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Abstract

Nowadays, it is an accepted fact that in order to achieve high performance in sports environment, the
athlete's psychological competence is as important as his/her physical competence. Cycling is an activity performed
by large masses all over the world for recreational, health, and performance purposes. This study aims to examine
some psychological variables (mental toughness, anxiety and worry, and Generalized Anxiety Disorder levels) of
amateur and elite cyclists. The sample of the study consisted of 124 amateur and 95 elite volunteer cyclists between
the ages of 15-41 (N=219) who cycle throughout Turkey. Personal information form, Mental Toughness Scale,
Worry and Anxiety Scale, and Generalized Anxiety Scale-7 prepared considering the DSM-IV SCID-I clinical
interview guide were used as data collection tools in the study. Independent t-test and ANOVA statistical analyses
were used in the analysis of the study. As a result of the analyses, (1) men's mental toughness levels were found to
be higher than women's, but there was no significant difference between them (p>0.05). (2) It was found that
women's levels of worry and anxiety and generalized anxiety disorder were higher than men's (p<0.001). (3) Elite
cyclists' mental toughness levels were found to be higher than amateurs (p<0.05). (4) Amateur cyclists' worry and
anxiety levels were higher than elite cyclists' (p<0.005). (5) Cyclists' mental toughness levels were high, while worry
and anxiety, and generalized anxiety disorder levels were moderate. As a result, this study shows that the levels
of mental toughness, anxiety and generalized anxiety disorder of cyclists may vary depending on gender, age and
sport level (amateur/elite).

Keywords: Bicycle, athlete, mental endurance, worry, anxiety.

Ozet

Elit ve Amator Bisikletcilerin Zihinsel Dayaniklilik, Anksiyete ve Yaygin Anksiyete Bozuklugu-7 (YAB-7)
Diizeylerinin incelenmesi

Giintimiizde spor ortaminda yiiksek performans elde etmek igin sporcunun fiziksel yeterliginin yani sira psikolojik
yeterliginin de 6nemli oldugu kabul edilmis bir gergektir. Bisiklet siirme, rekreasyonel, saglik ve performans amaclh
tim diinyada genis kitlelerce yapilan bir aktivitedir. Bu ¢alisma amatdr ve elit bisikletgilerin bazi psikolojik
degiskenlerini (zihinsel dayaruklilik, endise ve kaygi ile Yaygin Kaygi Bozuklugu diizeyleri) incelemeyi
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amagclamaktadir. Arastirmanin 6rneklemini Tiirkiye genelinde bisiklet kullanan 15-41 yas araligindaki 124 amator
ve 95 elit goniilli bisikletci (N=219) olusturmustur. Arastirmada veri toplama aract olarak kisisel bilgi formu,
Zihinsel Dayaniklilik Olgegi, Endise ve Anksiyete Olgegi ile DSM-IV SCID-I klinik goriisme kilavuzu goz 6niine
alinarak hazirlanan, Yaygin Anksiyete Olgegi-7 kullanilmistir. Arastirmanin analizinde bagimsiz t test ve ANOVA
istatistiksel analizleri kullanilmistir. Analizler sonucunda (1) erkeklerin zihinsel dayamiklilik diizeylerinin
kadinlara gore daha yiiksek bulunmus ancak aralarinda anlamli fark ¢ikmamustir (p>0,05). (2) Kadinlarin endige
ve kaygi ile yaygin kaygi bozuklugu diizeylerinin erkeklere gore daha yiiksek oldugu tespit edilmistir (p<,001). (3)
Elit bisikletcilerin zihinsel dayaniklilik diizeylerinin amatodrlere gore daha yiiksek oldugu tespit edilmistir (p<0,05).
(4) Amator bisikletgilerin endise ve kaygi diizeyleri elit bisikletgilere gore daha yiiksektir (p<,005). (5) Bisikletcilerin
zihinsel dayaniklilik diizeyleri yiiksek diizeydeyken endise ve kaygi ile yaygin kaygi bozuklugu diizeyleri orta
diizeydedir. Sonug olarak bu arastirma bisiklet sporcularmin zihinsel dayaniklilik, endise ve kaygi ile yaygin kaygi
bozuklugu seviyelerinin cinsiyet, yas ve spor diizeyi (amator/elit) degiskenlerine bagh olarak degisebilecegini
gostermektedir.
Anahtar Kelimeler: Bisiklet, sporcu, zihinsel dayaniklilik, endise, anksiyete.

INTRODUCTION

While cycling offers physiological and psychological benefits in daily life, its role as a competitive sport
also emphasizes the pursuit of high performance. It is an accepted fact that both psychological and physical
competence are necessary to achieve high performance (14). Among these psychological factors, mental
toughness stands out as one of the most critical components. One of the most basic elements of these
psychological competencies is mental toughness. Mental resilience, defined as the power to recover after
difficult life experiences or the ability to overcome changes and difficulties that may occur, is a process of
achieving success or adaptation that reduces the negative effects of stress and encourages adaptation. On the
other hand, scholars define mental toughness as the ability to cope with pressure and challenges in a way that
minimizes the impact on performance (19). In any sport where all competitors are equal, using technical skills
consistently and being a champion athlete requires mental toughness (34). Mental toughness is a condition
considered to be associated with high performance in sports competitions. The mentally strong athlete is likely
to overcome some challenges and be successful in a competition. The importance of mental endurance,
especially in competitive sports, has been mentioned in the literature (21). Several studies, many methods and
approaches to increase mental resilience are stated. Additionally, other studies suggest that the determination
of mental toughness may be affected by genetics, education, experience, and environmental factors (25). For
example, in a study, it was stated that individuals with more sports history and experience had higher mental
endurance levels and better performance than individuals with less sports experience (3).

On the other hand, one of the most basic elements of psychological competencies is worry and anxiety.
Most coaches or athletes believe that there should be “zero” anxiety to achieve the highest level of
performance. While an optimal level of sports-related performance anxiety is considered healthy, excessive
anxiety negatively affects athlete performance. Various factors can lead to the development, severity, and
persistence of performance anxiety in sports (8). Fear of failure in sports, performance anxiety, increased
perception of stress, higher risk of burnout, and higher levels of anxiety have been associated with sports
anxiety (29). In contrast, mental training, motivation, concentration, and psychological skills such as focus,
goal setting, and self-confidence are very important factors in reducing anxiety to a moderate level and
achieving high performance in sports events. Additionally, positive thinking and emotional control are
important components of this process (12).

Mentally strong athletes have a range of responses that can maintain mood, composure, and strength.
The relationship between mental toughness and performance has been consistently demonstrated in studies
involving cognitive and motor skills. Elite athletes have higher levels of mental toughness than lower-level
performers. Studies have used a variety of psychological variables, such as emotions, affects, pain perceptions,
or other factors, as potential ways to maintain mental toughness in sports (36).

The development of anxiety and the effect of exercise on the brain is affected by psychological mechanisms.
Exercise-specific determinants of anxiety and worry focused on anxiety while explaining the metacognitive
system of 'Generalized Anxiety Disorder (GAD)'. In recent years, anxiety in sports has become one of the most
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talked about elements (34). It is known that anxiety, emotional, and personality factors are of great importance
in sports competitions, but individuals' anxiety states include different emotional reactions. These include
being tense, anxious, and nervous, negative thoughts (worries), and physiological changes (stomach problems,
muscle cramps, and headaches). Therefore, stress and anxiety management are very important for individuals.
"Autogenic work is needed in sports to eliminate stress" (10; as cited in 35). The variety of negative thoughts
created by anxiety creates a situation in which individuals cannot understand their environment. This
situation is seen with an increase in individuals' tension and restlessness (24; as cited in 34). Trait and state
anxiety theory provides a general framework for examining the main variables that involved in stress and
anxiety situations and includes the investigation of possible relationships between these variables (43).
According to Wells, excessive and difficult-to-manage anxiety is the hallmark of the disorder (GAD). Anxiety
is diagnosed not only based on symptoms but also serves as an effective assessment and coping tool that
examines a person's thoughts and beliefs (46). As with most psychiatric disorders, the root cause of GAD is
not fully understood. The adaptive nature of anxiety makes it difficult to distinguish between normal and
pathological levels of stress disorder, as well as to distinguish between psychosocial and biological factors.
Psychosocial and biological factors are likely interdependent (40). GAD is most commonly associated with
depression and personality disorders, as well as other mental illnesses (39). In general, the main features that
distinguish anxiety in GAD from other anxiety are; its prevalence, its chronic and harmful effects on
functionality. Although it is important in all sports branches, mental endurance becomes even more important,
especially in branches where the cyclist must compete with his opponent and the environment. This research
will contribute significantly to the literature, as there is very limited research on mental toughness, anxiety,
worry, and Generalized Anxiety Disorder in sports. For this reason, the discussion regarding the results of the
research will be done indirectly.

METHOD

In this research, the relational survey model was used to determine the relationships between two or
more dependent variables without intervention. These model studies are generally studies in which the
relationship between two or more dependent variables is determined and examined without interfering with
these variables (20). In this study, the mental toughness, worry, anxiety levels, and generalized anxiety
disorder 7 levels of elite and amateur cyclists were examined.

Research Model

This research used a quantitative research method, the relational screening model. This model is
generally used in research where the relationship between two or more dependent variables is determined
and examined without intervening in these variables. In this research, the mental toughness, worry, and
anxiety levels and generalized anxiety disorder-7 levels of elite and amateur cyclists were examined. Amateur
cyclists participating in this study must be using a normal bicycle, not have a license, and not have participated
in competitions. Elite cyclists must be using a bicycle used in different competitions, have a license for at least
one year, and have participated in competitions.

Participants

The research group consists of volunteer cyclists across Tiirkiye in 2023. A total of 219 participants
between the ages of 15-41 were included in the study. In this study, the dependent variables of elite and
amateur cyclists are mental toughness, worry, and anxiety level (EAS), and generalized anxiety disorder-7
(GAD-7) levels; Gender, age, and group (amateur-professional) status constitute the independent variables.
The required qualification numbers have been determined within the scope of the literature. It is stated in the
literature that this potential can be sufficient for the relevant analyses of 5 to 10 times the item (Brown, 2015;
Kline, 2023). The powers that the dimensions used are much higher than this criterion due to the development
of the dimensions used from 11 items.

Relationships between Demographic Variables were examined with ANOVA analysis and the results
are presented in Table 1.
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Table 1. Descriptive statistical information regarding the study group

Variables n %

Female 70 32,0
Gender Male 149 68,0
15-17 34 15,5
Age 18-25 67 30,6
26-33 47 21,5
34-41 71 32,4
Group Amateur 124 56,6
Elite 95 43,4

Total 219 100,0

When Table 1 is examined, it is seen that 32.0% of the participants are women and 68.0% are men. 15.5%
of the participants are 15-17 years old, 30.6% are 18-25 years old, 21.5% are 26-33 years old, and 32.4% are 34-
41 years old It is seen that 56.6% of the participants are amateurs and 43.4% are elite athletes.

Data Collection Tools
Mental Toughness Scale (MTS):

Mental Toughness Scale was developed by Madrigal et al., (26), and Turkish validity and reliability
were tested by Erdogan (9). The scale is a five-point Likert-type scale, ranging from strongly disagree to
completely agree (strongly disagree 1, disagree 2, undecided 3, agree 4, and completely agree 5). The lowest
score that can be obtained in the scale scoring is 11 and the highest score is 55. High scores indicate high mental
toughness and low scores indicate low mental toughness. In this study, the Cronbach alpha value of the Mental
Toughness Scale was determined to be 0.888.

Worry and Anxiety Scale (WAS)

The Turkish validity and reliability of the Worry and Anxiety Scale (WSS) developed by Dugas et al.,
(7) was adapted to Turkish by Akyay (1). WAS is a Likert-type scale with, 11 items and nine points (0-8). The
score that can be obtained in EAS is between 0-80. In this study, the Cronbach alpha value of the Worry and
Anxiety Scale was determined as 0.898.

Generalized Anxiety Disorder-7 Scale (GAD-7)

Generalized Anxiety Disorder-7 Scale (GAD-7) was developed by Spitzer et al. (35). The validity and
reliability study of the scale in Turkish was conducted by Konkan (23). According to DSM IV-TR criteria, the
GAD-7 scale is a scale that measures generalized anxiety disorder and is a self-assessment type. It is a Likert-
type scale [four points between 0-3, (0) never, (1) many days, (2) more than half of the days, (3) almost every
day. The obtained score can be between 0-21 on the scale. Scale scores; between 0-4 points were considered as
mild, 5-9 points as moderate, 10-14 points as high, and 15-21 points as severe anxiety. Eight was determined
as the threshold value for the diagnosis of GAD-7. In this study, GAD-7 Cronbach's alpha value was
determined as 0.833.

Analysis of Data

The data obtained from the research were evaluated using the SPSS Windows 29.00 program. Skewness-
kurtosis values were examined to determine the suitability of the data for normal distribution. One-way
ANOVA was used to compare age scale scores since the data conformed to normal distribution; Independent
groups t-test analyses were used to compare gender, group structure (amateur, professional), and scale scores.
The statistical significance level was taken as 0.05.

Ethical approval and institutional permission

This study was conducted in accordance with the Declaration of Helsinki. The study was approved by
the Pamukkale University Non-Interventional Clinical Research Ethics Committee on Number: E-60116787-
020-503218. Written consent forms were obtained from all participants.

Turkish Journal of Sport and Exercise /Tiirk Spor ve Egzersiz Dergisi 2025 27(2):217-225 220
2073 Faculty of Sport Sciences, Selcuk University



Sehmus ASLAN Orcid 10- 0000-0003-4685-2357 / Bilent AGEUGA Oreid 10- 000-0007-4617-196X

FINDINGS

Gender relationships between the variables were examined with T-test analysis and the results are
presented in Table 2.

Table 2. Comparison of the mental toughness, worry and anxiety, and generalized anxiety disorder-7
statistical analysis results of the cyclists participating in the study according to gender variable

The dependent variable Gender n X Sd t p
Mental Toughness Fel\r/[“;f 17409 jZﬁg 222; 1,233 0,219
Worry and Anxiety Fel\r/[n;f 17409 iigi 12:2?; 3,856 0,000%*
Generalized Anxiety Disorder-7 F‘;\T:lf 17409 Z;i jg;; 3,435 0,001**

* p<0,05; *p<0,001

As a result of the independent sample t-test statistical analysis, no significant difference was found in
the mental toughness level total scores of male and female cyclists (p>.05; Table 2). However, when the total
mean scores of worry and anxiety were examined, a significant difference was detected between male and
female cyclists (p<.000). Table 2 shows that the total mean scores of female cyclists for worry and anxiety are
higher than the mean scores of male cyclists. Finally, when the generalized anxiety disorder-7 total mean
scores were compared between genders, a significant difference was detected against women (p<.001).
Accordingly, the generalized anxiety disorder-7 total average scores of female cyclists are higher than male
cyclists.

Age relationships between the variables were examined with Anova test analysis and the results are
presented in Table 3.

Table 3. Comparison of the statistical analysis results of mental toughness, anxiety, and generalized

anxiety disorder-7 of the cyclists participating in the study according to their age variable.

The dependent variable Age n X Sd F p Difference
15-171 34 48,14 6,742
18-252 67 45,35 6,498

Mental Toughness 26-333 47 46,702 6,527 1,274 0,284
34-414 71 45,67 8,811
Total 219 46,18 7,385
15-17* 34 30,05 17,677

Worry and Anxiety 18-25° 67 3591 20,146 iz;
26-33% 47 24,21 16,859 18,766  0,000%* 4<d
34-414 71 15,08 11,901 4<0
Total 219 25,73 18,650
15-171 34 6,64 4,650

. . . 18-252 67 7,70 5,314

Generalized Anxiety Disorder-7 26335 47 5,27 3,943 6808 0,000 Z<§
34-414 71 449 3,492 )
Total 219 597 4,563

p<0,05% **p<0,001

When Table 3 is examined, no significant difference was detected in the total mental toughness level
scores of the participants according to the age variable (p>.05). The results of the total mean scores of Worry
and Anxiety showed a statistically significant difference according to the age variable (p<.000). Tukey HSD
post hoc analysis was performed to determine which groups the differences occurred. As a result of the
analysis, it was determined that there were significant differences between the 15-17 age group and the 34-41
age group, the 18-25 age group and the 26-33 age group, and the 34-41 age group and the 34-41 and 26-33 age
groups (Table 3). When the generalized anxiety disorder-7 total score averages were compared, a statistically
significant difference was found between the age groups (p<.000). As a result of the Tukey HSD post-hoc
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analysis performed to determine in which groups the difference occurred, a significant difference was found
between the 18-25 age groups, 26-33 age groups, and 34-41 age groups (Table 3).

Amateur and elite cyclists’ relationships between the variables were examined with T-test analysis
and the results are presented in Table 4.

Table 4. Comparison of the mental toughness, worry and anxiety, and generalized anxiety disorder-7
statistical analysis results of the research participants according to amateur and elite cyclists

The dependent variable Group N X Sd t j4

Mental Toughness A’;‘ﬁiur 19254 iigg Zééé -1,982 0,049*
Worry and Anxiety Argizur 192: ;iéz iiig 2,185 0,030*
Generalized Anxiety Disorder-7 Ar]r;iiur 19254 gjgi i:é;; 0,174 0,862

p<0,05*

As aresult of the independent sample t-test statistical analysis, a statistically significant difference was
found in the total mental toughness level scores of amateur and elite cyclists (p<.05). Accordingly, on the one
hand, it was determined that the mental endurance mean scores of elite cyclists were higher than amateur
cyclists, and on the other hand, the total mean scores of anxiety and anxiety state of amateur cyclists were
found to be higher than the mean scores of elite cyclists (p <.05). Finally, there was no significant difference
between the generalized anxiety disorder-7 total mean scores of amateur cyclists and the mean scores of elite
cyclists (p>.05) (Table 4).

DISCUSSION AND CONCLUSION

In this study, no statistically significant difference was found in the mental endurance mean scores
between male cyclists and female cyclists. While some studies in the literature support this result, some studies
do not. For example, it has been reported that men's mental toughness levels are higher than women's and
that there is a significant difference in favor of men at the total score level of mental toughness sub-dimensions
(22). In another study, a significant difference was found in the total scores of mental toughness levels of male
athletes compared to female athletes. The results of these studies were conducted. It was found to be contrary
to the results of our research. Other studies support our research. For example, there was no significant
difference between male and female athletes in terms of mental toughness. In another example, it has been
reported that there is no difference in the mental toughness levels of tennis players in terms of the gender
variable (17). The reason for these differences in the studies may be due to the difference in the subject group
of our study and the different scales used.

The research result shows male cyclists' total worry and anxiety scale scores were lower than female
cyclists. This result is different from some previous studies. For example, no statistically significant difference
was found in any parameter of cycling athletes according to gender (16; 28; 11). In another study, no difference
was found in anxiety levels according to gender (24). The reason these studies differ from the results of our
study can be explained by using different scales and different subject groups and sports branches. In light of
the answers given by female cyclists, the reason why they feel more anxiety and anxiety is that it may be due
to situations such as financial issues, future anxiety, health, traffic accidents, and technical malfunction.

In our study, female cyclists' GAD-7 total mean scores were higher than male cyclists. While this
result is supported by some previous studies, it is not supported by most studies. For example, in his thesis
research, Kankurtay (18) found that women's generalized anxiety disorder (GAD-7) scores were higher than
men's. On the other hand, in different studies conducted on this subject, it has been seen that there are many
studies indicating that GAD-7 does not differ according to gender. In other studies, conducted; It has been
reported that women's trait anxiety levels are higher (2). As a result, studies in the literature reveal
contradictory results. This may be due to the different sample groups and individual and demographic
characteristics of the participants in the studies.
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In our research, no significant difference was detected in the total mental toughness level scores of
the participants according to the age variable. While this result is similar to some studies in the literature, it
differs from some other studies. For example, a study stated that there was no relationship between teachers'
mental toughness levels and age (33). Another study found that there was no difference in the mental
toughness levels of the participants according to age (39). The results of these studies are similar to the results
of our study. On the other hand, a study found that there is a difference in the level of mental toughness
depending on the age variable, that it is in favor of athletes between the ages of 24-29 and 30-35 compared to
athletes between the ages of 18-23, and that as the age of the athletes increases, their mental toughness levels
also increase (38). In another study, it was found that mental toughness increases in direct proportion to age
(28). In a different study, the psychological skills, mental toughness, and anxiety of 174 elite handball players
were examined in terms of age and it was determined that there was no difference in terms of the age variable
(24). This discrepancy may be due to: The reason for this difference in our study may be that only individual
athletes are examined; in related studies, however, both individual and team athletes are included. Also, it is
conducted with different sports branches and different subject groups.

In our research, the results of the total mean scores of the participants on the Worry and Anxiety
Scale (WAS) are respectively; 18-25, 15-17, and 26-33-year-old cyclists’ EAS scores were moderately high
compared to 34-41-year-old cyclists according to the age variable. EAS scores of 34-41-year-olds were at low
levels. In another study, there was no difference between the anxiety profiles of elite athletes and non-athletes;
It has been determined that young athletes have higher anxiety according to the age variable (30). The result
of this research supports the result of the research conducted.

In this study, according to GAD-7 total scores, it was observed that the GAD-7 mean scores of 18-
25-year-old cyclists were medium-high, while the GAD-7 mean scores of 26-33 and 34-41-year-old cyclists
were low. As a result of the research, we can say that GAD-7 levels decrease with increasing age in cyclists. In
this research, we think that factors such as experience, being determined, being more consistent, and
psychological superiority in coping with stress may be among the main reasons for the difference according
to the age variable. However, studies on generalized anxiety disorder-7 (GAD-7) have obtained different
results. For example, in the study on “Development, validation, and feasibility of a general yoga-based
intervention for Generalized Anxiety Disorder (GAD)”, 8 out of 20 patients between the ages of 18-50 were
included in the study, and as a result, patients experienced a subjective change in anxiety scores and severity
after the intervention (27). In a thesis study conducted by Demir (6), a weak relationship was found between
the age variable and trait anxiety. In his thesis study, Beksaci determined that trait anxiety varies according to
age and that anxiety levels are higher at younger ages. When other studies were examined, it was seen that
there were studies supporting that GAD was not related to age. In his study, Kankurtay determined that there
was no significant difference in GAD-7 scores according to the age variable. However, another study also
stated that generalized anxiety may decrease or may not change with age (33). These contradictory findings
across different studies suggest that age may interact with other variables.

In our research, it was determined that the mental toughness level total scores of elite cyclists were
higher than amateur cyclists (10). This result is similar to the results of studies in the literature. For example,
it has been determined that national athletes have a higher level of mental endurance than non-national
athletes and that being a national athlete is an element that increases the level of mental endurance (40). In our
research, the total mean scores of amateur cyclists on anxiety and anxiety state (AAS) were higher than the
mean scores of elite cyclists. In other words, it means that elite cyclists experience less worry and anxiety. This
result is similar to studies conducted in the literature. For example, a study conducted on 97 elite and 114 non-
elite competitive swimmers found that elite athletes interpreted anxiety states as facilitating performance more
than amateur athletes. However, they stated that the anxiety intensity levels in amateur athletes were higher
than in elite athletes (15).

In this study, no significant difference was found between the generalized anxiety disorder-7 total
mean scores of amateur cyclists and the mean scores of elite cyclists. Although there is no direct research on
generalized anxiety disorder-7 in athletes in the literature, the findings of our study are thought to support
studies conducted in different fields in the literature (15; 4; 13; 5). For example, Jones et al. (15) reported that
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there was no difference in the intensity of cognitive and somatic anxiety symptoms between amateur and
professional athletes.

In this study, the mental toughness levels, anxiety and worry states, and generalized anxiety disorder-7 total
average scores of cyclists were examined according to gender, age, and amateur and elite status. As a result;
no significant difference was found between the mental toughness levels of female and male cyclists.
Therefore, we can say that cycling does not affect mental toughness. In our study, the anxiety and worry states
(WAS) and generalized anxiety disorder (GAD-7) of female cyclists were found to be higher than male cyclists.
The fact that women feel more anxiety and worry and generalized anxiety while cycling may be the result of
reasons such as health, traffic accidents, technical malfunctions, financial issues, and future anxiety. There was
no difference between the mental toughness levels of cyclists according to the age variable. However, we can
say that anxiety and worry states decrease with increasing age. The mental toughness levels of elite cyclists
were higher than those of amateur cyclists. This is a result of elite cyclists' performance elements, such as
competition, struggle, and endurance. The anxiety and worry levels (WAS) of amateur cyclists were higher
than elite cyclists. The anxiety and worry levels of amateur cyclists were higher than elite cyclists. It can be
said that the low generalized anxiety (GAD-7) scores of elite cyclists are the result of elite cyclists feeling similar
situations to amateur cyclists (traffic accidents, health, technical malfunction, financial issues, and future
anxiety).
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