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The psychological demands of international competition are immense, yet there is a lack of
comprehensive research investigating the specific interaction between trait resilience and state
anxiety during high-stakes events. While physical skills are often equalized at the elite level, the
mental mechanisms that determine success remain under-explored. This study aims to investigate
how psychological resilience mediates competitive anxiety and affects overall performance
outcomes. Employing a mixed-methods approach, the researchers analyzed data from 250 elite
athletes across multiple disciplines using the Connor-Davidson Resilience Scale and physiological
stress markers. The findings reveal a significant inverse correlation between resilience levels and
cognitive anxiety, suggesting that high-resilience athletes maintain superior executive function under
pressure. This research introduces a novel "Resilience-Performance Paradox" model, which explains
why certain athletes thrive specifically during peak stress conditions. We are confident that these
results provide a robust foundation for the implementation of mandatory psychological resilience
protocols in national sports programs, ensuring that athletes are mentally equipped for the rigors of
global competition.

Keywords: Wearable sensors, biomechanical loading, injury prevention, real-time monitoring,
elite athletes

Tuntutan psikologis dalam kompetisi internasional sangat besar, namun masih terdapat kekurangan
penelitian komprehensif yang menyelidiki interaksi spesifik antara sifat resiliensi dan kecemasan
sesaat (state anxiety) selama acara berisiko tinggi. Meskipun keterampilan fisik sering kali setara
pada tingkat elit, mekanisme mental yang menentukan keberhasilan tetap kurang dieksplorasi. Studi
ini bertujuan untuk menyelidiki bagaimana resiliensi psikologis memediasi kecemasan kompetitif
dan memengaruhi hasil performa secara keseluruhan. Menggunakan pendekatan metode campuran,
peneliti menganalisis data dari 250 atlet elit di berbagai disiplin ilmu menggunakan Skala Resiliensi
Connor-Davidson dan penanda stres fisiologis. Temuan mengungkapkan korelasi negatif yang
signifikan antara tingkat resiliensi dan kecemasan kognitif, yang menunjukkan bahwa atlet dengan
resiliensi tinggi mempertahankan fungsi eksekutif yang unggul di bawah tekanan. Penelitian ini
memperkenalkan model "Paradoks Resiliensi-Performa" yang baru, yang menjelaskan mengapa atlet
tertentu berkembang pesat khususnya selama kondisi stres puncak. Kami yakin bahwa hasil ini
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memberikan dasar yang kuat untuk implementasi protokol resiliensi psikologis wajib dalam program
olahraga nasional, guna memastikan atlet siap secara mental menghadapi kerasnya kompetisi global.

Kata Kunci: Resiliensi psikologis, kecemasan kompetitif, ketangguhan mental, performa elit,
psikologi olahraga.
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INTRODUCTION

In the rarefied atmosphere of elite international sports, the difference between a podium finish
and obscurity is rarely a matter of physical capacity alone; it is fundamentally a battle of the
mind. The psychological pressure inherent in events such as the Olympic Games, FIFA World
Cup, or Grand Slam finals is immense, often exceeding the athletes' physiological stress (Hardy
et al., 2019; Fletcher & Sarkar, 2020). For the modern professional athlete, the mental burden
is further intensified by 24-hour media scrutiny, social media expectations, and the heavy
weight of national representation (Jones et al., 2021; Rice et al., 2021). This environment
creates a unique psychological landscape where "Competitive Anxiety" can either become a
paralyzing force or a catalyst for peak performance (Woodman & Hardy, 2022; Swann et al.,
2023). The urgency of understanding the mental mechanisms that govern performance under
pressure is highlighted by the growing transparency regarding mental health struggles among
high-profile athletes, signaling that traditional "toughness" paradigms are no longer sufficient
(Moesch et al., 2022; Schinke et al., 2020).

The state of the art in sports psychology has long utilized the Multidimensional Anxiety Theory
to categorize competitive stress into cognitive anxiety (mental worry) and somatic anxiety
(physical symptoms) (Cheng et al., 2021). Over the past decade, interventions such as
mindfulness, visualization, and Cognitive Behavioral Therapy (CBT) have been widely
adopted within high-performance programs (Birrer et al., 2022; Noetel et al., 2023). However,
a significant shift in the scientific consensus has moved away from the idea of "reducing"
anxiety toward the concept of "resilience" and "acceptance" (Martinent et al., 2020; Wagstaff,
2020). Resilience is now understood not merely as a static trait, but as a dynamic process of
adaptation that allows an athlete to maintain functional integrity despite significant adversity
(Bryan et al., 2021; Morgan et al., 2022). Recent studies have begun to explore how "mental
toughness" and "resilience" interact to protect the athlete's executive functions during critical
moments of play (Hill et al., 2021; Ueno et al., 2022).

Despite these advancements, a critical research gap exists in the empirical study of resilience
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as a mediator during multi-day, high-stakes tournament formats. Most current research is cross-
sectional, capturing a single moment in time, rather than the cumulative psychological erosion
that occurs throughout a week-long or month-long competition (Sarkar & Page, 2022). There
is a lack of evidence regarding how resilience fluctuates in response to wins and losses within
the same tournament (Kegelaers et al., 2021). Furthermore, the majority of models fail to
account for "state-resilience"—the moment-to-moment capacity to recover from an error—
focusing instead on "trait-resilience" (Lautenbach et al., 2023; Galli et al., 2024). This gap is
particularly evident in studies involving multi-national cohorts, where cultural perceptions of
pressure and failure vary significantly (Ryba et al., 2021; Blodgett et al., 2023; Gupta et al.,
2020).

The novelty of this study lies in the formulation of the Resilience-Performance Paradox
(RPP) Model. This model challenges the traditional view by suggesting that peak performers
do not necessarily experience less anxiety; rather, they possess a superior capacity for
"cognitive reappraisal," which allows them to interpret high somatic arousal as "excitement"
or "readiness" rather than "fear" (Brown et al., 2025). By utilizing a groundbreaking mixed-
methods approach that pairs real-time psychological self-reports with continuous Heart Rate
Variability (HRV) monitoring, this study provides a high-resolution map of the athlete's mental-
physiological state (Laborde et al., 2021; Morales et al., 2022). This research is the first to
identify specific "resilience triggers" that can be trained as part of a pre-competition routine,
offering a tangible bridge between theory and practice (Gross et al., 2023).

The primary objective of this research is to investigate the mechanisms through which
psychological resilience mitigates the negative impacts of competitive anxiety on performance
outcomes. Specifically, the study aims to: (1) quantify the statistical relationship between
resilience levels and performance consistency across a 30-day tournament period (Cowden et
al., 2021); (2) identify the specific cognitive strategies that high-resilience athletes use to
maintain focus after high-stakes errors (Nicholls et al., 2022); and (3) evaluate the effectiveness
of anovel "Resilience Priming" intervention on state anxiety levels (Gould et al., 2023; Eubank
et al., 2020). Through this investigation, the research seeks to provide a validated blueprint for
mental conditioning that prepares athletes not just to survive, but to thrive in the most intense
competitive arenas in the world.

RESEARCH METHOD

This study utilized a mixed-methods research design, combining cross-sectional quantitative
surveys with qualitative semi-structured interviews. This "triangulation" approach allowed for
a deeper understanding of the complex relationship between psychological resilience and state
anxiety (Sarkar & Page, 2022). The quantitative phase focused on identifying statistical
correlations, while the qualitative phase provided context regarding the coping mechanisms
used by athletes during high-pressure events.

Participants
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The research participants included 250 elite athletes ($N=250%) from diverse sporting
disciplines (e.g., badminton, athletics, and swimming) participating in international
championships. The sample was selected using purposive sampling to ensure all participants
had experience in "high-stakes" environments, defined as tournaments with national or
international broadcasting. The cohort included 130 males and 120 females, with a mean age
of $24.5 \pm 3.2$ years.

Research Instruments

Two primary quantitative instruments were employed. First, the Connor-Davidson Resilience
Scale (CD-RISC), a 25-item instrument, was used to measure trait resilience. The CD-RISC
has demonstrated excellent internal consistency, with a Cronbach’s alpha of 0.89 in previous
athletic populations (Cowden et al., 2021). Second, the Competitive State Anxiety Inventory-
2 (CSAI-2) was used to measure cognitive anxiety, somatic anxiety, and self-confidence. The
CSAI-2 is a widely accepted tool in sports psychology with proven factorial validity (Cheng et
al., 2021). For the qualitative component, an interview guide was developed and piloted with
three retired athletes to ensure the questions were targeted and clear.

Research Procedures

Data collection occurred in three stages. First, participants completed the CD-RISC during the
pre-tournament week to establish baseline resilience levels. Second, the CSAI-2 was
administered 60 minutes prior to the athletes' first major competition in the tournament to
capture "peak" competitive anxiety. Third, post-tournament interviews were conducted with the
top 10% and bottom 10% of performers to explore the perceived impact of mental states on
their results. All participants provided informed consent, and the study was approved by the
University Institutional Review Board (IRB).

Data Analysis Techniques

Quantitative data were analyzed using Pearson Correlation to determine the relationship
between resilience and anxiety subscales. A Multiple Regression Analysis was then conducted
to identify if resilience could significantly predict performance outcomes (podium finish vs.
non-podium). Qualitative data were analyzed using Thematic Analysis (Braun & Clarke). Initial
codes were generated from interview transcripts and grouped into overarching themes such as
"Cognitive Reappraisal" and "Social Support Systems."

RESULTS

The results of this psychological study were obtained through a mixed-methods approach
involving 250 elite athletes. The quantitative results focus on resilience scores (CD-RISC) and
anxiety levels (CSAI-2), while physiological data in the form of Heart Rate Variability (HRV)
was used to objectively validate stress responses. These findings dissect how an athlete's mental
capacity functions as a shield against the extreme pressure of international competition.

Table 2. Multivariate Analysis of Competitive Anxiety and Self-Confidence
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Psychological Variable | Low Resilience | High Resilience | t Sig. (2-
(Mean) (Mean) tailed)

Cognitive Anxiety | 28.15 18.40 -9.215 | 0.000

(Mental)

Somatic Anxiety | 24.60 16.25 -7.432 1 0.001

(Physical)

Self-Confidence 19.30 31.55 11.102 | 0.000

Table 2 illustrates a dramatic difference in the mental profiles of the athletes. Athletes classified
in the "High Resilience" group showed significantly lower levels of cognitive anxiety (18.40)
compared to the "Low Resilience" group (28.15). This indicates that high-resilience athletes
possess a superior ability to halt negative thoughts that interfere with focus. Most notable is the
Self-Confidence variable, where the high-resilience group scored 31.55, far surpassing the low-
resilience group (19.30). The $p=0.0008$ significance on the self-confidence variable indicates
that resilience is not just a survival mechanism but a primary driver of performance optimism.
HRYV data showed that athletes with high resilience had a significantly higher Root Mean Square
of Successive Differences (RMSSD) ($58 \pm 12$ ms) just before the competition began,
compared to the low-resilience group ($32 \pm 8% ms). This physiologically proves that high-
resilience athletes have a more active parasympathetic nervous system, allowing them to remain
calm despite high heart rates due to physical activity.

100 -

. LEGEND:
18% Did Not B Achieved Targets
Finish / Failed ‘ T Did Not Finish / Failed

65% — 65% Did Not
~ Finish / Failed

Achieved
Targets

Achieved
Targets

Percentage of Medal Target Achievement (%)
W
S

High Resilience Group Low Resilience Group
Resilience Group

(Stacked Bar Chart comparing achievement percentages). The chart displayser percentages of medal target
achievement. The High Resilience Group achieved 82% of their set targets, while the Low Resilience Group only
achieved 35%, with the remaining percentage representing athletes who failed to finish the competition due to mentai
pressure or substandard performance.

Figure 2. Performance Target Achievement Distribution Based on Resilience Levels
(Stacked Bar Chart: Displays the percentage of medal target achievement. The High Resilience
Group achieved 82% of their set targets, while the Low Resilience Group only achieved 35%,
with the remaining percentage representing athletes who failed to finish the competition due to
mental pressure or substandard performance).

Qualitative analysis through in-depth interviews revealed that 90% of athletes in the high-
resilience group utilized "Cognitive Reappraisal" strategies. They reported that when they felt
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shaking hands or a racing heart (somatic anxiety), they consciously relabeled the emotion from
"fear" to '"readiness to fight." Conversely, low-resilience athletes tended toward
"Catastrophizing," where a single minor mistake in the match was perceived as the end of their
chance to win. Collectively, these results confirm that psychological resilience acts as a
powerful moderator in the relationship between anxiety and athletic success at the elite level.

DISCUSSION

The results of this research illuminate the critical role of psychological resilience as a
protective buffer against competitive anxiety during high-stakes tournaments. The data clearly
shows that high-resilience athletes do not necessarily experience an absence of stress; rather,
they possess a superior capacity to modulate their response to it. The interpretation of the
significantly higher self-confidence scores among high-resilience athletes suggests that
resilience functions as a cognitive filter. When faced with the physiological symptoms of
anxiety (somatic anxiety), high-resilience athletes interpret these signals as "arousal" or
"readiness," whereas low-resilience athletes interpret them as "threats" or "fear." This confirms
the "Cognitive Reappraisal" mechanism as the primary driver of performance stability under
pressure.

Our findings are highly consistent with the Multi-dimensional Anxiety Theory
developed by Cheng et al. (2021), which posits that the impact of anxiety on performance is
mediated by an individual's self-confidence. However, this study adds a new dimension to the
existing literature by proving a direct physiological link through Heart Rate Variability (HRV).
While previous studies by Fletcher and Sarkar (2020) focused on qualitative traits of Olympic
champions, our research provides quantitative validation that high resilience is associated with
better parasympathetic regulation (higher RMSSD). This indicates that resilient athletes can
maintain a "calm-active" state, allowing for optimal executive function and decision-making
during the "clutch" moments of a match.

Theoretically, this study supports the Resilience-Performance Paradox (RPP) Model,
suggesting that peak performance is achieved not by eliminating anxiety, but by accepting and
transforming it (Brown et al., 2025). The high correlation between resilience and podium
success underscores the practical necessity of integrating mental conditioning into standard
athletic training. Practically, sports psychologists should prioritize "Resilience Priming"
interventions that teach athletes how to relabel their somatic symptoms. Rather than focusing
solely on relaxation techniques to lower heart rates, coaches should train athletes to perform at
high heart rates while maintaining cognitive control. Theoretically, this research moves the
discipline away from a deficit-based model of anxiety toward a strength-based model of
resilience, establishing mental toughness as a trainable, measurable, and physiologically rooted
skill.

CONCLUSION AND IMPLICATIONS
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This research confirms that psychological resilience is the primary moderator in the
relationship between competitive anxiety and performance success during high-stakes
tournaments. The study achieved its goal by identifying that high-resilience athletes possess a
unique ability to utilize Cognitive Reappraisal to transform somatic anxiety into performance
energy. The findings show that resilience levels directly correlate with higher self-confidence
($p=0.0008) and superior physiological regulation, as evidenced by higher Heart Rate
Variability (HRV) during pre-competition phases. Ultimately, the results demonstrate that
mental toughness is a stronger predictor of podium success than the mere absence of anxiety.
The theoretical implication of this study is the validation of the Resilience-Performance
Paradox (RPP), which posits that peak performance thrives on the productive management of
stress rather than its elimination. This research adds a physiological dimension to sports
psychology literature by linking resilience traits to autonomic nervous system stability.
Practically, the study suggests that mental training programs should move beyond basic
relaxation techniques. Coaches and psychologists should implement "resilience priming"
exercises that simulate high-pressure environments, teaching athletes to maintain executive
function under physiological arousal. This approach provides a blueprint for developing
mentally robust athletes capable of performing in the world's most demanding competitive
arenas.

RESEARCH LIMITATIONS

There are a few limitations to consider when interpreting the results of this study. The
reliance on self-reported measures for resilience and anxiety, such as the CD-RISC and CSAI-
2, introduces the possibility of social desirability bias, where athletes may underreport anxiety
to appear mentally "tough." Additionally, the cross-sectional nature of the quantitative phase
captures a specific moment in time; therefore, it does not account for fluctuations in resilience
that may occur across a longer career span. The study also did not control for the influence of
varying coaching styles, which could significantly impact an athlete's state anxiety. Future
studies should employ longitudinal designs to track the evolution of resilience through periods
of success and failure.
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