermore, the study complies 
with the Standards of Ethics in Sport and Exercise Science Research 
(Harriss et al., 2019) and, in turn, all aspects of the Code of Good 
Research Practice of the universities to which the various co-authors 
belong have been considered.

In the medical-health field there are many indicators of injury 
severity (Jiménez, 2020), but in the bibliometric review reviewed there 
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is no indication of a weighted injury severity index such as the TGSP 
(global time margin in which the athlete is out of training or 
competitions due to injury in the entire evaluation period carried out).

In this study, the weighted injury severity index variable is 
transformed as the TGSP (global time margin in which the athlete is 
out of training or competitions due to injury in the whole evaluation 
period) and the days in which the athlete is injured are added up 
according to their severity:

 1. Mild. When treatment is required and at least 1 day without 
training. Value 2.5 average days off work.

 2. Moderate. When it requires treatment 6 days or more without 
training and loss of some competition. Value of 18 days average 
sick leave.

 3. Severe. When it requires 1–3 months of sick leave; sometimes 
hospitalization and even surgery. Value of 60 days average 
sick leave.

 4. Very serious. When it requires more than 4 months of sick 
leave; sometimes, it produces a permanent decrease in sporting 
performance; constant rehabilitation. Value of 135 average days 
of sick leave. Example: An athlete who has had two moderate 
injuries in February: 18–18 = 36 days off; an athlete who has 
had five minor injuries in the 6 months: 
2.5 + 2.5 + 2.5 + 2.5 + 2.5 = 12.5 days off.

Data analysis

The data analysis is presented in tables, combining both 
descriptive and inferential analysis. Conducted using the statistical 
technique of bivariate correlations to enhance the understanding of 
the employed analysis. To assess normality assumptions, the 
Kolmogorov–Smirnov test was conducted (significance level p < 0.05). 
However, not all variables met the normality criteria. Consequently, a 
z-score transformation was applied to approximate normality. Despite 
this adjustment, normality assumptions were still not satisfied, 
necessitating the use of non-parametric tests. To determine the degree 
of association between two variables, the Spearman correlation 
coefficient was used. The significance threshold was set at p < 0.05, 
meaning that correlations with p-values below this threshold led to the 
rejection of the null hypothesis. The strength of correlations was 
classified according to Schober et  al. (2018) as follows: (i) no 
correlation from 0.00 to 0.01; (ii) very weak correlation from 0.10 to 
0.19; (iii) weak correlation from 0.20 to 39; moderate correlation from 
0.40 to 0.59; strong correlation from 0.60 to 0.79; and very strong 

correlation from 0.80 to 1.00. All statistical analyses were conducted 
using Jamovi statistical software (version 2.4.14 for Windows).

Results

Regarding the study objective of analyzing the correlation between 
perfectionism, depression, anxiety, stress, and mood in triathletes with 
TNL and TGSP, the following statistical analyses were performed.

Table 1 presents the descriptive statistics and bivariate correlations 
between TNL-z and TGSP-z across three competitive levels (Amateur, 
Youth, and Elite). It includes mean, median, standard deviation, and 
interquartile range for each variable, along with the corresponding 
Spearman’s rho correlation coefficients.

A significant positive correlation was observed between TNL and 
TGSP across all levels: (i) Amateur group, “strong correlation” 2; (ii) 
Youth group: “strong correlation”; and (iii) Elite group, “moderate 
correlation”: These findings indicate higher TNL scores were 
consistently associated with higher TGSP scores, with the strongest 
correlation observed in the Youth group.

Table  2 explores the relationships between TNL and four 
psychological factors: achievement expectations, paternal influence, 
error aversion, and organization across the amateur, youth, and 
elite athletes.

The findings in Table 2 showed: (i) Paternal Influence (Amateur): 
a statistically significant negative correlation was found between TGSP 
and Paternal Influence (very weak correlation); and (ii) Organization 
(Amateur): a significant negative correlation was observed between 
TGSP and Organization (weak correlation), suggesting that athletes 
with lower organizational tendencies had higher TGSP scores.

The associations between TNL and TGSP with four perfectionism 
dimensions: adaptive perfectionism, maladaptive perfectionism, 
adaptive and maladaptive differential perfectionism, and total 
perfectionism are reported in Table 3.

The association performed in Table 3 displayed: (i) Maladaptive 
Perfectionism (Amateur): a statistically significant negative correlation 
with TGSP (very weak) suggests that higher levels of maladaptive 
perfectionism are associated with lower TGSP scores; (ii) Total 
Perfectionism (Amateur): a weak negative correlation was found 
between TGSP and Total Perfectionism; (iii) No significant 
correlations were found for TNL.

Table 4 presents the relationships between TNL and TGSP with 
three psychological variables: Depression, Anxiety, and Stress.

A statistically significant positive correlation was observed in 
Table 4: (i) Elite athletes: a statistically significant positive correlation 

TABLE 1 Descriptive statistics and correlations for study TNL and TGSP.

Variable Level N Mean Median SD IQR Spearman’s rho 
(TNL–z)

Spearman’s rho 
(TGSP–z)

TNL–z
Amateur

122 1.65 1.50 1.13 1.00 1.00 0.61***

TGSP–z 122 29.51 18.00 45.06 33.50 0.61*** 1.00

TNL–z
Youth

26 2.00 2.00 1.47 2.00 1.00 0.73***

TGSP–z 26 41.60 23.00 41.46 70.38 0.73*** 1.00

TNL–z
Elite

25 2.36 2.00 1.11 1.00 1.00 0.41*

TGSP–z 25 87.98 56.50 133.14 115.00 0.41* 1.00

*p < 0.05, **p < 0.01, ***p < 0.001. –z = correlation performed with a z score transformation.
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was found between TNL and Depression (moderate effect); (ii) 
Amateur athletes: TGSP and depression showed a significant positive 
correlation (strong effect); (iii) Youth athletes: stress was moderately 
correlated with TNL, and a statistically significant moderate 
correlation was observed between TGSP and Stress. These results 
suggest that higher levels of depression and stress are positively 
associated with both TNL and TGSP, particularly among Elite and 
Youth athletes.

Table 5 examines the relationships between TNL, TGSP and five 
emotional states: Tension, Anger, Depression, Vigor, and Fatigue.

Table 5 indicated: (i) Amateur athletes: TGSP and Tension 
showed a negative correlation (weak effect); (ii) Youth athletes: 
TNL and Tension (moderate effect) and TGSP and Tension 
(strong effect) showed significant positive correlations. TNL and 
Depression (moderate effect) and TGSP and Depression (strong 
effect) also exhibited positive correlations; and (iii) Elite athletes: 

A negative correlation was found between TNL and Vigor 
(moderate effect). TGSP and Vigor also had a moderate negative 
correlation. These finding indicate that higher levels of tension 
and depression are linked to greater TNL and TGSP scores, while 
higher vigor is associated with lower TNL and TGSP scores in 
Elite athletes.

Discussion

The aim of this study was to examine the relationship between 
mental health indicators and injury vulnerability in triathletes 
depending on their level (youth, elite and amateur). Specifically, the 
objectives were: (i) To know the levels of perfectionism, depression, 
anxiety and stress, and the mood in triathletes; (ii) To explore the 
relationship between psychological factors of mental health 

TABLE 2 Descriptive statistics and correlations for TNL and TGSP with vulnerability variables.

Perfectionism Level N Mean Median SD IQR (TNL–z) (TGSP–z)

rp p rp P

Achievement 

expectations

Amateur 121 23.88 23.00 7.14 10.00 0.01 0.903 0.071 0.071

Youth 25 26.52 26.00 7.87 8.00 −0.16 0.443 0.924 0.924

Elite 25 25.60 25.00 4.50 6.00 −0.30 0.151 0.854 0.854

Paternal influence

Amateur 121 15.36 14.00 6.51 6.00 −0.08 0.390 −0.19 0.043

Youth 25 18.84 16.00 8.38 14.00 0.04 0.883 0.14 0.492

Elite 25 16.92 17.00 6.04 4.00 0.14 0.500 −0.16 0.452

Error aversion

Amateur 121 23.08 21.00 8.74 11.00 0.00 0.965 −0.13 0.159

Youth 25 25.60 24.00 8.15 9.00 0.07 0.736 0.23 0.278

Elite 25 25.48 26.00 6.93 9.00 0.10 0.638 −0.01 0.979

Organization

Amateur 121 24.02 24.00 4.50 7.00 −0.09 0.343 −0.24 0.007

Youth 25 23.60 23.00 6.18 10.00 −0.06 0.760 0.01 0.974

Elite 25 24.36 26.00 5.44 9.00 −0.35 0.085 −0.24 0.247

–z = correlation performed with a z score transformation.

TABLE 3 Descriptive statistics and correlations for TNL and TGSP with perfectionism variables.

Perfectionism 
4 factor

Level N Mean Median SD IQR (TN–z) (TGSP–z)

rp p rp p

4-factor adaptive 

perfectionism -

Amateur 121 47.91 48.00 9.61 12.00 −0.01 0.874 −0.13 0.159

Youth 25 50.12 48.00 10.39 12.00 −0.05 0.810 0.23 0.278

Elite 25 49.96 51.00 8.32 12.00 −0.39 0.052 −0.01 0.979

4-factor maladaptive 

perfectionism

Amateur 121 38.44 35.00 13.77 16.00 −0.03 0.783 −0.19 0.043

Youth 25 44.44 43.00 13.74 22.00 0.02 0.912 0.14 0.492

Elite 25 42.40 39.00 11.19 17.00 0.07 0.726 −0.16 0.452

4-factor adaptive and 

maladaptive 

differential 

perfectionism

Amateur 121 9.48 11.00 11.25 10.00 −0.02 0.805 −0.17 0.071

Youth 25 5.68 6.00 12.58 14.00 −0.19 0.375 0.02 0.924

Elite 25 7.56 12.00 12.75 19.00 −0.35 0.085 0.04 0.854

Total perfectionism

Amateur 121 86.35 83.00 20.94 27.00 −0.04 0.665 −0.24 0.007

Youth 25 94.56 96.00 20.87 33.00 −0.04 0.862 0.01 0.974

Elite 25 92.36 91.00 15.05 19.00 −0.17 0.420 −0.24 0.247

–z = correlation performed with a z score transformation.

https://doi.org/10.3389/fpsyg.2025.1561432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Gil-Caselles et al. 10.3389/fpsyg.2025.1561432

Frontiers in Psychology 06 frontiersin.org

(perfectionism, depression, anxiety, stress and mood) and 
injury vulnerability.

Regarding the first objective, to determine the levels of 
perfectionism, depression, anxiety, and stress, and the mood of 
triathletes, the results show that the Organization factor of the 
Perfectionism Scale of the MPS questionnaire, the three factors of 
the DASS-21 questionnaire (stress, anxiety, and depression), and 
the Tension and Anger mood states of the POMS questionnaire 
present significant relationships, both positive and negative, with 
NLT and TGLSP. These relationships, although low in magnitude, 
indicate that they describe temporary or long-term alterations in 
mental health. Negative or inverse relationships were found 
between NLT and/or TGLSP and the Organization and Vigor 
factors, and positive relationships with Stress, Anxiety, Depression, 
and Anger.

Regarding the second objective, to determine the relationship 
between the psychological aspects of mental health and vulnerability 
to injury (Gil-Caselles et  al., 2024), the relationship between 
perfectionism and vulnerability to injury has been studied (De Maria 
et  al., 2024). The results show that athletes with a higher level of 
maladaptive perfectionism tend to experience higher levels of physical 
anxiety, characterized by physical or physiological tension, and social 
anxiety, which manifests as discomfort, avoidance, and discomfort 
toward other people or places (Taylor et al., 2007). This anxiety, in 
turn, can increase vulnerability to injury, as it interferes with 
concentration, technique, and emotional control, key factors in 
avoiding accidents during sports practice (Fisher, 2024). Similarly, 
recent studies have shown that perfectionism may also be linked to a 
higher risk of injury in sports such as American football, track and 
field, and basketball (Gil-Caselles et al., 2025; Meng et al., 2024; Mesa 

TABLE 4 Descriptive statistics and correlations for TNL and TGSP with depression, anxiety and stress.

Dass-21 Level N Mean Median SD IQR (TNL–z) (TGSP–z)

rp p rp p

Depression

Amateur 121 3.65 2.00 4.11 5.00 0.06 0.545 −0.06 0.497

Youth 25 5.31 4.50 4.99 6.00 0.39 0.051 0.55 0.004

Elite 25 3.96 3.00 3.70 6.00 0.48 0.014 0.33 0.102

Anxiety

Amateur 121 2.83 1.00 4.03 3.00 0.14 0.123 0.02 0.849

Youth 25 5.42 4.00 5.49 6.75 0.06 0.753 0.32 0.110

Elite 25 2.88 1.50 3.18 3.50 0.09 0.692 −0.08 0.726

Stress

Amateur 121 4.99 3.00 5.42 7.00 0.12 0.206 −0.08 0.373

Youth 25 6.56 6.00 4.54 7.00 0.41 0.039 0.49 0.012

Elite 25 6.96 6.00 4.28 6.50 0.08 0.714 0.12 0.589

– z = correlation performed with a z score transformation.

TABLE 5 Descriptive statistics and correlations for TNL and TGSP and five emotional states.

Poms Level N Mean Median SD IQR (TNL–z) (TGSP–z)

rp p rp p

Tension

Amateur 121 8.45 7.00 5.69 9.00 0.03 0.725 −0.18 0.045

Youth 25 11.60 12.00 5.30 7.00 0.46 0.020 0.61 0.001

Elite 25 9.63 1.00 5.09 7.50 −0.07 0.734 0.00 0.987

Anger

Amateur 121 8.19 5.00 6.66 7.00 0.08 0.390 −0.01 0.901

Youth 25 1.04 9.00 6.56 1.00 0.36 0.074 0.58 0.003

Elite 25 9.75 1.00 5.90 8.50 0.07 0.729 0.15 0.479

Depression

Amateur 121 2.78 1.00 4.44 3.00 −0.03 0.755 −0.13 0.153

Youth 25 4.20 3.00 4.05 6.00 0.40 0.048 0.65 <0.001

Elite 25 4.17 3.50 3.95 6.50 0.30 0.156 0.22 0.304

Vigor

Amateur 121 13.86 15.00 3.57 4.00 −0.14 0.123 −0.14 0.126

Youth 25 13.40 12.00 3.03 4.00 0.26 0.206 −0.08 0.707

Elite 25 12.92 14.00 4.03 5.25 −0.56 0.004 −0.51 0.010

Fatigue

Amateur 121 6.10 5.00 4.80 6.00 0.06 0.534 −0.03 0.748

Youth 25 8.12 8.00 4.92 7.00 0.22 0.281 0.38 0.063

Elite 25 5.92 5.00 4.53 6.50 0.02 0.936 0.19 0.385

– z = correlation performed with a z score transformation.
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et al., 2023; Olmedilla et al., 2022a, 2022b), and some of the published 
studies on perfectionism also state that the higher the level of adaptive 
perfectionism, the lower the symptoms of anxiety, depression, and 
stress, and conversely, the higher the levels of maladaptive 
perfectionism, the higher the levels of these symptoms (Olmedilla 
et al., 2022a, 2022b). In conclusion, a statistically positive relationship 
was observed between maladaptive perfectionism and injury 
likelihood, and an inverse, negative relationship between maladaptive 
perfectionism and adaptive perfectionism (Gil-Caselles et al., 2023).

Our results are partially consistent with the findings of De Maria 
et al. (2024), as we found that triathletes with high levels of maladaptive 
perfectionism reported greater vulnerability to injury, particularly in 
relation to physical exertion and social anxiety. However, unlike their 
study, which focused on a general population of athletes, ours focused 
specifically on triathletes. Stoeber et al. (2017) study with triathletes 
highlights how psychological factors interact with each other and how 
perfectionism can have both positive and negative effects, depending 
on its nature (adaptive or maladaptive) and how athletes manage their 
expectations and goals. Due to the unique combination of disciplines 
in triathlons, triathletes face diverse physical and psychological stresses 
that may differentially influence the relationship between perfectionism 
and injury (Parsons-Smith et al., 2022; Schellenberg et al., 2025). These 
differences in the study population may explain some of the 
discrepancies observed in our results.

All these results are not confirmed in the present study carried out 
in a cross-sectional manner, given that there are no correlations 
between the injury indices used (TLN and/or TGLSP) and the scores 
for adaptive, maladaptive or total perfectionism. However, inverse 
correlations of low magnitude, but significant, have been found 
between TGLSP and the Organization factor. That is, no correlations 
are shown with global scores, but there does seem to be  a slight 
tendency for athletes with lower organization scores to show a slight 
tendency toward the weighted injury severity index (TGLSP). These 
correlations can be increased with the control of variables and sample 
segmentation, such as the analyses.

Regarding the relationship between depression, anxiety and stress, 
and vulnerability to injury, the results show that the highest scores are 
obtained in the stress factor, followed by Depression and the lowest in 
Anxiety. Thanks to the Andersen and Williams model (1988), it is 
possible to understand how the athlete’s stress response implies an 
increase in their vulnerability to injury. Since the appearance of these 
models until today, the scientific literature has provided empirical 
evidence showing that the athlete’s stress responses and history of 
stressors have the strongest associations with injury rates (Catalá and 
Peñacoba, 2020; Ivarsson et al., 2017). In addition, the relevant role of 
stress has been added to other factors such as anxiety and depression, 
allowing us to speak of a negative triad of vulnerability to sports injury 
(Olmedilla et al., 2022a, 2022b). In our study, considering the average 
scores of the DASS-21 questionnaire, low scores are obtained (below 
1 point on a scale of 0 to 3). Authors such as Weinberg and Gould 
(2010) highlight the psychological benefits of practicing aerobic 
activities for the prevention of anxiety and depressive states, although 
this is limited to a sport and health perspective and not a sports 
performance perspective. From this perspective, and in order to 
establish an adequate interpretation of the results, it is important to 
generate specific scales with the sample of triathletes, given that, either 
due to the previous psychological conditions of the athletes, or due to 
the psychophysiological adaptations resulting from the training and 

competition loads in the sport of triathlon, the levels of stress, anxiety 
and depression are significantly lower than those of the general 
population. It is therefore confirmed that anxiety and stress emerge as 
predictive factors of injuries, and if any of these psychological factors 
are present, they can trigger or exacerbate the others, further 
increasing the risk of injuries. For example, if an athlete experiences 
anxiety and does not receive treatment, they could develop symptoms 
of depression, and in turn, they could increase their risk of injury 
(Gil-Caselles and Zafra, 2024). Another relevant aspect is that 
statistically significant weak positive correlations have been obtained 
between the total number of injuries with the three factors that make 
up the DASS-21, coinciding with the study by Olmedilla et al. (2009) 
and Olmedilla et al. (2014) where it was shown that higher levels of 
anxiety are associated with a greater number of injuries.

On the other hand, no statistically significant correlations are 
shown between the variable TGSP and the three factors that make up 
the DASS-21 questionnaire, although in other studies such as Castro 
Sánchez et al. (2016) on profiles of vulnerability to sports injury, they 
suggest that the severity of the injury may be key to determining a low 
or high risk of suffering some type of sports injury. In turn, in the 
longitudinal study by Kiliç et al. (2018) results were obtained where 
the most serious injuries have a greater probability of developing 
symptoms of common mental disorders, in addition to increasing 
states of anxiety and stress. Regarding the relationship between mood 
and vulnerability to injury, the results show that the variable anger 
directly, and vigor inversely, seem to play a significant role in the 
relationship between psychological factors and injuries. A possible 
interpretation of the results obtained with the relationship between 
anger and the number of injuries is associated with emotions of anger 
and helplessness in the face of the repetition of an injury of greater or 
lesser severity in a short period of time. Some studies show that 
athletes with high levels of perfectionism tend to experience negative 
emotions, such as anger, especially when they fail to achieve their 
goals or when injuries prevent them from fully participating in their 
sport (Flett and Hewitt, 2002; Stoeber, 2018).

Moreover, in many studies, the role of the mood state anger has 
been associated to a greater extent with its role as an enhancer or 
inhibitor in sports performance (Cox, 2008; Morgan, 1980). According 
to Morgan (1980), according to the Mental Health Model, the 
performance profile is high scores in vigor, and low scores in anger, 
depression, fatigue, confusion and tension. The greater the difference 
between positive and negative scores, the greater the existence of the 
so-called “Iceberg Profile.” Already Cox (2008), in a review of studies, 
indicates how in sports such as karate, the mood state of anger can 
have an adaptive value in combat sports or in those that involve high 
levels of energy or aggressiveness. In the study by Parsons-Smith et al. 
(2022), it was shown that mood states predict sports performance and 
reflect the state of mental health. In addition, some differences in 
mood by gender and age group were evident, with men and older 
triathletes reporting lower tension than women and younger 
triathletes. It should not be forgotten that longer duration sports are 
more susceptible to mood fluctuations during the event compared to 
short duration sports, which reduces the predictive effectiveness of 
pre-event mood on subsequent performance (Parsons-Smith et al., 
2022). In a study with soccer players, athletes who had high scores on 
the rumination, despair, and magnification subscales of the Pain 
Catastrophizing Scale (PCS) scored higher on the factors of tension, 
depression, anger, and fatigue than players with the lowest scores on 
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the same three subscales. Therefore, the appearance of mood states 
that could be higher in injured triathletes could have an adaptive 
function from the perspective of being an activating or mobilizing 
element. However, from the perspective of Clinical and Health 
Psychology, it is known that high levels of anger could have negative 
effects on a person’s mental and physical health (González-García and 
Martinent, 2020; Muñoz-Villena et al., 2020). A key finding based on 
the low prevalence of the most negative mood profiles, compared to 
population norms and other sporting samples, is that triathlon 
participation is associated with a lower risk of mental illness. 
Therefore, this finding is highly encouraging for those participating in 
the sport of triathlon (Mawlichanów et al., 2024) as an athlete’s mental 
illness symptoms become more severe, their performance can 
be negatively affected, leaving them vulnerable and exposed to more 
symptoms of common mental disorders (Souter et al., 2018).

Conclusion

Relationships have been found between total number of injuries 
(TNL) and total injury severity (TGSP) with the variables considered, 
especially scores obtained with stress, anxiety and depression with 
mood states, and negative relationships have been found with the 
organizational factor of the personality trait perfectionism. This study 
reported a positive correlation between the variables total number of 
injuries (TNL) and total injury severity (TGSP). Furthermore, positive 
results were obtained between the number of injuries and the three 
factors (stress, anxiety and depression), with stress being the highest. 
Therefore, although a relationship was observed between mental 
health indicators and sports injuries in triathletes, further research is 
required to establish with certainty whether symptoms of any of these 
indicators directly influence greater vulnerability to injury or 
slower recovery.

Limitations of the study

Despite the efforts to recruit a larger sample, it has not been 
possible, since most triathletes have found it difficult to complete the 
test battery. On the other hand, within the sample a higher number of 
men than women has been obtained, and this data can hinder the 
research since it is important to consider how gender or sports 
category by sex can affect perceptions of mental health and illness.

In addition, some studies suggest that men have more stigmatizing 
attitudes toward those with Depression (Cook and Wang, 2010; Wang 
et al., 2007) and Anxiety (Batterham et al., 2013) compared to women. 
In turn, men are highly competitive, and it is interesting to know their 
physical and mental strength in relation to and/or in comparison 
to women.

Practical applications

The findings of this study provide knowledge about the 
vulnerability of triathletes to injury as a consequence of alterations in 
mental health. It is very important to know which mental health 
indicators affect triathletes and how they do so, especially in the 
incidence of injuries and/or in the recovery from them. The fact that 

a triathlete is more exposed to injury due to the development of one 
or more mental health indicators (anxiety, depression and stress) 
makes it interesting and very important to investigate and know its 
prevalence. All the data obtained should be relevant in the field for 
professionals in Sports Sciences. It is necessary to know the sport that 
is practiced, its physical and mental requirements and how the athlete 
faces its practice and the consequences that may arise from them.

Future lines of research

Education should address the importance of mental health in the 
sports field. Not only educating and training, but also raising awareness 
about the existence of mental health problems and explaining their 
complexity (Foulkes, 2022). Future research should explore the links 
between sports injuries and mental health indicators in terms of which 
are more relevant or which are most developed in triathletes.

Since it is a sport that is constantly growing, it is vital and very 
important to continue along this line of research, and to expand it by 
learning about the differences between genders and between 
competition categories. In addition, future studies should specifically 
analyze the relationship between levels of adaptive and maladaptive 
perfectionism in relation to behaviors directly or indirectly related to 
sports performance, such as, for example, performance limitations 
such as sports injuries. Triathlon is a very complex and demanding 
sport on a physical and mental level, and knowledge must continue to 
be provided so that in the future, thanks to the multidisciplinary work 
of different specialists, triathletes can be mentally and physically strong.

On the other hand, it is important to consider in future studies the 
6-factor model, and not just the 4-factor model, in order to establish 
possible relationships between perfectionism levels and the injury 
indices considered (total number of injuries and weighted injury 
severity index), when evaluating perfectionism using the MPS 
questionnaire. Although the 4-factor model is configured as an 
attempt to reorganize the six primary factors of the perfectionism 
questionnaire, the greater specificity of the 6-factor model could help 
to further specify the relationships with the injury indicators.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human subjects were approved by the 
Research Ethics Committee of the University of Murcia. The studies 
were carried out in accordance with local legislation and institutional 
requirements. Participants gave written informed consent to 
participate in this study.

Author contributions

LG-C: Conceptualization, Formal analysis, Investigation, 
Supervision, Writing – original draft, Writing – review & editing. RB: 

https://doi.org/10.3389/fpsyg.2025.1561432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Gil-Caselles et al. 10.3389/fpsyg.2025.1561432

Frontiers in Psychology 09 frontiersin.org

Formal analysis, Investigation, Methodology, Supervision, Writing – 
original draft, Writing – review & editing. JG-E: Conceptualization, 
Supervision, Visualization, Writing – original draft, Writing – review 
& editing. AG-N: Supervision, Writing – original draft, Writing – 
review & editing. AO: Conceptualization, Investigation, 
Methodology, Supervision, Writing – original draft, Writing – review 
& editing.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

Acknowledgments

FL expresses gratitude to all the athletes that participated in this 
study for contributing with their personal experiences to our field 
of research.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
Abdullah, M. R., Musa, R. M., Maliki, A. B. H. M. B., Kosni, N. A., and Suppiah, P. K. 

(2016). Role of psychological factors on the performance of elite soccer players. J. Phys. 
Educ. Sport 16:170. doi: 10.7752/jpes.2016.01027

Arenillas, E., and Ruiz-Barquín, R. (2023). Perfectionism in competitive athletes. In 
Proceedings of the 12th International Congress of the Spanish Association of Sports 
Sciences.

Ato, M., López-García, J. J., and Benavente, A. (2013). Un sistema de clasificación de los 
diseños de investigación en psicología. Anales Psicol. 29:3. doi: 10.6018/analesps.29.3.178511

Bales, J., and Bales, K. (2012a). Training on a knife’s edge: how to balance triathlon 
training to prevent overuse injuries. Sports Med. Arthros. 20, 214–216. doi: 
10.1097/JSA.0b013e318261ec58

Bales, J., and Bales, K. (2012b). Swimming overuse injuries associated with triathlon 
training. Sports Medicine Arthros. 20, 196–199. doi: 10.1097/JSA.0b013e318261093b

Bar-Or, O., and Rowland, T. W. (2004). Pediatric exercise medicine: From physiologic 
principles to health care application. New York, NY: Human Kinetics.

Batterham, P. J., Griffiths, K. M., Barney, L. J., and Parsons, A. (2013). Predictors of 
generalized anxiety disorder stigma. Psychiatry Res. 206, 282–286. doi: 
10.1016/j.psychres.2012.11.018

Bertola, I. P., Sartori, R. P., Corrêa, D. G., Zotz, T. G. G., and Gomes, A. R. S. (2014). 
Profile of injuries prevalence in athletes involved in the SESC triathlon Caiobá-2011. 
Acta Ortopédica Brasileira 22, 191–196. doi: 10.1590/1413-78522014220400895

Bošnjak, S. (2001). The declaration of Helsinki: the cornerstone of research ethics. 
Arch. Oncol. 9, 179–184.

Burns, J., Keenan, A. M., and Redmond, A. C. (2003). Factors associated with 
triathlon-related overuse injuries. J. Orthop. Sports Phys. Ther. 33, 177–184. doi: 
10.2519/jospt.2003.33.4.177

Carrasco, A., Belloch, A., and Perpiñá, C. (2010). La evaluación del perfeccionismo: 
utilidad de la Escala Multidimensional de Perfeccionismo en población española. 
Análisis y Modificación Conducta 35, 40–65. doi: 10.33776/amc.v35i152.1225

Castilla, J. F., and Ramos, L. C. (2012). Rendimiento deportivo, estilo de liderazgo y 
evitación experiencial en jóvenes futbolistas almerienses. Revista Psicol. Deporte 21, 
137–142.

Castro Sánchez, M., Chacón Cuberos, R., Zurita Ortega, F., and Espejo Garcés, T. 
(2016). Niveles de resiliencia en base a modalidad, nivel y lesiones deportivas. Retos: 
Nuevas Tendencias en Educación Física, Deporte y Recreación, 29, 162–165. doi: 
10.47197/retos.v0i29.41314

Catalá, P., and Peñacoba, C. (2020). Factores psicológicos asociados a la vulnerabilidad 
de lesiones. Estudio de caso en un equipo de fútbol semi-profesional. Revista Psicol. 
Aplicada al Deporte Ejercicio Físico 5:1. doi: 10.5093/rpadef2020a5

Cejuela, D. R., Pérez, D., Villa, D., Cortell, D., and Rodríguez, D. (2007). Análisis de 
los factores de rendimiento en triatlón distancia sprint. J. Hum. Sport Exercise 2, 1–25. 
doi: 10.4100/jhse.2007.22.01

Collins, K., Wagner, M., Peterson, K., and Starey, M. (1989). Overuse injuries in 
triathletes: a study of the 1986 Seafair triathlon. Am. J. Sports Med. 17, 675–680. doi: 
10.1177/036354658901700515

Cook, T. M., and Wang, J. (2010). Descriptive epidemiology of stigma against 
depression in a general population sample in Alberta. BMC Psychiatry 10, 1–11. doi: 
10.1186/1471-244X-10-29

Cox, R. H. (2008). Psicología del deporte: conceptos y sus aplicaciones. Madrid: 
Editorial Médica Panamericana.

Damián Núñez, E. F., Soria Villanueva, L. M., Tejada Mendoza, M. A., Alcoser, S. D. 
I., Garay, J. P. P., and Hernández-Vásquez, R. (2024). Perfectionism as a paradoxical 
factor in sport and exercise performance: an umbrella review. Iran. J. Psychiatry 19, 
247–254. doi: 10.18502/ijps.v19i2.15111

De Maria, A., Galli, F., Zelli, A., and Mallia, L. (2024). A multi-design investigation of 
perfectionism risk profiles for traumatic injury in sport. Psychol. Sport Exerc. 72:102603. 
doi: 10.1016/j.psychsport.2024.102603

Deakon, R. T. (2012). Chronic musculoskeletal conditions associated with the cycling 
segment of the triathlon: prevention and treatment with an emphasis on proper bicycle 
fitting. Sports Med. Arthr. 20, 200–205. doi: 10.1097/JSA.0b013e3182688fa0

Egermann, M., Brocai, D., Lill, C. A., and Schmitt, H. (2003). Analysis of injuries 
in long-distance triathletes. Int. J. Sports Med. 24, 271–276. doi: 
10.1055/s-2003-39498

Etxebarria, N., Mujika, I., and Pyne, D. (2019). Training and competition readiness in 
triathlon. Sports 7:101. doi: 10.3390/sports7050101

Fisher, S. (2024). Gender and racial differences among college athletes in re-injury 
anxiety, coping strategies, and psychological distress due to injury (Doctoral 
dissertation). Tallahassee, FL: The Florida State University.

Flett, G. L., and Hewitt, P. L. (eds.). (2002). Perfectionism and maladjustment: An 
overview of theoretical, definitional, and treatment issues. In Perfectionism: Theory, 
research, and treatment (American Psychological Association), pp. 5–31. doi: 
10.1037/10458-001

Fonseca-Pedrero, E., Paino, M., Lemos-Giráldez, S., and Muñiz, J. (2010). Propiedades 
psicométricas de la Depression Anxiety and Stress Scales-21 (DASS-21), en 
universitarios españoles. Ansiedad y Estrés 16, 215–226.

Foo, K. S., Kueh, Y. C., Leong, K. J., Teoh, J. Y., Mok, H. A., Kim, Y., et al. (2023). Kawa 
model on mental health, sports and physical performance: a mini review. Asian J. Sport 
Exercise Psychol. 3, 171–176. doi: 10.1016/j.ajsep.2023.08.002

Foulkes, L. (2022). What mental illness really is… (and what it isn’t). Random House.

Foskett, R. L., and Longstaff, F. (2018). The mental health of elite athletes in the 
United Kingdom. J. Sci. Med. Sport 21, 765–770. doi: 10.1016/j.jsams.2017.11.016

Frost, R. O., Marten, P., Lahart, C., and Rosenblate, R. (1990). The dimensions of 
perfectionism. Cogn. Ther. Res. 14, 449–468. doi: 10.1007/bf01172967

Fuentes, I., Balaguer, I., Meliá, J. L., and García-Merita, M. L. (1995). Forma abreviada 
del Perfil de los estados de ánimo (POMS). En E. Cantón (Ed.), Actas del V Congreso 
Nacional de Psicología de la Actividad (pp. 29–37). Instituto Andaluz del Deporte, 
Valencia.

Garós, D. D., Aldea, S. S., Fantova, J. D. G., Anton, R. H., Cuartero, A. R., and 
Labuena, R. M. (2024). Protocolo para la prevención de lesiones en el triatlón: artículo 
monográfico. Revista Sanitaria Investigación 5:384.

https://doi.org/10.3389/fpsyg.2025.1561432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.7752/jpes.2016.01027
https://doi.org/10.6018/analesps.29.3.178511
https://doi.org/10.1097/JSA.0b013e318261ec58
https://doi.org/10.1097/JSA.0b013e318261093b
https://doi.org/10.1016/j.psychres.2012.11.018
https://doi.org/10.1590/1413-78522014220400895
https://doi.org/10.2519/jospt.2003.33.4.177
https://doi.org/10.33776/amc.v35i152.1225
https://doi.org/10.47197/retos.v0i29.41314
https://doi.org/10.5093/rpadef2020a5
https://doi.org/10.4100/jhse.2007.22.01
https://doi.org/10.1177/036354658901700515
https://doi.org/10.1186/1471-244X-10-29
https://doi.org/10.18502/ijps.v19i2.15111
https://doi.org/10.1016/j.psychsport.2024.102603
https://doi.org/10.1097/JSA.0b013e3182688fa0
https://doi.org/10.1055/s-2003-39498
https://doi.org/10.3390/sports7050101
https://doi.org/10.1037/10458-001
https://doi.org/10.1016/j.ajsep.2023.08.002
https://doi.org/10.1016/j.jsams.2017.11.016
https://doi.org/10.1007/bf01172967


Gil-Caselles et al. 10.3389/fpsyg.2025.1561432

Frontiers in Psychology 10 frontiersin.org

Gil-Caselles, L., Martínez-López, M., González-Hernández, J., and Olmedilla-Zafra, A. 
(2023). Historia de lesiones, perfeccionismo, catastrofismo y vulnerabilidad a la ansiedad 
en triatletas. Cuadernos Psicol. Deporte 23:3. doi: 10.6018/cpd.550281

Gil-Caselles, L., Ruiz-Barquín, R., Giménez, J. M., and Olmedilla-Zafra, A. (2024). 
Bidirectional relationship between mental health and sport injuries: a review of reviews. 
Apunts Sports Med. 59:100452. doi: 10.1016/j.apunsm.2024.100452

Gil-Caselles, L., Ruiz-Barquín, R., Giménez-Egido, J. M., and Olmedilla-Zafra, A. 
(2025). El perfeccionismo en triatletas de competición. Cuadernos Psicol. Deporte 25, 
66–79. doi: 10.6018/cpd.630481

Gil-Caselles, L., and Zafra, A. (2024). Relación entre lesiones deportivas y salud mental 
en deportistas de élite: estado actual de la cuestión. Archivos Med. Deporte Rev. Federación 
Española Med. Deporte Confederación Iberoamericana Medicina Deporte 41, 78–83. doi: 
10.18176/archmeddeporte.00160

Gómez-Correa, L. (2016). El abordaje psicológico en las lesiones deportivas. Revista 
Psicodeportes 24, 22–23.

González-García, H., and Martinent, G. (2020). Perceived anger profiles in table tennis 
players: relationship with burnout and coping. Psychol. Sport Exerc. 50:101743. doi: 
10.1016/j.psychsport.2020.101743

Gotwals, J. K., Stoeber, J., Dunn, J. G., and Stoll, O. (2012). Are perfectionistic strivings 
in sport adaptive? A systematic review of confirmatory, contradictory, and mixed 
evidence. Can. Psychol. 53, 263–279. doi: 10.1037/a0030288

Guevara, S. A., Crunkhorn, M. L., Drew, M., Waddington, G., Périard, J. D., 
Etxebarria, N., et al. (2024). Injury and illness in short-course triathletes: a systematic 
review. J. Sport Health Sci. 13, 172–185. doi: 10.1016/j.jshs.2023.03.002

Hardy, A., Pollard, H., and Fernandez, M. (2006). Triathlon injuries: a review of the 
literature and discussion of potential injury mechanisms. Clin. Chiropr. 9, 129–138. doi: 
10.1016/j.clch.2006.04.001

Harriss, D. J., MacSween, A., and Atkinson, G. (2019). Ethical standards in sport and 
exercise science research: 2020 update. Int. J. Sports Med. 40, 813–817. doi: 
10.1055/a-1015-3123

Hernández, J. G., De Los Fayos, E. J. G., and Toro, E. O. (2014). Avanzando en el 
camino de diferenciación psicológica del deportista: Ejemplos de diferencias en sexo y 
modalidad deportiva. Anuario Psicología 44, 31–44. Recuperado de https://revistes.
ub.edu/index.php/Anuario-psicologia/article/view/947

Hernández, G., and Reyes, J. G. (2017). Perfeccionismo y “alarma adaptativa” a la 
ansiedad en deportes de combate. Revista Psicol. Deporte 26, 15–23. Recuperado de 
https://dialnet.unirioja.es/ejemplar/469755

Hosseini, F. S., Hadizadeh-Talasaz, F., and Bahri, N. (2023). The relationship between 
perfectionism and sexual function: a systematic review. Iran. J. Psychiatry 18, 83–92. doi: 
10.18502/ijps.v18i1.11416

Ivarsson, A., Johnson, U., Andersen, M. B., Tranaeus, U., Stenling, A., and Lindwall, M. 
(2017). Psychosocial factors and sport injuries: meta-analyses for prediction and 
prevention. Sports Med. 47, 353–365. doi: 10.1007/s40279-016-0578-x

Jiménez, M. B. (2020). Evaluación de la variabilidad interobservador de los scores 
endoscópicos que valoran la actividad de la enfermedad en pacientes con colitis ulcerosa 
(Tesis doctoral). Seville: Universidad de Sevilla.

Junge, A., and Feddermann-Demont, N. (2016). Prevalence of depression and anxiety 
in top-level male and female football players. BMJ Open Sport Exercise Med. 2:e000087. 
doi: 10.1136/bmjsem-2015-000087

Kiliç, Ö., Aoki, H., Goedhart, E., Hägglund, M., Kerkhoffs, G. M. M. J., Kuijer, P. P. F. 
M., et al. (2018). Severe musculoskeletal time-loss injuries and symptoms of common 
mental disorders in professional soccer: a longitudinal analysis of 12-month follow-up 
data. Knee Surgery Sports Traumatol. Arthr. Off. J. ESSKA 26, 946–954. doi: 
10.1007/s00167-017-4644-1

Laird, R. H., and Johnson, D. (2012). The medical perspective of the Kona ironman 
triathlon. Sports Med. Arthrosc. Rev. 20:239. doi: 10.1097/JSA.0b013e3182736e8e

Landers, G. J., Ong, K. B., Ackland, T. R., Blanksby, B. A., Main, L. C., and Smith, D. 
(2013). Kinanthropometric differences between 1997 world championship junior elite 
and 2011 national junior elite triathletes. J. Sci. Med. Sport 16, 444–449. doi: 
10.1016/j.jsams.2012.09.006

León, O. G., and Montero, I. (2015). Métodos de investigación en psicología y 
educación. Madrid: McGraw-Hill.

Lepers, R., Knechtle, B., and Stapley, P. J. (2013). Trends in triathlon performance: 
effects of sex and age. Sports Med. 43, 851–863. doi: 10.1007/s40279-013-0067-4

Li, L., Schnell, F., Menard, V., Ding, S., Carré, F., and Lahaye, S. L. D. (2025). The 
prevalence of cardiovascular disease in world-class triathletes: an internet-based 
retrospective study. Sci. Sports 40, 124–132. doi: 10.1016/j.scispo.2024.02.003

López-Cazorla, R., Hernández-Mendo, A., Reigal, R. E., and Morales-Sánchez, V. 
(2015). Relaciones entre el autoconcepto y el perfil psicológico deportivo en triatletas. 
Cuadernos Psicología Deporte 15, 95–102. doi: 10.4321/S1578-84232015000200011

Lovibond, S. H., and Lovibond, P. F. (1995). Manual for the depression anxiety stress 
scales. 2nd Edn. Sydney: Psychology Foundation of Australia.

MacNamara, A., Button, A., and Collins, D. (2010). The role of psychological 
characteristics in facilitating the pathway to elite performance part 1: identifying mental 
skills and behaviors. Sport Psychol. 24, 52–73. doi: 10.1123/tsp.24.1.52

Marquiegui, F., and Ruiz-Barquín, R. (2023). Perfectionism in competitive athletes 
and triathletes. Proceedings of the 12th International Congress of the Spanish 
Association of Sports Sciences.

Mawlichanów, M., Pniak, M., Sieradzka, A., Różycki, A., Miklis, P., Ciesielska, A., et al. 
(2024). Injuries in triathlon: a review of the literature. Quality Sport 36:56869. doi: 
10.12775/QS.2024.36.56869

McNair, D. M., Lorr, M., and Droppleman, L. F. (1971). Manual profile of mood states. 
San Diego, CA: Educational and Industrial Testing Service.

Meng, M., Su, R.-H., Kogiso, K., Zheng, R.-R., Chen, L., Wei, W., et al. (2024). How 
the perfectionistic climate of a sports team predicts the athletic performance of elite 
athletes: a case study of the CUBAL women’s basketball team. Front. Psychol. 15:1415196. 
doi: 10.3389/fpsyg.2024.1415196

Mesa, J. A., Hewitt, P., Flett, G., and Hernández, J. G. (2023). Perfeccionismo, miedo 
a fallar y estilos de entrenamiento. Un estudio en entrenadores de baloncesto. Cuadernos 
Psicol. Dep. 23:8171. doi: 10.6018/cpd.578171

Migliorini, S. (2011). Risk factors and injury mechanism in triathlon. J. Hum. Sport 
Exercise 6, 309–314. doi: 10.4100/jhse.2011.62.11

Millet, G. P., Vleck, V. E., and Bentley, D. J. (2011). Physiological requirements in 
triathlon. J. f Hum. Sport Exercise 6, 184–204. doi: 10.4100/jhse.2011.62.01

Moley, P. J., Gutierrez-Teissonniere, S., and Safran, M. R. (2024). “The endurance 
athlete: runners, cyclists, rowers, and triathletes” in Sports hip injuries. ed. E. M. R. 
Safran (London: CRC Press), 237–254.

Montero, I., and León, O. G. (2007). A guide for naming research studies in 
psychology. Int. J. Clin. Health Psychol. 7, 847–862.

Morgan, W. P. (1980). The trait psychology controversy. Res. Q. Exerc. Sport 51, 50–76. 
doi: 10.1080/02701367.1980.10609275

Mujika, I. (2014). Olympic preparation of a world-class female triathlete. Int. J. Sports 
Physiol. Perform. 9, 727–731. doi: 10.1123/ijspp.2013-0245

Muñoz-Villena, A. J., Gómez-López, M., and González-Hernández, J. (2020). 
Perfectionism profiles and anger responses: the relevant role of self-esteem in athletes 
of professional quarries. Int. J. Environ. Res. Public Health 17:1416. doi: 
10.3390/ijerph17041416

Nordin-Bates, S. M., Madigan, D. J., Hill, A. P., and Olsson, L. F. (2024). Perfectionism 
and performance in sport: exploring non-linear relationships with track and field 
athletes. Psychol. Sport Exerc. 70:102552. doi: 10.1016/j.psychsport.2023.102552

Olmedilla, A., Aguilar, J. M., Ramos, L. M., Trigueros, R., and Cantón, E. (2022a). 
Perfectionism, mental health, and injuries in women footballers. Rev. Psicol. Dep. 
31, 49–56.

Olmedilla, A., Álvarez, A., Montero, O., and Redondo, B. (2009). Ansiedad 
competitiva, percepción de éxito y lesiones: un estudio en futbolistas. Rev. Psicol. Deporte 
9, 51–66.

Olmedilla, A., García-Mas, A., and Ortega, E. (2017). Características psicológicas para 
el rendimiento deportivo en jóvenes jugadores de fútbol, rugby y baloncesto. Acción 
Psicológica 14, 7–16. doi: 10.5944/ap.14.1.19249

Olmedilla, A., Martins, B., Ponseti-Verdaguer, F. J., Ruiz-Barquín, R., and 
García-Mas, A. (2022b). It is not just stress: a Bayesian approach to the shape of the 
negative psychological features associated with sport injuries. Healthcare 10:236. doi: 
10.3390/healthcare10020236

Olmedilla, A., Ortega, E., and Gómez, J. M. (2014). Influencia de la lesión 
deportiva en los cambios del estado de ánimo y de la ansiedad precompetitiva en 
futbolistas. Cuadernos de Psicología del Deporte 14, 55–62. doi: 
10.4321/s1578-84232014000100007

Parsons-Smith, R. L., Barkase, S., Lovell, G. P., Vleck, V., and Terry, P. C. (2022). Mood 
profiles of amateur triathletes: implications for mental health and performance. Front. 
Psychol. 13:925992. doi: 10.3389/fpsyg.2022.925992

Puccinelli, P., Sacchelli, A. N., Seffrin, A., Knechtle, B., Weiss, K., and Andrade, M. S. 
(2024). Origin and age group of the fastest amateur triathletes competing in ‘ironman 
Hawaii’between 2003 and 2019. Sports Med. Health Sci. 6, 70–75. doi: 
10.1016/j.smhs.2023.07.008

Qu, J., Wang, Q., Wang, R., Ma, X., Ji, F., Qian, Y., et al. (2025). Effects of medical training 
therapy on injury rehabilitation and sports-specific performance in elite rock climbers: a 
randomized controlled trial. Injury 56:112134. doi: 10.1016/j.injury.2024.112134

Raimundi, M. J., Celsi, I., and Otero, C. (2022). Habilidades psicológicas para el 
rendimiento de deportistas jóvenes: El papel de los estilos interpersonales percibidos de 
sus entrenadores/as. Revista Int. Psicol. 56, 1–19.

Reales Chacón, L. J., Robalino Morales, G. E., Peñafiel Luna, A. C., Cárdenas 
Medina, J. H., and Cantuña-Vallejo, P. F. (2022). El muestreo intencional no 
probabilístico como herramienta de la investigación científica en carreras de Ciencias 
de la Salud. Univ. Soc. 14, 681–691.

Reardon, C. L., Hainline, B., Aron, C. M., Baron, D., Baum, A. L., Bindra, A., et al. 
(2019). Mental health in elite athletes: International Olympic Committee consensus 
statement. Br. J. Sports Med. 53, 667–699. doi: 10.1136/bjsports-2019-100715

Rhind, J.-H., Dass, D., Barnett, A., and Carmont, M. (2022). A systematic review of 
long-distance triathlon musculoskeletal injuries. J. Hum. Kinet. 81, 123–134. doi: 
10.2478/hukin-2022-0011

https://doi.org/10.3389/fpsyg.2025.1561432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.6018/cpd.550281
https://doi.org/10.1016/j.apunsm.2024.100452
https://doi.org/10.6018/cpd.630481
https://doi.org/10.18176/archmeddeporte.00160
https://doi.org/10.1016/j.psychsport.2020.101743
https://doi.org/10.1037/a0030288
https://doi.org/10.1016/j.jshs.2023.03.002
https://doi.org/10.1016/j.clch.2006.04.001
https://doi.org/10.1055/a-1015-3123
https://revistes.ub.edu/index.php/Anuario-psicologia/article/view/947
https://revistes.ub.edu/index.php/Anuario-psicologia/article/view/947
https://dialnet.unirioja.es/ejemplar/469755
https://doi.org/10.18502/ijps.v18i1.11416
https://doi.org/10.1007/s40279-016-0578-x
https://doi.org/10.1136/bmjsem-2015-000087
https://doi.org/10.1007/s00167-017-4644-1
https://doi.org/10.1097/JSA.0b013e3182736e8e
https://doi.org/10.1016/j.jsams.2012.09.006
https://doi.org/10.1007/s40279-013-0067-4
https://doi.org/10.1016/j.scispo.2024.02.003
https://doi.org/10.4321/S1578-84232015000200011
https://doi.org/10.1123/tsp.24.1.52
https://doi.org/10.12775/QS.2024.36.56869
https://doi.org/10.3389/fpsyg.2024.1415196
https://doi.org/10.6018/cpd.578171
https://doi.org/10.4100/jhse.2011.62.11
https://doi.org/10.4100/jhse.2011.62.01
https://doi.org/10.1080/02701367.1980.10609275
https://doi.org/10.1123/ijspp.2013-0245
https://doi.org/10.3390/ijerph17041416
https://doi.org/10.1016/j.psychsport.2023.102552
https://doi.org/10.5944/ap.14.1.19249
https://doi.org/10.3390/healthcare10020236
https://doi.org/10.4321/s1578-84232014000100007
https://doi.org/10.3389/fpsyg.2022.925992
https://doi.org/10.1016/j.smhs.2023.07.008
https://doi.org/10.1016/j.injury.2024.112134
https://doi.org/10.1136/bjsports-2019-100715
https://doi.org/10.2478/hukin-2022-0011


Gil-Caselles et al. 10.3389/fpsyg.2025.1561432

Frontiers in Psychology 11 frontiersin.org

Rimmer, T., and Coniglione, T. (2012). A temporal model for nonelite triathlon race 
injuries. Clin. J. Sport Med. 22, 249–253. doi: 10.1097/JSM.0b013e318249945b

Ríos-Garit, J., and Pérez-Surita, Y. (2020). Relaciones entre habilidades psicológicas y 
lesiones deportivas en softbolistas cubanas de élite. Acción Psicol. 17, 91–102. doi: 
10.5944/ap.17.1.26607

Rogers, D. L., Tanaka, M. J., Cosgarea, A. J., Ginsburg, R. D., and Dreher, G. M. (2024). 
How mental health affects injury risk and outcomes in athletes. Sports Health 16, 
222–229. doi: 10.1177/19417381231179678

Rosero-Duque, M. F., and Navas-Martínez, L. (2024). Satisfacción con los resultados 
deportivos de los deportistas de la federación de discapacidad física de Ecuador. Retos 
59, 1168–1174. doi: 10.47197/retos.v59.103342

Schaal, K., Tafflet, M., Nassif, H., Thibault, V., Pichard, C., Alcotte, M., et al. (2011). 
Psychological balance in high-level athletes: gender-based differences and sport-specific 
patterns. PLoS One 6:e19007. doi: 10.1371/journal.pone.0019007

Schellenberg, B. J., Gaudreau, P., and Rose, L. (2025). Prácticamente perfecto en todos 
los sentidos: Perfeccionismo y evaluaciones del rendimiento perfecto en el deporte. 
Personal. Individ. Differ. 234:112954. doi: 10.1016/j.paid.2024.112954

Schinke, R. J., Stambulova, N. B., Si, G., and Moore, Z. (2018). International Society of 
Sport Psychology position stand: Athletes’ mental health, performance, and development. 
Int. J. Sport Exerc. Psychol. 16, 622–639. doi: 10.1080/1612197X.2017.1295557

Schober, P., Boer, C., and Schwarte, L. A. (2018). Correlation coefficients: appropriate use 
and interpretation. Anesth. Analg. 126, 1763–1768. doi: 10.1213/ANE.0000000000002864

Souter, G., Lewis, R., and Serrant, L. (2018). Men, mental health and elite sport: a 
narrative review. Sports Med. 4:57. doi: 10.1186/s40798-018-0175-7

Spiker, A. M., Dixit, S., and Cosgarea, A. J. (2012). Triathlon: running injuries. Sports 
Med. Arthrosc. Rev. 20, 206–213. doi: 10.1097/JSA.0b013e31825ca79f

Stoeber, J. (2018). “The psychology of perfectionism: critical issues, open questions, 
and future directions” in The psychology of perfectionism: Theory, research, 
applications. ed. J. Stoeber (London: Routledge/Taylor & Francis Group), 333–352.

Stoeber, J., Damian, L. E., and Madigan, D. J. (2017). “Perfectionism: a motivational 
perspective” in The psychology of perfectionism: Theory, research, applications. ed. J. 
Stoeber (London: Routledge), 19–44.

Swann, C., Crust, L., Jackman, P., Vella, S. A., Allen, M. S., and Keegan, R. (2017). 
Psychological states underlying excellent performance in sport: toward an integrated 
model of flow and clutch states. J. Appl. Sport Psychol. 29, 375–401. doi: 
10.1080/10413200.2016.1272650

Taylor, S., Zvolensky, M. J., Cox, B. J., Deacon, B., Heimberg, R. G., Ledley, D. R., et al. 
(2007). Robust dimensions of anxiety sensitivity: development and initial validation of the 
anxiety sensitivity Index-3. Psychol. Assess. 19, 176–188. doi: 10.1037/1040-3590.19.2.176

Tønnessen, E., Sandbakk, Ø., Sandbakk, S. B., Seiler, S., and Haugen, T. (2024). 
Training session models in endurance sports: a Norwegian perspective on best practice 
recommendations. Sports Med. 54, 2935–2953. doi: 10.1007/s40279-024-02067-4

Tyebkhan, G. (2003). Declaration of Helsinki: the ethical cornerstone of human 
clinical research. Indian J. Dermatol. Venereol. Leprol. 69, 245–247

Vaeyens, R., Lenoir, M., Williams, A. M., and Philippaerts, R. M. (2009). Talent 
identification and development programmes in sport. Sports Med. 38, 703–714. doi: 
10.2165/00007256-200838090-00001

Vleck, V. E., and Garbutt, G. (1998). Injury and training characteristics of male elite, 
development squad, and club triathletes. Int. J. Sports Med. 19, 38–42. doi: 
10.1055/s-2007-971877

Waleriańczyk, W., Hill, A. P., and Stolarski, M. (2023). A conditional process model 
of perfectionism, goal-realization, and post-competition mood. Psychol. Sport Exerc. 
69:102511. doi: 10.1016/j.psychsport.2023.102511

Walker, M., Vleck, V., Ussher, M., and Sanjay, S. (2014). Casualty incidence at the 
world triathlon championships: are age, gender and event type associated with increased 
risk? Br. J. Sports Med. 48:670. doi: 10.1136/bjsports-2014-093494.293

Wang, J., Fick, G., Adair, C., and Lai, D. (2007). Gender specific correlates of stigma 
toward depression in a Canadian general population sample. J. Affect. Disord. 103, 
91–97. doi: 10.1016/j.jad.2007.01.010

Weinberg, R. S., and Gould, D. (2010). Fundamentos de psicología del deporte y del 
ejercicio físico. Madrid: Médica Panamericana.

Weir, Z., Allen, J., Davidge, H., Hulton, A., Thom, J. M., and Roberts, H. M. (2025). 
Self-reported injury in ultra-endurance participants with a focus on knee injuries: an 
exploratory cross-sectional comparative study of running, cycling, and triathlon. Phys. 
Ther. Sport 71, 78–84. doi: 10.1016/j.ptsp.2024.12.003

World Medical Association (WMA). (2000). Memorandum to National Medical 
Associations.

Zapata, J. F., Ramos, C. A. T., Garro, P. A. G., and Restrepo, D. F. A. (2023). Efectos del 
triatlón sobre la calidad de vida relacionada con la salud de adultos colombianos. Revista 
Sapientía 15:30. doi: 10.54278/sapientia.v15i30.151

Zhao, J., Wu, Y., and Zhang, J. (2024). A study of triathletes’ race strategies in different 
competition environments. Heliyon 10:e29454. doi: 10.1016/j.heliyon.2024.e29454

https://doi.org/10.3389/fpsyg.2025.1561432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1097/JSM.0b013e318249945b
https://doi.org/10.5944/ap.17.1.26607
https://doi.org/10.1177/19417381231179678
https://doi.org/10.47197/retos.v59.103342
https://doi.org/10.1371/journal.pone.0019007
https://doi.org/10.1016/j.paid.2024.112954
https://doi.org/10.1080/1612197X.2017.1295557
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.1186/s40798-018-0175-7
https://doi.org/10.1097/JSA.0b013e31825ca79f
https://doi.org/10.1080/10413200.2016.1272650
https://doi.org/10.1037/1040-3590.19.2.176
https://doi.org/10.1007/s40279-024-02067-4
https://doi.org/10.2165/00007256-200838090-00001
https://doi.org/10.1055/s-2007-971877
https://doi.org/10.1016/j.psychsport.2023.102511
https://doi.org/10.1136/bjsports-2014-093494.293
https://doi.org/10.1016/j.jad.2007.01.010
https://doi.org/10.1016/j.ptsp.2024.12.003
https://doi.org/10.54278/sapientia.v15i30.151
https://doi.org/10.1016/j.heliyon.2024.e29454

	A perfectionism, mental health and vulnerability to injury in triathletes
	Introduction
	Methods
	Design
	Participants
	Instruments
	Procedure
	Data analysis

	Results
	Discussion
	Conclusion
	Limitations of the study
	Practical applications
	Future lines of research


	References

