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Abstract: The aim of this study is to improve understanding and awareness of the idea of athletic
mental energy (AME), which is thought to be underrepresented in the literature. Athletes can
perform well in competitive situations as a result of AME, which acts as mental energy in other
areas. In order to do this, the relationship between mental energy and winning medals was
analysed among a group of Indonesia's elite athletes. Cross-sectional analysis and a correlational
survey method were both used in the study design. There were 368 elite athletes consisting of 203
male athletes and 165 female athletes from the city of Bandung who participated in different sports
and had an average age of 23 were included in this study. The data analysis used was descriptive
univariate, bivariate using chi-square and multivariate using multiple linear regression in SPSS 26.
The results obtained explained that AME as a whole has a 58.5% impact on the R Square value,
while other factors outside the model have a 41.5% influence. In-depth, As a statistical conclusion,
it has been found that AME's components of motivation (10,3%), concentration (12,8%), and
confidence (14,6%) are highly related to winning medals, with scientific discoveries that back up
the theoretical framework. Indonesian elite athletes need to be made aware of the relationship
between Athletic Mental Energy (AME) and its contribution to medal success, and it is
recommended that relevant information be disseminated by the authorities. Further investigation is
needed to examine the relationship between cognitive effort and high-performance in various
sports.
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INTRODUCTION

High-performance sports among elite athletes showcase a distinct lifestyle, emphasising
strategies for achieving success, showcasing exceptional athletic techniques, and demonstrating
the ability to outperform competitors (Barraclough et al., 2022). There is a growing recognition
among coaches and managers that performance is not solely determined by technical, tactical, and
physical factors. Empirical evidence indicates that the psychological perspective considers
physical, technical, and tactical components as crucial. Concurrently, the psychological
conditioning of athletes holds considerable significance while the emphasis of sports research on
physical skills tends to overlook the various factors that can impact sports performance (Abou
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Elmagd, 2019). Unfortunately, at times, an athlete may exhibit sufficient physical preparedness,
but the existence of stress, excitement, tension, and anxiety during pre-competitive and competitive
events can hinder their cognitive abilities (Natalia et al., 2023), leading to undesirable performance
results. The ever-changing socio-economic landscape in the sports industry has resulted in an
increased level of neuropsychological stress that athletes encounter (McLoughlin et al., 2021a).
While stress is an inherent aspect of life in general and competitive sports in particular, extensive
research has established that excessive stress can result in physical and mental health issues.
Athletes are subject to a variety of stressors throughout their careers, both related to their sport
(such as injury and performance pressure) and unrelated to it (such as bereavement and abuse)
(McLoughlin et al., 2021b). These stressors can be quite intense and demanding. According to
recent research, there is an indication that elite athletes may be more susceptible to experiencing
mental health issues (Gorczynski et al., 2017).

Athletes who exhibit persistent efforts to achieve their highest possible athletic
performance levels, regardless of circumstances (e.g., good or bad situations) and setting (e.g.,
training and competitive environments), are frequently characterised as possessing mental
toughness (Gucciardi et al., 2015). The training of athletes is dependent on various factors,
including physical, technical, functional, and psychological aspects. Contemporary training models
are nowadays designed based on the body's response to efforts. Understanding psychic and
biological energy contributes to a higher energy potential athlete (Dumitru & Grimalschi, 2021). The
significance of energy for human beings cannot be overstated, as it exists in diverse forms within
the natural world. The manifestation of mental energy is evident through its sourcing of diverse
forms (Lu et al., 2018). The term "mental energy" encompasses various definitions, including the
characterization of distinct biological mechanisms that underlie the ability of neurons in the brain to
perform physical tasks (Loy et al., 2018). Additionally, this term can appropriately denote affective,
motivational, and cognitive processes (Wang et al., 2021). Mental energy is an important
determinant of performance and success (Iso-Ahola & Dotson, 2016). On the other hand, achieving
success in various fields relies on the capacity to sustain long periods of work without giving up on
fatigue (Herlambang et al., 2019).

An instrument to evaluate AME has been developed and verified, and the researchers
discovered that AME accurately predicted who would win medals. To be more specific, an increase
of one point in score in AME was connected with 1,14 times the probability of winning a medal

when the AME score was taken into account (Lu et al., 2018). Mental energy has been the subject
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of research in diverse fields, such as sport psychology. Due to the existence of a wide range of
concepts and measures, researchers in the field of psychology have initiated the process of
conceptualising mental energy. Nutrition researchers are particularly interested in investigating
which type of supplement can effectively enhance human cognitive function (Dammann et al., 2013;
Mohajeri et al., 2015). The concept of mental Athletic Mental Energy, or AME, has been found to
correlate with nutrition and dietary intake (Yildiz et al., 2020). However, it is important to note that
this construct does not align perfectly with physical energy levels. Further research is required to
enhance comprehension of the AME phenomenon, given that mental energy is a subjective state.
As research progressed, the concept was defined as the capacity to engage in cognitive activities,
the strength of emotions associated with energy and fatigue, and the drive to undertake cognitive
and physical endeavours. Hence, The concept of mental energy in sports pertains to the capacity
to engage in sustained and productive cognitive activity, including the ability to concentrate, avoid
interruptions, and persevere in the pursuit of a resolution to a given problem.

In the context of high-performance sports, early studies predominantly focused on
strategies for recovering from poor performance. The athlete's psychological profile typically covers
a comprehensive representation of their personality traits, cognitive abilities, and mental processes
that are linked to athletic performance. The profiles of athletes exhibit an outstanding level of
stability over time. Despite the increasing focus given to the subject issue, researchers have not
yet definitively determined the variables that impact the psychological welfare and overall wellness
of high-performance elite athletes (Moesch et al., 2018). Significant focus has been directed
towards the study of mental energy as a cognitive resource (Goldfarb & Henik, 2014; Shenhav et
al., 2017). The concept of cognitive resource refers to the finite capacity of an individual's cognitive
system to process and manage information. This capacity is limited and can be depleted by
engaging in cognitively demanding tasks, resulting in reduced performance on subsequent tasks.
The notion of cognitive resource has been widely studied in the fields of psychology and
neuroscience and has important implications for understanding human cognition and behaviour
(Balanev et al., 2022). The literature on mental energy assesses the amount of mental energy that
is at one's disposal for cognitive tasks. The concept of mental energy pertains to an individual's
conviction in their ability to carry out cognitive or physical activities (Boolani & Manierre, 2019;
Wang et al., 2021). During the process of task engagement, mental energy is utilised to augment
mental focus, which in turn leads to improved task performance and increased mental intensity

(Shenhav et al., 2013). Due to its connection with high-level functions such as perception,
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reasoning, and creativity, the use of mental energy by athletes in sports activities is essential for
athletic performance and sporting success (Lu et al., 2018). In addition, the lack of a valid and
reliable measure of mental energy in sports poses a challenge for researchers to make progress
in their understanding of the significance of mental energy in sports environments (Yildiz et al.,
2020).

The performance of elite athletes is defined by greater levels of motivation, confidence,
anxiety-free performance, attention focused on skills, and effective concentration. Various forms of
self-confidence have been recognised by athletes, encompassing a belief in their ability to perform
physical skills, reach outstanding levels of physical fitness (Sahin & Bastik, 2019), make intelligent
choices (Bostanci et al., 2019), utilise mental skills such as concentrating attention and coping with
anxiety (Thomas & Thrower, 2022), recover from difficulties, overcome obstacles, attain mastery
and performance of self-imposed standards, and triumph over opponents to demonstrate
superiority (Ruiz Barquin et al., 2019). Psychological resilience refers to the capacity of an
individual to utilise mental processes and behaviour to foster individual abilities and safeguard
oneself against the potential negative effects of stressors (Fletcher & Scott, 2010; Galli & Gonzalez,
2015). Motivation is a crucial factor that propels individuals towards achieving their objectives. It
requires an in-depth awareness of goals, procedures, and approaches, along with the development
of incentives that regulate and guide human behaviour (Blynova et al., 2022). Achievement
Motivation has been identified as a key factor in promoting the acquisition of skills, overcoming
challenges, and striving for excellence in athletic endeavours. Motivational general mastery refers
to the use of mental imagery to maintain focus and ensure safety in stressful situations (Pakulanon,
2016). Athletes with high levels of self-efficacy in competitive scenarios are inclined to utilise a
greater amount of motivational imagery compared to their competitors with low self-efficacy.
Following analysing the significance of imagery in sports, a statistically significant variance was
found, indicating that male athletes outperformed their female counterparts in the "Cognitive
Imagery" subcategory (Kaplan et al., 2022). Specifically, AME will be utilised to measure an
athlete's levels of vigour, confidence, motivation, tirelessness, concentration, composed AME and
attitude towards winning medals. Therefore, this study aimed to investigate the concept of athletic
mental energy (AME) as a metric for assessing various psychological factors that contribute to elite

athlete medal winning.
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METHOD

The present study used a cross-sectional and correlational methodology to construct an
original theoretical framework. The model was utilised to determine the correlation between Athletic
Mental Energy (AME) and the winning of medals by elite athletes. The study population consisted
of 1140 elite athletes from the city of Bandung, Indonesia who competed in the 14th west java
provincial sports week 2022 multi-event from 48 sports. The random sampling method was used
to obtain a sample size of 368 athletes, which comprised 203 male athletes and 165 female
athletes, by utilising the Slovin formula. The data was collected through the use of the survey
method. Participants were provided with a comprehensive outline of the research objectives,
confidentiality policies, and procedural guidelines. The data were collected throughout a period
from September 2022 to November 2022. The present study utilised a questionnaire to gather data
on sociodemographic characteristics and the Athletic Mental Energy Scale (AMES).

The socio-demographic characteristics questionnaire is based on an analysis of the
relevant literature. The survey consisted of five separate questions regarding the participant's age,
gender, educational background, category, and status as an elite athlete representing the city of
Bandung at the 14th West Java Provincial Sports Week in 2022. The Athletic Mental Energy Scale
(AMES) was developed by Lu et al (Lu et al., 2018). and adapted to the Indonesian language. The
instrument comprises 18 Likert-type items rated on a five-point scale. The instrument evaluates 18
items on a five-point Likert scale and is comprised of six subscales: vigour, confidence, motivation,
tireless, concentration, and composite AME. The alpha values for the subscales are 0.75, 0.82,
0.86, 0.89, 0.87, and 0.90, and the coefficients range from 0.78 to 0.91. Cronbach's alpha
coefficients for the subscales determine the instrument's reliability.

In this study, univariate analysis is carried out, which makes use of analytics that attempt
to explain the characteristics of each research variable by using a frequency distribution. In
addition, a bivariate analysis was performed on the SPSS 26 application using the chi-square test
on the AME composite score variable incorporated with medal winning. Furthermore, a multiple
linear regression analysis was conducted to test the effect of each independent variable on the
AME component, namely vigour, confidence, motivation, tireless, concentration, and the AME
composite score on the medal-winning dependent variable in order to test the hypothesis.
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RESULTS

Table 1. Crosstabulation between Medal and Gender

Gender Total
Male (N)  Male (%) Female (N) Female (%) (N) (%)
Medal  Non-Medal 80 39,4 % 47 28,48 % 127 34,51 %
Bronze 28 13,79 % 34 20,60 % 62 16,84 %
Silver 43 21,18 % 42 25,45 % 85 23,09 %
Gold 52 25,61 % 42 25,45 % 94 25,54 %
Total 203 55,2 % 165 44,8 % 368 100 %

The present study involved a total of 368 participants who completed the research protocol.
Among these samples, 203 were identified as male, while 165 were identified as female. Table 1
presents a comprehensive account of the number of medals earned by the athletes who took part
in the study as well as reports on the age distribution of a sample population. The sample consisted
of 52 individuals aged 12-16, 214 individuals aged 17-25, 77 individuals aged 26-35, 14 individuals
aged 36-45, and 11 individuals aged 46 years or older. According to the recorded data, a proportion
of 25.54% of athletes, which translates to a total of 94 individuals, achieved gold medals. Similarly,
23.09% of athletes, or 85 individuals, achieved silver medals, while 16.8% of athletes, or 62
individuals, achieved bronze medals. The remaining 34.5% of athletes, equivalent to 127
individuals, did not receive any medals. The data indicate that among the gold medalists, there
were 52 male athletes (25,61%) and 42 female athletes (25,45%). Similarly, among the silver
medalists, there were 43 male athletes (21,18%) and 42 female athletes (25,45%), while among
the bronze medalists, there were 28 male athletes (39,4%) and 34 female athletes (20,60%).
Additionally, the non-medalist group consisted of 80 male athletes (39,4%) and 47 female athletes
(28,48%)

Table 2. Chi-Square Tests

Value df Asymptotic Significance (2-sided)
Pearson Chi-Square 153.311 150 .001
Likelihood Ratio 172.891 150 .001
Linear-by-Linear Association 251 1 .000
N of Valid Cases 368

According to Table 2, which was the output of the results of the bivariate analysis, the

Asymp value. Sig (2-sided) on the Person Chi-Square test is 0.001, and this information was known
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based on the findings of the bivariate analysis. Because of the Asymp. Sig (2-sided) 0.001 < 0.05,
the decision-making basis that there is a significant relationship between Athletic Mental Energy
(AME) and elite athlete medal winning. According to what is presented in the table, there are no
expected cells with a value of less than five percent. According to the results of the Pearson chi-
square test, which can be found above, the p-value is 0.001 and the chi-square is 153.311,
indicating that the test criteria were successfully fulfilled and allowing for the execution of

multivariate tests.

Table 3. Model Summary Test Results between Athletic Mental Energy (AME) and Elite Athletes’ Medal-Winning

R R Square Adjusted R Square  Std. Error of the Durbin-Watson
Estimate
597 585 512 1.204 1.890

Table 3 displays the regression equation's results, indicating an R Square value of 0.585
or 58.5%. This value signifies that Athletic Mental Energy (AME) has an impact of 58.5% on the
elite athlete medal winning. However, it is important to note that the remaining 41.5% of the
outcome is influenced by other variables that are not accounted for in the model. A relationship
between variables is considered favourable when the R Square value exceeds 50%. Furthermore,
Table 3 presents the results of the SPSS output, which includes the Durbin-Watson value of 1.890
and a significance level of 0.05 for the regression model. The dataset used for analysis consisted
of 368 samples, with 6 independent variables (k). The dL and dU values were calculated to be
1.7989 and 1.8552, respectively. Autocorrelation is absent as the Durbin-Watson value falls within
the range of dU=1.7989 and (4-1,7989 = 2,20102).

Table 4. ANOVA Test Results between Athletic Mental Energy (AME) and Elite Athletes’ Medal-Winning

Sum of df Mean Square F Sig.
Squares
Regression 5.033 5 1.007 1.694 013
Residual 525.043 362 1.450
Total 530.076 367

According to the findings of the regression model's ANOVA test, as shown in Table 4, the
significance value of 0,013 is less than the predetermined alpha level of 0,05. This indicates that

the null hypothesis (HO) is rejected. Therefore, it can be concluded that the estimated linear
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regression model is a viable tool for explaining the significant correlation between Athletic Mental

Energy (AME) and elite athlete medal winning.
Table 5. Coefficients Test Results between Athletic Mental Energy (AME) and Elite Athletes’ Medal-Winning

B Std. Error t Sig.

(Constant) 1.191 1.223 2.156 018
Confidence 146 .043 4.059 .043
Motivation 103 042 4.148 .009
Concentration 128 .043 4.656 013
Tireless -.065 .065 1.909 314
AME 106 022 4,131 .040

The coefficient results in table 5 are used to determine the regression equation and the
partial or individual influence of the subscales in Athletic Mental Energy (AME) on the Athlete Medal
Winning variable. A positive constant value suggests that the AME variable (Confidence,
Motivation, Concentration, Tirelessness, and Composite AME) of 1.191 has a positive influence.
As a result, if AME has an effect on one unit, the Athlete Medal Winning variable will increase or
be fulfilled. This is also highlighted by the Sig. value of 0.018<0.05, indicating that it has a significant
relationship to Athlete Medal Winning. This regression testing section's output only contains five of
the six subscales examined; the other subscale, vigour, was deleted in the previous testing step
which conceptually, vigor and tirelessness are the same constructs (Lu et al., 2018).

The B value in the confidence subscale is 0,146, which is the variable regression coefficient
value, and increasing it by one unit increases athlete medal winning by 14.6% with a positive
coefficient, indicating that the confidence and athlete medal winning variables have a positive
relationship with a significance value of 0,043<0,05, indicating that confidence has a significant
relationship to Athlete Medal Winning. In addition, the variable regression coefficient in the
motivation subscale is 0,103, and increasing it by one unit increases athlete medal winning by
10.3% with a positive coefficient, indicating that the motivation and athlete medal winning variables
have a positive relationship with a significance value of 0.009<0.05, indicating that motivation has
a significant relationship with Athlete Medal Winning. The variable regression coefficient in the
concentration subscale is 0,128, and increasing it by one unit increases athlete medal winning by
12.8% with a positive coefficient, indicating that the concentration and athlete medal winning
variables have a positive relationship with a significance value of 0,013<0,05, indicating that it has
a significant relationship to the Athlete Medal Winning. The variable regression coefficient for the
tireless subscale is -0,065, and if it increases by one unit, athlete medal winning decreases by 6,5%
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with a negative coefficient, indicating that the tireless and athlete medal winning variables have a
negative relationship with a significance value of 0,314>0,05, indicating that tireless has no effect
on Athlete Medal Winning. Following that, the value of B on the composite variable AME is 0,106,
which is the variable regression coefficient, which if increased by one unit increases athlete medal
winning by 10,6% with a positive coefficient, indicating that the composite AME and athlete medal
winning variables have a positive relationship with a significance value of 0,040<0,05, indicating

that confidence has a significant relationship to Athlete Medal Winning.

DISCUSSION

Since elite sports have the potential to significantly contribute to the economic growth and
societal well-being of nations, elite athletes are driven to exhibit their best performance as they are
responsible for upholding the reputation of the nation and region they are representing. This is due
to the economic and social advantages that elite athletes, in particular, can provide, thereby
enhancing the conditions within each respective country (Khanmoradi et al., 2022). The pinnacle
performance of elite athletes is dependent upon interactions of physiological and psychological
variables. As a way to mitigate the risk of injuries and promote psychological well-being, athletes
must maintain optimal physical conditions (Rusdiyanto et al., 2021). In addition, elite sports also
encompass rigorous training, competitive tournaments, fierce competition, and significant cultural
difference (Brouwers et al., 2015). Based on the results of the univariate analysis which showed
that out of a total of 368 participants consisting of 55.2% male athletes (N=203) and 44.8% female
athletes (N=165), how gender identity is constructed in elite sport argues that sport is a unique
socio-cultural context where gender category membership may be enacted both the same and
different than in other contexts (Hannon et al., 2009). This is because patriarchal societies impose
definitions and expectations of masculinity and femininity upon individuals at an early age, and
these expectations are then reinforced through socialization (Farias et al., 2017). These prior study
findings examine femininity stereotypes while analysing how society's interpretation of femininity
and how this affects the progress of women's sports. Overall, these research indicate that gender
identity in elite sports is a complicated and nuanced concept influenced by a variety of sociocultural
influences.

Based on the results of bivariate tests indicating a significant correlation between Athletic
Mental Energy (AME) and medal-winning by elite athletes, it is supported by multiple studies, such

as Soccer players' AME positively mediated their psychological skills in soccer (PSIS) and attitudes
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(ATS), with ATS positively associated with AME and PSIS (islam, 2022). AME mediated both
aspects. In this connection, the other study examined the cognitive imagery levels of male athletes
are notably higher than those of female athletes, particularly in the context of team sports where
the levels are more composed. The utilisation of imagery by athletes is also influenced by their
levels of mental athletic energy (Kaplan et al., 2022). Furthermore, there is a correlation between
pre-competition mental energy and performance among table tennis players with physical
disabilities (Chuang et al., 2022). In general, the aforementioned studies indicate that the mental
energy of athletes is a significant determinant of their athletic performance, and it is recommended
that forthcoming research attempts investigate the associations between cognitive exertion and
performance in various sports and among diverse athlete populations.

The results of the multivariate analysis show that the confidence subscale has a statistical
Beta value of 0.046. This correlates to a rise of 14.6% in the chance that an elite athlete will win a
medal. The previous study revealed a positive and significant correlation between self-confidence
and various forms of motivation, including intrinsic motivation to acquire knowledge and achieve
goals, intrinsic motivation to seek stimulation, external regulation, identification, introjection,
intrinsic motivation, and extrinsic motivation (Sari et al., 2015). Athletes who possess higher levels
of confidence in their team's abilities tend to exhibit greater levels of exertion, establish more
ambitious objectives, demonstrate increased resilience in the face of obstacles, and ultimately
achieve greater performances (Fransen et al., 2017). In addition, the great performances and
recognition an athlete receives in their sports community can serve as a solid foundation for building
confidence and a solid athletic identity (Sekerogdlu, 2017).

The motivation subscale's multivariate results show a statistical beta value of 0.103, which
could increase the number of medals athletes win by 10.3%. Athletes' satisfaction and motivation
have a large impact on their performance results. In addition, a high level of intrinsic motivation to
engage in activities that offer them satisfaction and enjoyment are more likely to have a positive
view of their sport participation (Mélinis & Vilkas, 2018). Through the mediation of intrinsic
regulation and personal-barrier self-efficacy, autonomous motivation in sport organisations results
in greater self-efficacy, performance satisfaction, and task-oriented motivational climate (Blecharz
et al., 2015). The results of other studies also show that male athletes show higher motivation
through competition, whereas team sports athletes have higher motivation and greater task-related
motivation (Ong, 2019). By providing competency support and autonomy-supportive behaviours,

coaches can assist athletes in developing self-determined forms of motivation, which can contribute
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to greater sporting success. Moreover, athletes who are intrinsically motivated tend to have a
greater impact on their performance outcomes.

The multivariate results for the concentration subscale indicate a statistical beta value of
0.128, which has the potential to enhance the number of medals won by athletes by 12.8%. The
ability to maintain focus and attention, commonly referred to as concentration, is a crucial factor in
achieving optimal performance in sporting activities (Strand & Craw, 2023). Athletes need to be
able to keep their attention on the task at hand and tune out any distracting influences (Jannah et
al., 2019). While concentration can be improved through training and practice, the athlete's ability
to focus or divide attention (to apply the maximum mental processing resources to a single element
of a task) determines their performance in different sports and tasks within sports (Vaughan &
Laborde, 2021). Athletes need to be able to either concentrate their attention on a single activity or
split it between many tasks, depending on what they are doing. Maintaining concentration is

essential for peak performance in sports.

CONCLUSIONS

Elite sports play an important role in economic growth and societal well-being, with athletes
striving for peak performance. Gender identification in top athletics is complicated and impacted by
sociocultural variables such as patriarchal societies and socialisation. Maintaining ideal physical
conditions and resolving cultural variations are critical for athletes' well-being. Athletic Mental
Energy (AME) is highly connected with medal-winning in top athletes, favourably improving
psychological skills and attitudes. Male athletes have higher amounts of cognitive imagery, and
cognitive effort impacts pre-competition mental energy. The confidence subscale connects
favourably with elite athletes' medal potential, with more self-confidence leading to greater effort,
ambitious goals, resilience, and enhanced performance. Athletes' success is significantly
influenced by intrinsic motivation, with autonomous motivation in sport organisations resulting in
higher self-efficacy, contentment with performance, and task-oriented motivation. Coaches may
assist athletes in discovering their own drive, which can increase their success in sports.
Maintaining concentration and attention is critical for optimum performance in sporting activities,

since athletes must focus on tasks while avoiding distractions.
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