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Abstract: Previous studies have highlighted the importance of psychology on sports performance and
its relationship with the incidence of sport injuries. The objectives of the present investigation were:
(1) to analyze the psychological profile of female cyclists as a function of age, training parameters,
sport performance, and injuries suffered and (2) to design a model to predict their psychological
profile. Sixty-one female cyclists participated in the study. Differences were found as a function of
a competitive category for team cohesion (F = 5.035; p = 0.002), sport level effect on performance
evaluation (F = 5.030; p = 0.004) and team cohesion (F = 64.706; p = 0.000), the effect of having
reached the podium in the last competition on performance evaluation (t = 2.087; p = 0.041) and
motivation (t = 4.035; p = 0.000), and injury severity on stress management (F = 6.204; p = 0.008).
The factors that affected the psychological profile of the female cyclists the most, in addition to
the independent psychological parameters, were the number of podiums in the last year and the
years of cycling experience. In conclusion, there is an interaction between the psychological profile,
sociodemographic variables, training, performance, and injuries suffered in female cyclists.
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1. Introduction
Previous studies have highlighted the importance of psychology on sport performance [1,2]. Consequently, sports psychologists have been progressively incorporated
into the sports field [2–4]. An increase in an athlete’s psychological performance improves
stress and anxiety management as well as propagates motivation and self-confidence in
competitive situations, thus positively influencing sports performance [5]. In contrast,
inordinate psychological stress causes mood swings, depression, and anxiety symptoms
that negatively affect the athlete’s sport performance as well as daily life [6,7].
According to previous studies, athletes show adequate levels of motivation, stress
control or acceptance of external evaluation, but the margin for improvement is large [8,9].
Psychological training programs that are appropriate to the athlete’s characteristics have
been implemented and have obtained favorable results in the control of competitive anxiety,
emotional control, attentional control, and flow state as well as a decrease in pessimism
and anxiety when confronted with sport situations [10–13]. However, not all psychological
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interventions are similar for all athletes, since each athlete has a different psychological
profile that depends largely on the sport modality, sport category, playing position, and
age [8,14,15].
Differences according to sport modality, sport category, playing position or age can
occur in any of the five categories of the psychological profile: stress management, the
influence of performance evaluation, motivation, mental ability, and team cohesion [16].
Stress management is the ability of the athlete to use his/her own’s psychological resources
to manage the stress related to his/her participation in sport competitions. This dimension
includes two categories: (1) the characteristics of the athlete’s response to the demands
of sport and (2) the situations that generate stress and require control before and during
sport practice. The influence of performance evaluation refers to the perception of high
control over the impact of a negative evaluation on a performance by the athlete or others
and includes two categories: (1) the characteristics of the athlete’s response when selfevaluating his/her performance or by people close to him/her and (2) the antecedents that
can lead to an evaluation of a performance by the athlete. Motivation is defined as the
athlete’s commitment to the sport as well as the daily interest in sports practice, leading
to an interest in surpassing oneself daily, the establishment and achievement of goals, the
cost–benefit of sports practice, and the importance of sport in relation to other life activities.
Mental ability refers to coping resources or psychological skills, such as goal setting or
imaginative rehearsal, that can enhance performance. Finally, team cohesion indicates the
degree of integration and the feeling of belonging of the athlete to his/her team [16].
Previous research has analyzed the psychological profile of athletes in various sports
modalities [9,14,17,18]. For example, male soccer players report higher levels of stress
control, motivation, and team cohesion than male basketball and male rugby players,
while male rugby players show a greater influence on performance evaluation and mental
ability than players in other sport modalities [9]. Similarly, male triathletes score higher
in attention, motivation, and attitude than male golfers and male soccer players [19].
When comparing male and female triathletes and male and female cyclists, Olmedilla [17]
demonstrated that male and female triathletes have higher scores in motivation, stress
control, and mental skills and have the ability to accept evaluations of their performance.
With regards to the specific position occupied within the sports team, Olmedilla [14]
observed in their study with male handball players that the goalkeeper had the highest
scores in all psychological characteristics, thus obtaining a better psychological profile for
sports performance compared to the rest of the teammates. Regarding the competitive
level, both Ruiz-Esteban et al., who examined female soccer players, and Ramirez and
Prieto, who investigated a sample of boys and girls from a number of sports, found that
athletes that have qualities to reach the elite level but have not yet achieved it present lower
values of mental ability and motivation than athletes who have already reached the elite in
the same category [15,20]. Likewise, male triathlon professionals present higher scores in
all psychological dimensions assessed compared to amateurs [17]. However, studies that
have examined the differences in the psychological profile by age present contradictory
results. Some investigations that observed a sample of boys and girls between the ages
of 12 and 20 years that represent twenty-two sporting disciplines found no differences
amongst the different ages of athletes with regards to the psychological profile [20]. Other
studies examining female soccer players between 13 and 17 years have pointed out that
some parameters, such as team cohesion in the group, is higher in younger athletes [21].
In addition to its influence on sport performance, the psychological profile is related
to the risk of sport injuries and the ability to cope with injuries [18,22–24]. Previous injury,
self-confidence, competitive trait anxiety, and negative coping measures are significant
predictors of the number of injuries in young male and female athletes [18,24]. During the
recovery process post-injury, athletes with a stronger psychological profile (i.e., higher levels of self-esteem and internal focus of control) show better performance in functional tests,
which is a determinant for the athlete’s return to sport [22,23]. Like sports performance,
psychological interventions are effective in reducing the number of injuries and days lost
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due to the fact of injury in male athletes [25]. The improvements obtained in stress and
anxiety control, as well as increased pain tolerance, are determinants that favor recovery in
male and female injured athletes [26].
Despite the importance of having coaches and sports psychologists know the athlete’s
psychological profile in order to implement appropriate strategies to improve performance
and prevent injuries [17,27], there is limited information available on the psychological
profiles of cyclists. Spindler [7] observed positive mood states, lower influence of mental
fatigue, and higher leadership ability among elite male cyclists compared to non-elite
cyclists, while Olmedilla [17] found that female amateur cyclists presented a tendency
to higher values in all categories of the psychological profile compared to male amateur
cyclists, although there were no significant differences between sexes.
Previous research in the field of psychology with regards to cycling and triathlon
is scarce [17,28]. It is important to establish the psychological profile in these sports
modalities to provide empirically-based recommendations for coaches and athletes with
the objective of optimizing sports performance [19]. Previous studies that have examined
the psychological profile in cycling and/or triathlon [17,29] have not shown significant
differences between males and females, suggesting that the psychological needs in training
and competition are similar in both sexes. However, the sample sizes of both studies
were small (i.e., 33 cyclists [17] and between 72 [28] and 96 triathletes [17]), and, thus,
further research is needed to obtain more information on this subject [29]. In addition, the
characteristics of men’s and women’s cycling competitions are very different in terms of
days of competition and distances covered. For example, the men’s Tour de France consists
of 21 stages with an average of 161 km/stage, while the women’s counterpart consists of a
one-stage race of 96 km. This aspect will also condition the psychological characteristics
that determine performance [30].
To our knowledge, there are no studies that have analyzed the psychological profile
of female cyclists exclusively and its relationship with sociodemographic factors, performance, and history of sports injuries. Therefore, the objectives of the present study were:
(1) to analyze the psychological profile of female cyclists as a function of age, training
parameters, sport performance, and injuries suffered and (2) to design a prediction model
of their psychological profile. Based on previous research carried out in other sports
modalities [15,17,20,22,23], we hypothesized that older cyclists, with a higher level of performance and who have suffered sports injuries in the past, would show higher scores in
the dimensions of the psychological profile.
2. Materials and Methods
2.1. Participants
The calculations for establishing the sample size were performed using RStudio 3.15.0
software (RStudio Inc., Boston, MA, USA). The significance level was set at α = 0.05. The
standard deviation (SD) was established based on previous studies that examined stress
control (mean SD = 16.7), influence of performance evaluation (mean SD = 9.39), motivation
(mean SD = 5.55), and mental skills (mean SD = 5.49) [17]. The estimated errors (d) were
4.19 for stress control, 2.36 for the influence of performance evaluation, 1.39 for motivation,
and 1.37 for mental skills. The calculated sample needed for this study was 61 subjects.
The cyclists were recruited by e-mail through the Spanish Network for Research on
Sports Performance in Cycling and Women (REDICYM) of the Supreme Sports Council
(CSD). Participants were volunteers from Spain, and the selection of the participants
was non-probabilistic for convenience. The inclusion criteria were: (1) female; (2) had
participated in national and/or international competitions; (3) federated at the regional or
national level; and (4) practiced federated cycling for at least two years. A total of 71 female
cyclists participated in the present study.
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2.2. Procedure
The design of the present study was descriptive and cross-sectional with data collected
at a single point in time. The Institutional Ethical Committee reviewed and authorized
the protocol designed for data collection, according to the Code of the World Medical
Association (number CE062002). The statements of the Declaration of Helsinki were
followed during the entire process.
All the participants were informed about the procedures and those who wanted to
participate in the present study signed an informed consent form before the start of the
study. For underage participants, a parent or guardian was responsible for signing the informed consent form to allow participation. Afterwards, each volunteer was sent an online
questionnaire created in Google Forms and were asked to fill it out in a relatively quiet
environment while not under training or competition pressure and without the presence of
their coach or other cyclists. The participants did not receive any additional explanation
when completing the questionnaire and their submission was done anonymously. The time
to complete the questionnaire ranged from 20 to 30 min.
The questionnaire consisted of two blocks. In the first block, participants completed the
questionnaire of psychological characteristics related to sports performance [16]. This questionnaire is an instrument derived from the Psychological Skills Inventory for Sports (PSIS)
called the “Questionnaire of Psychological Characteristics Related to Sports Performance
(CPRD)” [16] and whose objective was to evaluate a series of psychological skills involved
in performance in competitive sport. It consisted of 55 items distributed across the five
factors identified earlier: stress control, influence of performance evaluation, motivation,
mental ability, and team cohesion. The CPRD questionnaire has been shown to have a high
internal consistency with Cronbach’s alpha values of 0.85 in different sports that included
individual sports and females [16,31,32]. This questionnaire was chosen because of its great
utility in the evaluation of the psychological characteristics involved in sport performance,
continuity in competitive sport and sport success [33], and because it has been used in
previous research [15,17].
In the second block, participants answered a demographics questionnaire as well as
an injury questionnaire to collect relevant information regarding the frequency and severity
of the injuries suffered. This demographic questionnaire asked for age, weekly training
hours, weekly training frequency, years of experience, competitive category, sporting
successes in the last year (i.e., the number of competitions in which they had reached
the podium), if they were or had been a member of the national team and if they had
achieved a podium placement in the last competitions. After this, data were collected
on the sports injuries suffered in the last year, recording the number of times they had
been injured in the last year and the degree of severity of each of the injuries suffered,
through the previously validated questionnaire. Functional criteria were used to assess
the severity of the injuries [34], differentiating between mild (interruption for at least one
day of training and requirement of treatment), moderate (interruption of training and
competitions between 6 and 30 days and requirement of treatment), serious (involving
between one and three months of sick leave, some hospitalization and even surgery),
and very serious (consisting of four months of sick leave) injuries. It was also recorded
whether they had recovered from these injuries. The sports injuries questionnaire regarding
sports injuries was made ad hoc following the structure of previous questionnaires on
sports injuries [35–37]. The sports injuries questionnaire has been previously designed
and validated in a pilot study, following the indications of Carretero-Dios and Pérez [38]
to obtain correct validity of content, comprehension, and construct. The pilot study was
conducted on cyclists and allowed for the design and validation of the questions related
to sports injuries suffered. Content validity was examined by a panel of experts who
assessed the adequacy of the construct, the dimensions and the qualitative and quantitative
items. Items with quantitative ratings of less than seven on the Likert scale of 1 (not at
all adequate, comprehensive or concrete) to 10 (extremely adequate, comprehensive and
concrete) and items with qualitative ratings of less than 50% agreement were eliminated by
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the experts. The final questionnaire, which consisted of 5 items, obtained a concordance
index of 0.92 with agreement in all items exceeding 85%. In addition, the reliability of the
questions of the sports injuries questionnaire was analyzed in the pilot study, presenting
Cronbach’s alpha reliability coefficients above 0.75, revealing that the instrument had an
adequate internal consistency with composite reliability indexes above 0.70 and maximum
shared variance (MSV) above 0.50.
After data collection, the score was calculated for each of the five dimensions collected
by the CPRD in accordance with the methodology used in previous research [16]. The scores
ranged between 4 and 80 for stress control, between 2 and 45 for influence of performance
evaluation, between 7 and 31 for motivation, between 8 and 34 for mental ability, and
between 0 and 24 for team cohesion [16]. In addition, the sports level of the cyclists was
determined by the hours of weekly practice according to the classification of De Pauw [39].
These authors include five sport levels, 1 being the lowest and 5 being the highest, which
established the professional level of the female cyclists. For the age groups, the competitive
sports categories were determined using the same criteria as García-Naveira and Remor [40]
with their soccer players, where they classified the five groups: 13–16 years (infantile
and cadet), 17–18 years (juvenile), 19–22 years (under 23), 23–30 years (elite), and >30
years (master).
2.3. Statistical Analysis
Statistical analysis was performed using the SPSS statistical package (v.25.0; SPSS Inc.,
Chicago, IL, USA). The normality of the distribution was checked with the Kolmogorov–
Smirnov test. The kurtosis analysis showed a platykurtic distribution for all the variables.
All the variables included in the analysis followed a normal distribution, so a parametric
statistics test was performed. A descriptive statistics test was performed for all of the
variables, while counts and percentages were calculated for categoric variables. For the
analysis of the differences in the psychological profiles of the cyclists according to age
group, sport level, and severity of the injury, a one-way analysis of variance (ANOVA) of
one factor was carried out, performing a Bonferroni pairwise comparison in the variables
with statistical significance with an adjusted value of p < 0.016 (severity of the injury)
and p < 0.010 (age group and sport level). The confidence interval (CI) of the differences
(95% CI) was included. Partial eta squared was used to calculate the effect size (ES)
and was defined as small for ≥0.10, moderate for ≥0.30, large for ≥1.2 or very large for
≥2.0 [41]. To determine the differences in the psychological profile of the athletes who
were invited to the national team, who had reached the podium in the last competitions,
and who had suffered injuries in the last year, a Student’s t-test for independent samples
was used. Cohen’s d was calculated to determine the effect size in these cases, being
small when d < 0.2, moderate when d < 0.8, and large when d > 0.8 [42]. The correlation
values between the different measures were obtained using Pearson’s correlation coefficient.
For the variables that reached significance in the Pearson correlation, a linear regression
was performed to predict the variables that could have the greatest influence on the
psychological profile of the female cyclists. The prediction equations obtained from the
model follow the structure y = b0 + b1x , where “y” represents the independent variable, “x”
the dependent variable, and b0–1 denotes the parameters that are held constant. A value of
p < 0.05 was established to determine statistical significance.
3. Results
Table 1 shows the characteristics of the female cyclists with respect to age, training
variables, psychological characteristics, and sports injuries.
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Table 1. Characteristics of women cyclists.

Age

Training and performance variables

Psychological characteristics related to sports
performance

Sports injuries

Variable

Results

Age (mean ± SD)
Age distribution by categories (n and %)
Infantile and cadet (13–16 years)
Juvenile (17–18 years)
Under 23 (19–22 years)
Elite (23–30 years)
Master (>30 years)

23.95 ± 9.29

Weekly practice hours (mean ± SD)
Frequency of weekly practice (mean ± SD)
Years of sports practice (mean ± SD)
Number of podiums in the last year (mean ± SD)
Sports level (n and %)
1
2
3
4
5
Podiums in last competitions (n and %)
Yes
No
Called up with the Spanish national team (n and %)
Yes
No

11.97 ± 4.41
2.66 ± 0.63
7.85 ± 4.19
1.40 ± 1.28

Stress management (mean ± SD)
Influence of performance evaluation (Mean ± SD)
Motivation (mean ± SD)
Mental ability (mean ± SD)
Team cohesion (mean ± SD)

44.28 ± 13.62
23.93 ± 7.51
19.05 ± 4.12
21.30 ± 3.22
19.39 ± 2.88

Sports injuries in the last year (n and %)
Yes
No
Number of injuries in the last year (mean ± SD)
Severity of injury (n and %)
Slight
Moderate
Serious
Cyclists fully recovered from last season’s injuries (n and %)
Yes
No

19 (31.1%)
10 (16.4%)
7 (11.5%)
8 (13.1%)
17 (27.9%)

4 (6.6%)
0 (0.0%)
11 (18.0%)
6 (9.8%)
40 (65.6%)
40 (65.6%)
21 (34.4%)
12 (19.7%)
49 (80.3%)

22 (36.1%)
39 (63.9%)
1.50 ± 0.67
8 (36.4%)
9 (40.9%)
5 (22.7%)
18 (66.7%)
9 (33.3%)

Table 2 shows the differences in the psychological characteristics related to sport
performance as a function of age group, sport level, the national selected category, having
reached the podium in the last few competitions, having suffered injuries in the last year,
severity of injuries suffered in the previous season, and having fully recovered from the
injuries suffered. Differences between age groups with a small effect size were found for
team cohesion. Subsequent Bonferroni adjustment showed that female cyclists in the 13
to 16 year old group had significantly less team cohesion than the 19 to 22 year old group
(p = 0.007). Differences with a small effect size were also found between sport level groups
for the influence of performance evaluation and team cohesion, and post-hoc tests showed
that female cyclists with a sport level of 3 had significantly higher scores on the influence
of performance evaluation than cyclists with a sport level of 5 (p = 0.005). There were
differences between all pairs of sport level groups for team cohesion, with lower sport
levels showing lower scores (p between 0.005 and 0.000). In addition, cyclists who had
been on the podium in recent competitions showed a significantly higher score for the
influence of performance evaluation (p = 0.041) and motivation (p = 0.000) with a moderate
to large effect size compared to the group of cyclists who had not. Regarding injury severity,
significant differences with a moderate effect size were found for stress control, with the
Bonferroni adjustment showing that female cyclists who had sustained moderate injuries
had higher scores than cyclists with mild severity (p = 0.007).
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Table 2. Differences in the psychological profile of female cyclists according to sport modality, age, sport level, and injury
severity (mean ± standard deviation).
Stress Management

Influence on
Performance Evaluation

44.93± 11.18
42.57 ± 9.19
39.53 ± 11.63
44.21 ± 10.93
47.80 ± 8.16
0.976; p = 0.428
0.090

25.07 ± 5.17
22.04 ± 4.41
20.21 ± 4.90
21.50 ± 8.87
26.81 ± 5.62
2.605; p = 0.045
0.065

Motivation

Mental Ability

Team Cohesion

19.67 ± 1.70
19.00 ± 1.90
18.10 ± 1.79
18.49 ± 2.66
18.95 ± 1.98
1.047; p = 0.392
0.191

21.52 ± 1.28
20.26 ± 1.07
20.61 ± 1.02
20.80 ± 1.87
20.98± 1.19
1.788; p = 0.144
0.079

18.79 ± 0.63
19.40 ± 0.29
19.81 ± 0.58 **
19.56 ± 0.69
18.93 ± 0.78
5.035; p = 0.002
0.074

Age
13–16
17–18
19–22
23–30
>30
F, p
Effect size

Sports level
1
2
3
4
5
F, p
Effect size

51.11 ± 14.29

28.05 ± 5.20

20.17 ± 2.30

21.22 ± 1.62

17.63± 0.08 **

48.63 ± 7.64
40.68 ± 7.97
43.47 ± 10.28
1.655; p = 0.187
0.091

29.10 ± 3.62
22.12 ± 6.55
22.52 ± 5.80 **
5.030; p = 0.004
0.080

19.10 ± 1.93
19.39 ± 1.65
18.82 ± 2.01
0.646; p = 0.589
0.017

21.40 ± 1.38
20.90 ± 1.60
20.83 ± 1.26
0.571; p = 0.637
0.074

18.33 ± 0.18 **
18.82± 0.00 **
19.57 ± 0.42
64.706; p = 0.000
0.062

21.25 ± 3.70
21.31± 3.13
−0.054; p = 0.957
0.02

18.67 ± 3.31
19.57 ± 2.77
−0.976; p = 0.333
0.29

21.70 ± 3.63
20.52 ± 2.09
1.367; p = 0.177
0.40

18.95± 3.03
20.24 ± 2.41
−1.687; p = 0.097
0.47

21.77 ± 3.01
21.03 ± 3.34
0.869; p = 0.388
0.23

19.41 ± 2.70
19.38 ± 3.01
0.032; p = 0.975
0.01

20.77 ± 0.89
21.37 ± 1.35
21.15 ± 1.09
0.596; p = 0.561
0.019

18.90 ± 0.78
18.91 ± 0.84
18.92 ± 0.50
0.001; p = 0.999
0.187

21.72 ± 3.14
20.67 ± 2.55
0.872; p = 0.391
0.37

19.78 ± 1.83
19.11 ± 3.59
0.645; p = 0.524
0.24

Have you been called up to the Spanish national team?
Yes
No
t, p
d

45.08 ± 13.18
44.08 ± 13.85
0.227; p = 0.822
0.07

Yes
No
t, p
d

46.45 ± 13.48
40.14 ± 13.22
1.748; p = 0.086
0.47

Yes
No
t, p
d

48.14 ± 12.94
42.10 ± 13.67
1.687; p = 0.097
0.45

22.83 ± 6.65
24.20 ± 7.75
−0.563; p = 0.575
0.19

19.25 ± 4.77
19.00 ± 4.00
0.187; p = 0.852
0.06

Have you been on the podium in recent competitions?
25.35 ± 7.38
21.24 ± 7.16 *
2.087; p = 0.041
0,.56

20.43 ± 4.07
16.43 ± 2.75 **
4.035; p = 0.000
1.15

Have you suffered any injuries in the last year?
25.73 ± 7.97
22.92 ± 7.15
1.412; p = 0.163
0.37

18.59 ± 3.62
19.31 ± 4.40
−0.650; p = 0.518
0.18
Injury severity

Slight
Moderate
Serious
F, p
Effect size

39.51 ± 9.19 **
54.43 ± 8.31
45.79 ± 8.89
6.204; p = 0.008
0.233

Yes
No
t, p
d

46.94 ± 12.59
45.33 ± 14.55
0.298; p = 0.768
0.12

23.09 ± 4.57
28.86 ± 5.13
26.16 ± 5.54
2.793; p = 0.086
0.395

18.60 ± 1.60
19.69 ± 2.13
18.81 ± 2.30
0.700; p = 0.509
0.020

Have you fully recovered from the injury?
25.17 ± 8.14
24.56 ± 6.78
0.194; p = 0.848
0.08

18.33 ± 3.71
18.33 ± 4.00
0.000; p = 1.000
0.01

* p < 0.05; ** p < 0.01.

The correlational analysis of the psychological profile of the cyclists, the sports performance variables, and the injuries suffered are shown in Table 3. A positive correlation
was found between stress control and the influence of performance evaluation and mental
ability. There was also a negative correlation between motivation and age, and a positive
correlation between motivation and mental ability and the number of podiums in the last
year. Regarding mental ability, there was a negative correlation with the years of sport
practice. Team cohesion showed a negative correlation with the number of podiums in the
last year. Finally, the hours of weekly practice correlated positively with the frequency of
sport practice.
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Table 3. Correlational analysis of the study variables.
Influence on
Performance
Evaluation
Stress management
Influence of performance
evaluation
Motivation
Mental ability
Team cohesion
Age
Practice hours
Frequency of sports practice
Years of sports practice
Number of podiums in the
last year

0.762 **

Team Cohesion

Age

Practice Hours

Frequency of
Sports Practice

Years of Sports
Practice

Number of
Podiums in the
Last Year

Number of
Injuries in the
Last Year

Motivation

Mental Ability

0.173

0.305 *

−0.184

0.183

−0.116

−0.133

0.010

0.212

0.085

0.024

0.248

−0.168

0.188

−0.248

−0.252

−0.115

0.194

−0.187

0.331 **

−0.037
0.086

−0.301 *
0.056
0.097

0.030
−0.173
0.214
−0.084

0.071
−0.097
0.104
−0.222
0.711 **

−0.211
−0.355 **
0.175
0.079
0.090
0.069

0.398 **
0.236
−0.369 **
−0.155
0.055
0.043
−0.009

−0.186
−0.294
−0.118
−0.045
0.097
0.211
0.015
−0.136

* p < 0.05; ** p < 0.01.
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Table 4 shows the results of the linear regression analysis for the psychological profile
of the female cyclists. One model was found for stress control, influence of performance
evaluation, team cohesion and motivation and two models for mental ability. From these
results, the following prediction equations were determined: stress control = 11.208 + (1.382
× influence of performance appraisal), influence of performance appraisal = 11.208 + (1.382
× stress control), motivation = 17.313 + (1.265 × number of podiums in the last year),
mental ability = 19.105 + (−0.229 × years of experience) + (0.209 × motivation), and team
cohesion = 20.543 + (−0.762 × number of podiums in the last year).
Table 4. Linear regression analysis for the psychological profile of female cyclists based on psychological, training,
performance, and injury history parameters in female cyclists.
Analysis

R2

p

Independent Variables Included

Standardized Coefficients (β)

p

0.762

0.000

0.762

0.000

0.398

0.002

Stress Management
Model 1

0.581

0.000

Influence of performance evaluation
Influence of Performance Evaluation

Model 1

0.581

0.000

Stress management
Motivation

Model 1

0.159

0.002

Number of podiums in the last year

Model 1

0.126

0.005

Years of experience

−0.355

0.005

Model 2

0.167

0.002

Years of experience
Motivation

−0.299
0.268

0.016
0.030

Model 1

0.136

0.005

Number of podiums in the last year

−0.369

0.005

Mental Ability

Team Cohesion

4. Discussion
The first objective of the present investigation was to establish the psychological profile
of professional female cyclists and to analyze the differences in this profile according to age,
training variables, sport performance, and injuries suffered in female cyclists. Attending to
Gimeno et al. [16], the results obtained show percentiles lower than 55 for all the dimensions
of the psychological profile of the female cyclists participating in the study, which differs
from previous studies in which professional handball [14], soccer [9,43], basketball, and
rugby [9] players obtained values higher than the 60th percentile. The differences found
could be due to the sex of the participants, since previous studies were conducted in male
athletes. Sex differences in the psychological profile and psychological variables, such
as competitive anxiety, emotional stability or emotion control, have been reported [20,
44–46]. Previous research also shows differences between individual and group sports
modalities [46]. Therefore, future research is needed to truly establish the differences in the
psychological profile between male and female athletes, since the existing results are not
generalizable [17] as well as between different sport modalities.
An important finding of the present research is that, in general, age does not seem
to influence the psychological profile of female cyclists. These results are similar to those
found in previous research conducted in judo and handball [20,44,47]. This could be due
to the fact that the age groups established for the analysis include disparate groupings,
with the infantile, cadet, and juvenile categories being three years in duration, while the
two senior categories are of longer duration. The research by Cazorla [48] in triathletes
also showed this limitation, so further studies that include more homogeneous age bands
are necessary. However, female cyclists in the infantile and cadet categories showed
significantly less group cohesion than the U-23 group with no differences between the
rest of the groups. Reche [49] found similar results in other psychological variables when
analyzing a group of nationally ranked fencers with the most experienced athletes obtaining
higher scores in attention and control of emotions. In the present study, only differences in
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group cohesion according to age were found, and this could be due to the predominant
reasons for practicing in each of the age groups. For example, while adult women practice
for fun and social relationship [50], young athletes do so with a more marked competitive
goal [51,52], producing in this latter group a lower concern for team performance in favor
of individual benefit.
Another relevant finding was that women cyclists with lower levels, determined based
on weekly practice hours following the methodology of De Pauw [39], showed higher
scores in the influence of performance evaluation, although significant differences were
only found between groups 3 and 5. The influence of performance evaluation is a dimension
of the psychological profile that can produce modifications in other psychological variables
of athletes, generating a positive or negative influence on performance depending on
personal characteristics [53]. Thus, it may be that female cyclists with a lower sporting
level and with lower expectations of success are less influenced by performance evaluation
because they do not pursue a performance goal, so the result obtained in competitions will
not negatively affect these athletes compared to those who opt to obtain sporting success
during the season. Similar results were obtained by Marsillas et al. [54] who, despite not
establishing significant differences, found a higher score in the evaluation of performance
in medium/high-level athletes compared to elite athletes in different sports modalities.
On the other hand, the higher the level of the cyclists, the higher the group cohesion score.
This may be because a higher sport level requires better functioning as a team in pursuit
of a common goal, and this is supported by Marcos et al. [55], as they established that
basketball players who perceived greater team cohesion presented higher expectations of
success and greater sports performance.
It should be noted that significant differences were found in the psychological profiles according to the recent sporting success of female cyclists, evaluated via reaching
the podium in the last competitions. Female athletes who had reached the podium in
recent competitions obtained significantly higher values in the influence of performance
evaluation and motivation. This could be due to several reasons. On the one hand, these
results could indicate that athletes with greater mental strength and stronger psychological
profiles obtain better sports results. Previous studies that have carried out psychological interventions have obtained favorable results in the control of competitive anxiety, emotional
and attentional control, as well as in the decrease of pessimism and anxiety, and in the
management of the influence of performance evaluation and stress control, which could
help in improving sports performance [10–12,56–58]. However, it could also be that the
achievement of success leads to a modification of the athlete’s psychological profile, more
specifically to higher values in the influence of performance evaluation and motivation.
In this regard, the results of previous research are not conclusive, as Sánchez [31] found
that female gymnasts who had achieved success during their sports career had higher
scores in the influence of performance evaluation which would indicate that these athletes
progressively acquire more capacity to analyze their performance and work. However,
González-García and Pelegrín [59] found no significant differences in any of the dimensions
of the psychological profile of table tennis players who had achieved international success
when compared to those who had not. Therefore, further studies are needed to determine
the existence of differences in the psychological profile of successful and unsuccessful
players, depending on the sport modality practiced.
Regarding the injuries suffered, the results of the present investigation showed that
those women cyclists who had suffered moderate injuries showed significantly greater
stress control than those who had suffered minor injuries. One possible explanation for
this fact is that self-confidence, included within stress control, can produce a decrease in
the perception of risk, resulting in a higher incidence of injury due to the overexertion and
risk behaviors carried out [60,61]. Therefore, self-confidence can induce risk behaviors,
increasing the possibility of suffering a serious injury, but it can also generate attitudes of
control of negative emotions, which would be related to lower risk behaviors, decreasing
vulnerability to injury [62]. These findings raise the possibility that the type of sport
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and level of competition are determinants when considering the psychological profile
as a function of sports injuries, since previous studies [63] have found differences in the
psychological profile of handball players according to the type and severity of the injury,
where athletes with higher levels of motivation and mental ability suffered more moderate
injuries. In addition, all of the variables of the athlete’s environment that could influence
the injury process should be considered, since Andreu [64] found that athletes with a
profile of vulnerability to injury suffered fewer and less severe injuries than those who
did not have this profile, which would imply that the psychological profile is not the only
determining factor in injuries.
Based on the results obtained, the study hypothesis can be partially accepted, since
older athletes and sports performance showed greater team cohesion but lower scores
in the influence of performance evaluation. No significant differences were observed in
the dimensions of the psychological profile of cyclists who have suffered injuries in the
last year.
The second objective of the present research was to determine the prediction equations
of the psychological profile of female cyclists. The linear regression model makes it possible
to determine the degree of dependence between the dependent and independent variables
(i.e., establishing the impact of changes in the dependent variables on the independent
variable). The practical importance of the linear regression models is due to the fact that the
equations makes it possible to calculate the value of an independent variable by knowing
the value of the dependent variable that is able to explain it, since the parameters are held
constant [41].
It was found that stress control depended primarily on the assessment of sport performance and that the assessment of sport performance depended primarily on stress control,
there being a direct relationship between the two factors. Previous studies found similar
results to those of the present study, where athletes who had higher stress control scores
being those who were able to cope more positively with performance evaluation performed
by themselves or by their environment [65]. This is relevant when considering that the
bidirectional relationship between both variables has an influence on sport performance as
indicated by Pacheco and Gómez [66] in a study with elite soccer players in which athletes
who had greater control over negative evaluations showed superior sport performance.
On the other hand, the variable that most explained the motivation score was the
number of podiums in the last season, where a direct relationship was observed between
these factors. Attending to the achievement goals theory [67] and considering the competitive environment in which the present research is framed, the relationship between
motivation and the number of podiums could be explained because women cyclists are
result-oriented, trying to achieve success in each competition. Previous research conducted
in taekwondo [68] and soccer [40] has shown this relationship, where athletes with a higher
motivational level were those who obtained more sporting success.
Regarding the factors that conditioned mental ability, there was a direct relationship
between mental ability and motivation, while there was an indirect relationship with years
of experience. Lavarello [65] corroborates this finding where they observed a slight, positive
relationship between mental ability and motivation. If mental ability is considered as the
ability to use psychological skills that can favor performance [16], it is logical that there is a
relationship with motivation because Mouratidis and Michou [69] determined that athletes
with higher autonomous motivation had better coping of sport situations, so they were
able to optimally use their psychological skills. Regarding years of experience, GodoyIzquierdo [70] found that athletes with more years of sport experience reported lower
scores on numerous psychological skills compared to those with shorter sport trajectories.
This could be due to the fact that more experienced athletes are the ones who present
higher levels of emotional exhaustion and reduced personal fulfillment, both dimensions
belonging to burnout, which was demonstrated in women’s field hockey [13]. Benedicto
and Garcés de los Fayos [71] observed that the mental ability of athletes with burnout was
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significantly lower than that of athletes who did not have this syndrome, so there could be
an indirect relationship between mental ability and years of experience.
Finally, an indirect relationship was found between the number of podiums and team
cohesion. This may be explained by the fact that individual performance of the athletes
was considered and not group performance. Athletes who participate in competition do
so by trying to achieve personal sports performance goals during practice which would
allow them to achieve the proposed objectives, without these being related to a common
performance objective, reducing the importance of team cohesion when the individual
performance of each athlete is evaluated [72].
There were limitations to the present study. Although the sample size was much higher
than previous research [58,73,74], it would be interesting to increase the sample in future
research, especially to perform the analyses based on categorical variables. Although the
sample size was larger compared to previous research, it was still too small to generalize the
results to the population of women cyclists; thus, the results should be treated with caution.
On the other hand, the results obtained in the present investigation are a first approximation
to the psychological variables that can be determinant and that can establish significant
differences in the sport performance of the female athletes that practice cycling. However,
since this study was carried out using a cross-sectional observational methodology, it
would be necessary to carry out psychological intervention programs to obtain information
on their effect on the psychological profile of women cyclists.
5. Conclusions
There are differences in the psychological characteristics related to the sports performance of women cyclists according to age, competitive level, having been successful in
recent competitions, and the severity of injuries suffered in the last year. These findings
provide evidence on the factors that may influence the psychological profile of female
cyclists, which can, in turn, have a great impact on sports performance. In addition, the
psychological profile obtained in this study may be useful for sports psychologists in this
field to work adequately with female athletes.
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