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Psychological resilience and
music performance anxiety:
exploring mediators and sex
differences in Chinese choir
members
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Music performance anxiety (MPA) is a prevalent psychological challenge that
can impair musicians’ wellbeing and performance quality. While psychological
resilience has been proposed as a protective factor, the mechanisms underlying
its association with MPA remain unclear, particularly among choir members.
This study examined the direct and indirect relationships between psychological
resilience and MPA via performance control sense and pre-performance
rumination, and further explored whether these pathways differed by sex. A total
of 801 Chinese choir members completed validated measures of psychological
resilience, performance control sense, pre-performance rumination, and MPA.
Structural equation modeling (SEM) was conducted to test mediation effects,
and multi-group SEM was used to assess sex differences. Results showed
that resilience was negatively associated with MPA both directly and indirectly.
Performance control sense emerged as the dominant mediator, accounting
for 53.8% of the total effect, while pre-performance rumination accounted for
7.7%. Multi-group analyses indicated significant sex differences: resilience was
more strongly linked to reduced rumination in females, the protective effect
of control beliefs was stronger among females, and the maladaptive impact of
rumination was stronger among males. These findings highlight psychological
resilience as a key protective factor in MPA, primarily by enhancing control beliefs
and reducing rumination. The study contributes to theoretical understanding
of sex-specific mechanisms and suggests practical implications for resilience-
based, sex-sensitive interventions in music education and choir practice.

KEYWORDS

psychological resilience, music performance anxiety, Chinese choirs, sex differences,
performance control sense, pre-performance rumination

1 Introduction

In the fast-paced and high-pressure modern society, music performance anxiety (MPA)
has become a widespread concern, particularly in the realm of artistic performance
(Papageorgi, 2020). MPA is a common phenomenon characterized by a range of negative
physiological, cognitive, and behavioral symptoms occurring before or during a stage
performance, such as palpitations, sweating, difficulty concentrating, muscle tension, and
avoidance of performance (Lima et al., 2024). MPA not only severely impacts performers’
artistic expression but can also have long-term negative effects on their mental health,
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hindering their career development and artistic potential (Gómez-
López and Sánchez-Cabrero, 2023; Kinney et al., 2025). In China,
with the popularization of art education and the flourishing of
cultural undertakings, the number of individuals involved in music
performance is increasing (Wang and Yang, 2024). Choral singing,
as a collective art form, presents its members with MPA issues
that also warrant attention. However, research specifically targeting
MPA among Chinese choir members is relatively scarce, and the
exploration of its influencing factors and underlying mechanisms
remains insufficiently in-depth.

Psychological resilience, as a positive psychological quality,
is defined as an individual’s ability to successfully adapt and
return to normal functioning in the face of adversity, trauma,
tragedy, threats, or other significant sources of stress (Connor
and Davidson, 2003; Lu et al., 2025). Individuals with high
psychological resilience tend to cope more effectively with stress,
recover quickly from negative emotions, and maintain a positive
and optimistic outlook (Booth and Neill, 2017; Lu et al., 2024b).
In recent years, an increasing number of studies have begun to
focus on the role of psychological resilience in coping with various
psychological stresses, including MPA (Yang et al., 2025). For
music performers, possessing higher psychological resilience may
help them better manage performance pressure and mitigate the
negative impact of MPA.

The ways in which psychological resilience influences MPA
are multifaceted. Firstly, individuals possessing high psychological
resilience often exhibit a stronger sense of self-efficacy and self-
confidence (Leng et al., 2025). This helps them maintain a
positive self-perception in performance situations and reduces
worries about potential failure. Secondly, resilient individuals
are more inclined to actively seek and utilize resources from
others or their environment to alleviate anxiety (Rudenstine
et al., 2025). Numerous studies have demonstrated that high
psychological resilience can effectively buffer the negative impact
of various stressors on an individual’s mental health (Ayed
et al., 2025; Baminiwatta et al., 2025). Specifically, within the
performance domain, research has found that performers with
higher psychological resilience are better able to employ positive
coping strategies, such as positive cognitive reappraisal and
problem-solving, when faced with performance pressure, thereby
reducing their experiences of anxiety (Yang et al., 2025). For
instance, studies of classical musicians and music students revealed
that individuals with higher levels of psychological resilience
reported significantly lower anxiety levels (Kegelaers et al., 2021;
Yang et al., 2025). This suggests that psychological resilience may
protect performers from anxiety by enhancing their psychological
adaptability and stress coping mechanisms. Consequently, this
study hypothesizes that psychological resilience is negatively
correlated with MPA, meaning that choir members with higher
psychological resilience will experience lower levels of MPA.

Exploring the mediation mechanisms between psychological
resilience and MPA is crucial for developing effective intervention
strategies. Performance control sense, as an important cognitive
factor, refers to an individual’s perceived degree of control over
performance outcomes or processes in a performance situation
(Osborne and Franklin, 2002). This mediating mechanism can be
elucidated primarily through the lens of Social Cognitive Theory

(Bandura, 2001), which posits that personal factors (e.g., beliefs,
self-efficacy), behavior, and the environment dynamically interact.
Resilient individuals often demonstrate an internal locus of
control, high self-efficacy, and strong mastery expectations—beliefs
that reduce threat perception and support adaptive performance
behavior (Maddux and Kleiman, 2021). These individuals tend to
appraise performance situations as manageable challenges, which
diminishes anticipatory anxiety and enhances focused attention
(Zhang and Jenatabadi, 2024). These control beliefs minimize the
perceived threat and uncertainty inherent in performing before
an audience, shifting attention away from potential failures and
toward proactive management and successful execution (Albaqawi
et al., 2025). In contrast, individuals with low performance control
sense are more likely to catastrophize, experience fear of negative
evaluation, and engage in avoidance or safety behaviors that
exacerbate anxiety symptoms (Zeng et al., 2021). Particularly in
musical contexts, where external scrutiny is intense, the absence of
perceived control can intensify physiological arousal and cognitive
interference. Therefore, performance control sense may serve as a
mediator: it shapes how performers interpret stress and determines
whether psychological resilience translates into effective coping or
heightened MPA.

Empirical research may support the role of performance control
sense as a key mediator in the resilience–MPA relationship.
Individuals with higher psychological resilience tend to report a
stronger sense of control in demanding performance situations and
are more likely to employ problem-focused coping strategies, which
are associated with reduced anxiety and improved engagement with
the task at hand (Li and Zheng, 2025). These strategies promote
mastery experiences and reduce the likelihood of threat-based
interpretations of performance challenges. In the musical context,
low performance control has been consistently linked to elevated
MPA. Musicians who perceive limited control over performance
outcomes often experience more anxiety symptoms, particularly
in public or evaluative settings (Guyon et al., 2022). Furthermore,
distorted control beliefs have been found to predict maladaptive
thought patterns and increased physiological arousal during
performances (Moral-Bofill et al., 2022). Such individuals are more
likely to feel overwhelmed, doubt their abilities, and engage in
negative self-appraisal, which further reinforces MPA. Based on this
evidence, the present study hypothesizes that performance control
sense mediates the impact of psychological resilience on MPA.
Specifically, choir members with greater psychological resilience
are expected to demonstrate a stronger belief in their capacity to
manage performance demands, thereby experiencing lower levels
of anxiety.

In addition to performance control sense, pre-performance
rumination may also be a critical mediating factor linking
psychological resilience and MPA. Rumination is a repetitive,
passive thinking pattern focused on one’s distress, its possible
causes, and consequences (Watkins and Roberts, 2020). In a
performance context, pre-performance rumination refers to an
individual’s repeated thoughts about negative events related to
the performance, worrying about potential mistakes, excessively
focusing on their physiological reactions, or catastrophizing about
performance outcomes before taking the stage (Kaleńska-Rodzaj,
2021). This thinking pattern often consumes cognitive resources,
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exacerbates negative emotions, and hinders the adoption of active
and effective coping strategies (Kaleńska-Rodzaj, 2021).

According to Gross’s process model of emotion regulation
(Gross and Thompson, 2007), the way individuals regulate
their emotions is shaped by the timing and strategies they
employ in response to emotionally salient situations. Psychological
resilience is associated with the use of adaptive antecedent-
focused strategies, such as cognitive reappraisal, which occur
early in the emotion generative process (Yang et al., 2025).
By reframing performance situations as manageable challenges
rather than potential threats, resilient individuals are less likely
to engage in maladaptive response-focused strategies such as
pre-performance rumination (Yu and Liu, 2024). Rumination
represents a perseverative focus on possible negative outcomes
and one’s own inadequacies, which amplifies negative affect and
undermines effective emotion regulation (Watkins and Roberts,
2020). Consequently, lower levels of psychological resilience
may predispose individuals to heightened rumination before a
performance, which in turn intensifies MPA. Thus, the mediating
role of pre-performance rumination can be explained by the
process model: high psychological resilience facilitates early
adaptive regulation that reduces ruminative tendencies, whereas
low psychological resilience fosters maladaptive rumination that
exacerbates MPA.

Empirical evidence increasingly indicates that psychological
resilience serves as a crucial protective factor against ruminative
thinking. Large-scale studies have demonstrated that psychological
resilience significantly and negatively predicts cognitive rumination
(Mulawarman et al., 2024). Consistent patterns have been observed
across diverse populations, including adolescents, cancer survivors,
and individuals with chronic illnesses, suggesting a broad effect
of psychological resilience in mitigating ruminative tendencies
(Chang et al., 2023; Liu et al., 2023; Ping Chuang et al., 2024).
Mechanistically, resilient individuals are more likely to employ
adaptive regulatory strategies, such as cognitive reappraisal and
problem-solving, rather than engaging in maladaptive rumination
(Yang et al., 2025). However, to date, no empirical research
has directly examined the pathway from psychological resilience
to pre-performance rumination. Within the domain of music
performance, excessive pre-performance rumination, particularly
concerning anticipated failure or somatic symptoms, has been
consistently associated with elevated MPA (Kaleńska-Rodzaj, 2019,
2021). Integrating these lines of evidence, it is plausible to
hypothesize that psychological resilience may indirectly alleviate
MPA by reducing pre-performance rumination. Accordingly, choir
members exhibiting higher psychological resilience are expected to
engage in less anticipatory rumination, thereby experiencing lower
levels of MPA.

Sex differences are an important and frequently explored
variable in psychological research, particularly concerning
emotional distress and stress coping. Accumulated evidence
has consistently demonstrated that males and females differ in
reported anxiety levels, emotion regulation strategies, and coping
styles when confronted with stressful situations (McLean et al.,
2011; Johnson and Whisman, 2013). Within the context of MPA,
studies have frequently reported that female performers tend to
experience and report higher levels of MPA compared to their male

counterparts (Cui et al., 2024). Regarding psychological resilience,
some studies indicate that males and females may differ in certain
dimensions of psychological resilience (Boardman et al., 2008;
Sardella et al., 2022). These differences may manifest in the choice
of coping strategies; for instance, females might be more inclined
to seek social support, while men might prefer to solve problems
independently. Furthermore, performance control sense and
pre-performance rumination may also exhibit sex differences. For
example, females might be more susceptible to social evaluation,
thereby reducing their performance control sense and increasing
their tendency for pre-performance rumination (Johnson and
Whisman, 2013).

Beyond individual constructs, potential sex differences may also
influence the relationships between these psychological variables.
For example, the association between psychological resilience
and pre-performance rumination may be moderated by sex.
Previous research suggests that females are generally more prone
to ruminative coping when experiencing stress, whereas males are
more likely to utilize avoidance or behavioral distraction techniques
(Johnson and Whisman, 2013). Consequently, psychological
resilience may be less effective in mitigating rumination for
females than for males. Similarly, the pathway from rumination
to MPA may differ across sexes, as females, due to their greater
emotional awareness and expressivity, might be more vulnerable
to the distress-amplifying effects of sustained rumination (Stuart
et al., 2025). Although empirical investigations directly testing
these moderation effects remain limited, theoretical frameworks
on sex differences in emotional processing lend support to their
plausibility. Furthermore, the mediating role of performance
control sense in the relationship between psychological resilience
and MPA may operate in a sex-specific manner. For females,
elevated psychological resilience may not necessarily result in a
strong sense of control under evaluative pressure, possibly due to
a heightened sensitivity to negative feedback or social comparison
(Wang et al., 2023). In contrast, males may derive a greater sense
of control from psychological resilience, which could lead to lower
anxiety in performance settings (Wang et al., 2023). Thus, the
present study hypothesizes that the direct and indirect relationships
between psychological resilience and MPA may differ by sex.

In light of the aforementioned background and theoretical
inferences, this study aims to investigate the relationship between
psychological resilience and MPA among Chinese choir members,
with a particular focus on the mediating roles of performance
control sense and pre-performance rumination, while also
exploring potential sex differences in these relationships. This
study will construct an integrated model to test the following
hypotheses: (H1) Psychological resilience is negatively associated
with MPA. (H2) Performance control sense would mediate
the relationship between psychological resilience and MPA, i.e.,
higher psychological resilience would enhance performance control
sense, thereby reducing MPA. (H3) Pre-performance rumination
would mediate the relationship between psychological resilience
and MPA, i.e., higher psychological resilience would reduce
pre-performance rumination, thereby reducing MPA. (H4) The
aforementioned associations may differ between male and female
choir members. The findings of this study will not only enrich our
understanding of the mechanisms influencing MPA, particularly
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its manifestation among Chinese choir members, but also
provide empirical evidence for developing effective psychological
interventions to improve the mental health of music performers.
Figure 1 demonstrates the hypothetical model.

2 Materials and methods

2.1 Participants and data collection

Participants were recruited from 5 community-based choirs
located in Sichuan, China. Data collection was conducted between
July and August 2025 using Wenjuanxing (www.wjx.cn), a widely
used online survey platform in China. Eligible participants were
required to be active choir members aged 18 years or older who
had taken part in at least one public performance within the
past year. Individuals with self-reported severe mental illness or
cognitive impairment were excluded. All participants completed
the questionnaire voluntarily and anonymously, and electronic
informed consent was obtained prior to participation. The study
protocol was reviewed and approved by the Ethics Committee of
Xihua University (Approval number: XH250715-01).

A total of 819 participants initially completed the questionnaire.
Data quality was ensured by excluding cases that failed logical
checks (e.g., inconsistencies between item responses; n = 18). The
final analytic sample comprised 801 respondents, which constituted
the basis for subsequent analyses.

2.2 Measures

2.2.1 Demographic variables
Demographic variables were collected including age, sex, self-

reported family financial situations, employment status, whether
having a partner, and whether being a minority.

2.2.2 MPA
MPA was measured using the Chinese version Stage Music

Performance Anxiety Inventory (Su et al., 2017). It captures
anxiety experienced during actual stage performance and consists
of two dimensions: physiological anxiety (e.g., “I feel nervous”) and
performance-related worry (e.g., “I worry that today’s performance
may go wrong”). It includes 14 items rated on a 7-point Likert scale
ranging from 1 (never) to 7 (always), with higher scores indicating
greater levels of MPA. In the present study, the Cronbach’s alpha
was 0.95.

2.2.3 Psychological resilience
Psychological resilience was measured using the 10-item short

version of the Connor–Davidson Resilience Scale (CD-RISC-10;
Connor and Davidson, 2003). The scale assesses an individual’s
ability to cope with adversity and adapt positively to challenges,
such as change, stress, illness, or failure. Each item is rated on a
5-point Likert scale ranging from 0 (not true at all) to 4 (true nearly
all of the time), with total scores ranging from 0 to 40. Higher scores
indicate greater psychological resilience. The Chinese version of

the CD-RISC-10 has demonstrated good psychometric properties
among Chinese populations (Lu et al., 2024a). In the present
study, the scale demonstrated excellent internal consistency, with
a Cronbach’s alpha of 0.93.

2.2.4 Performance control sense
Performance control sense was measured using the

Controllability subscales of the Kenny Music Performance
Anxiety Inventory (Kenny, 2023). The items capture a sense of
control and confidence in performance situations (e.g., “I often feel
that I cannot control my life”; “Before a concert, I am uncertain
about whether I will perform well”). Each item was rated on
a 7-point Likert scale 1 (Never) to 7 (Always). The items were
reversed, with higher scores indicating higher perceived control.
In the present study, the scale demonstrated excellent internal
consistency, with a Cronbach’s alpha of 0.76.

2.2.5 Pre-performance rumination
Pre-performance rumination was assessed with 2 items adapted

from the Revised Kenny Music Performance Anxiety Inventory
(Kenny, 2009). The items reflect repetitive negative thoughts and
preoccupation prior to performance (e.g., “Before a performance, I
replay the event over and over in my mind”; “Before a performance,
I worry so much that I cannot sleep”). Responses were rated on a 7-
point Likert scale ranging from 1 (Never) to 7 (Always), with higher
scores indicating greater levels of rumination before performance.
In the present study, the scale demonstrated excellent internal
consistency, with a Cronbach’s alpha of 0.79.

2.3 Data analysis

Descriptive analyses were first conducted for demographic
variables. Simple linear regression was used to examine
the associations between demographic variables and MPA.
Pearson correlation coefficients were then calculated to assess
bivariate relationships among key study variables, including
MPA, psychological resilience, performance control sense,
pre-performance rumination, self-scrutiny, and other scrutiny.

To test the hypothesized mediation effects, Structural Equation
Modeling (SEM) with a Maximum Likelihood (ML) estimator was
conducted. MPA was constructed as a latent variable, while other
variables were observed variables. To further examine whether
the hypothesized mediation pathways differed by sex, multi-group
SEM analyses were performed across male and female participants.
Specifically, the fit of a model in which all structural paths were
freely estimated across groups was compared to the fit of a model
in which the structural paths were constrained to be equal across
groups. A statistically significant chi-square difference between
the two models would indicate that the mediation pathways
differed by sex (Kline, 2016). Satisfactory model fit indices included
Comparative Fit Index (CFI ≥ 0.90), Tucker-Lewis Index (TLI
≥ 0.90), Root Mean Square Error of Approximation (RMSEA ≤
0.08), and Standardized Root Mean Square Residual (SRMR ≤
0.08) (Little, 2013). All SEM analyses were tested using Mplus

Frontiers in Psychology 04 frontiersin.org

https://doi.org/10.3389/fpsyg.2025.1703571
http://www.wjx.cn
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Du et al. 10.3389/fpsyg.2025.1703571

Psychological 
resilience

Performance 
control sense

Pre-performance 
rumination

MPA

FIGURE 1

The hypothesized mediation model, MPA, music performance anxiety.

7.3 and other analyses were conducted with SPSS 26.0. Statistical
significance was defined as two-tailed p-value < 0.05.

3 Results

3.1 Descriptive statistics

As presented in Table 1, the majority of participants were
female (73.4%). Most respondents reported currently having a
partner (69.7%) and holding a college degree or above (82.3%).
Regarding socioeconomic status, 21.5% self-reported a monthly
personal income of less than 4,000 Yuan, whereas 12.0% reported a
household income exceeding 10,000 Yuan. In terms of occupational
status, 27.1% of the participants were employed full time, and 20.8%
were students.

The descriptive statistics for the key study variables are
summarized in Table 2. The mean age of participants was 47.74
years, with a range of 22 to 64 years. The mean (SD) score for
psychological resilience was 27.05 (6.78), with values ranging from
0 to 40. The mean (SD) performance control score was 10.25 (6.24),
with a range of 2 to 14. For pre-performance rumination, the mean
(SD) score was 6.85 (2.62). The mean (SD) score for MPA was
40.15 (16.08).

3.2 The associations between demographic
variables and MPA

Age (β = –0.27), sex (reference group = male, female: β

= –0.17), self-reported household income per month (reference
group = < 4,000 Yuan, 4,000–5,999 Yuan: β = –0.15; 6,000–
7,999 Yuan: β = −0.16; 8,000–9,999 Yuan: β = −0.13; > 10,000
Yuan: β = −0.21), and employment status (reference group =
students, full-time: β = −0.22; unemployed: β = −0.17) were
negatively associated with MPA. In contrast, educational level and
whether having a partner were not significantly associated with
MPA (Table 1).

3.3 Pearson correlations

As presented in Table 3, psychological resilience demonstrated
a significant positive correlation with performance control sense
(r = 0.41). Both psychological resilience and performance control
sense were negatively associated with pre-performance rumination
and MPA, with correlation coefficients ranging from −0.71 to
−0.16. In contrast, pre-performance rumination was significantly
and positively correlated with MPA (r = 0.47).

3.4 Mediation analyses

As illustrated in Figure 2, the mediation model demonstrated
an acceptable overall fit to the data (χ2

(11) = 112.55, CFI = 0.96,
TLI = 0.91, SRMR = 0.06, RMSEA = 0.07). The direct effect of
psychological resilience on MPA was statistically significant (β =
−0.15, p < 0.001). In the first pathway, psychological resilience was
positively associated with performance control sense (β = 0.41, p
< 0.001), which was in turn negatively associated with MPA (β =
−0.52, p < 0.001). This indicates that performance control sense
partially mediated the relationship between psychological resilience
and MPA, accounting for 53.8% of the total effect (p < 0.001). In the
second pathway, psychological resilience was negatively associated
with pre-performance rumination (β = −0.16, p < 0.001), which
was in turn positively associated with MPA (β = 0.19, p < 0.001).
Accordingly, pre-performance rumination also served as a partial
mediator of the resilience–MPA association, explaining 7.7% of the
total effect.

3.5 Multi-group SEM

As depicted in Figures 3, 4, the association between
psychological resilience and pre-performance rumination
was not statistically significant among males (β = −0.11, p =
0.110), whereas it was significant among females (β = −0.18, p
< 0.001). The negative relationship between performance control
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TABLE 1 . Participants’ characteristics and associations with MPA.

Variables n % β

Age N.A N.A −0.23∗∗∗

Sex

Female 213 26.6 Ref

Male 588 73.4 −0.17∗∗∗

Educational level

Middle school or below 22 2.7 Ref

High school 120 15.0 −0.07

Three-year college 142 17.7 −0.06

University 425 53.1 −0.02

Master or above 92 11.5 −0.05

Self-reported household income per month

<4,000 Yuan 172 21.5 Ref

4,000–5,999 Yuan 129 16.1 −0.15∗∗

6,000–7,999 Yuan 96 12.0 −0.16∗∗∗

8,000–9,999 Yuan 58 7.2 −0.13∗∗∗

>10,000 Yuan 96 12.0 −0.21∗∗∗

Choosing not to report 250 31.2 −0.14∗∗

Employment status

Students 167 20.8 Ref

Full-time 217 27.1 −0.22∗∗∗

Unemployed 36 4.5 −0.17∗∗∗

Choosing not to report 381 47.6 −0.16∗∗∗

Whether having a partner

Yes 558 69.7 Ref

No 243 30.3 0.07

∗∗p < 0.01.
∗∗∗p < 0.001.
N.A, not applicable; MPA, music performance anxiety; Ref., reference group.

sense and -MPA was stronger for females (β = −0.55, p < 0.001)
compared with males (β = −0.41, p < 0.001). Conversely, the
positive association between pre-performance rumination and
MPA was more pronounced among males (β = 0.32, p < 0.001)
than among females (β = 0.15, p < 0.001).

4 Discussion

The present study aimed to examine the direct and indirect
associations between psychological resilience and MPA in a
sample of Chinese choir members. Specifically, we tested the
mediating roles of performance control sense and pre-performance
rumination, as well as the potential sex differences. The findings
generally supported our hypotheses (H1–H4), with both theoretical
and practical implications for understanding and alleviating MPA
in the context of collective musical performance.

TABLE 2 Participants’ characteristics for continuous variables.

Variables Range Mean SD

Age 22–64 47.74 18.69

Resilience 0–40 27.05 6.78

Performance control sense 2–14 10.25 2.64

Pre-performance rumination 2–14 6.85 2.62

MPA 14–98 40.15 16.08

MPA, music performance anxiety.

TABLE 3 Pearson correlations between variables.

Variables 1 2 3 4

Resilience 1

Performance control
sense

0.41∗∗∗ 1

Pre-performance
rumination

−0.16∗∗∗ −0.54∗∗∗ 1

MPA −0.41∗∗∗ −0.71∗∗∗ 0.47∗∗∗ 1

∗∗∗p < 0.001.
MPA, music performance anxiety.

4.1 The associations between demographic
variables and MPA

The present findings revealed several demographic correlates
of MPA. Age was negatively associated with MPA, suggesting
that older participants experienced lower levels of anxiety,
possibly due to accumulated performance experience and
enhanced emotional regulation with age (Lupiáñez et al., 2021).
Specifically, female participants reported higher levels of MPA
than males, a result consistent with prior research indicating
that female tend to experience greater performance-related
anxiety across musical and non-musical contexts (Barros et al.,
2024). Consistent with previous studies emphasizing the role
of socioeconomic resources, higher self-reported household
income was associated with lower MPA. Individuals with
greater financial security may experience reduced stress and
enhanced access to coping resources, such as private instruction
or performance opportunities, which can buffer against anxiety
(Musgrave et al., 2025). Similarly, participants with full-time
employment reported less MPA than students or unemployed
individuals, possibly reflecting greater life stability, broader
performance experience, or higher self-efficacy acquired through
occupational demands (Nedelcu et al., 2018). In contrast,
educational attainment and partnership status were unrelated
to MPA, indicating that general education and relational factors
may exert limited influence on situational performance stress.
Overall, these results underscore the importance of considering
social and economic circumstances when examining MPA and
suggest that financial and occupational stability may serve
as protective factors against performance-related anxiety in
community musicians.
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FIGURE 2

Structural equation modeling (MPA, music performance anxiety). Standardized coefficients were reported. ***, p < 0.001.
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FIGURE 3

Structural equation modeling for males (MPA, Music performance anxiety). Standardized coefficients were reported. ***, p < 0.001.
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Structural equation modeling for females (MPA, Music performance anxiety). Standardized coefficients were reported. ***, p < 0.001.
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4.2 Psychological Resilience as a protective
factor against MPA

Consistent with H1, psychological resilience emerged as
a robust negative predictor of MPA. This result aligns with
the conceptualization of psychological resilience as a positive
psychological quality that enables individuals to recover from
stress and maintain adaptive functioning in the face of adversity
(Lu et al., 2024b). For musicians, stage performance represents
a highly evaluative and stressful context, often characterized
by intense audience scrutiny and fear of negative evaluation
(Papageorgi, 2020). Our findings reinforce the notion that resilient
performers are better equipped to cope with these challenges
and are therefore less likely to experience debilitating anxiety.
Previous studies of classical musicians and music students have
similarly identified psychological resilience as a protective factor
against MPA (Kegelaers et al., 2021). The present results extend
this evidence to Chinese choir members, a relatively under-
studied population in the performance psychology literature.
Importantly, choir singing differs from solo performance in its
collective nature; members are simultaneously embedded in a
group and evaluated as part of a collective artistic expression.
This dual context may activate social evaluation concerns while
also providing opportunities for mutual support and emotional
buffering (Durrant, 2005; Welch et al., 2014). The significant
negative association between psychological resilience and MPA
suggests that resilient individuals are able to capitalize on these
group dynamics, framing performance challenges as manageable
and less threatening.

4.3 Performance control sense as a major
mediator

Supporting H2, performance control sense was found to
partially mediate the relationship between psychological resilience
and MPA, accounting for more than half (53.8%) of the total
effect. This is a particularly important finding, as it highlights the
central role of control beliefs in performance contexts. Drawing on
Social Cognitive Theory (Bandura, 2001), individuals with strong
control beliefs are more likely to view performance situations
as challenges that can be mastered rather than threats to be
avoided. Such perceptions minimize anxiety by directing attention
toward preparation and skill execution rather than potential
failures. Recent work has also demonstrated that perceived control
is negatively associated with maladaptive coping strategies and
positively linked to mastery experiences (Frazier et al., 2011).
The large mediation effect in the current study underscores
the likelihood that psychological resilience exerts much of its
protective function through its capacity to bolster performers’ sense
of control. From an applied perspective, these findings suggest
that interventions aiming to reduce MPA should not only target
resilience broadly but should specifically cultivate performance
control sense. Cognitive-behavioral training, mastery rehearsal, and
exposure to evaluative environments may strengthen performers’
beliefs in their ability to manage performance situations (Burin and
Osório, 2016). For choir members, structured rehearsal strategies

and conductor feedback that emphasize mastery and competence
may be particularly effective in enhancing perceived control,
thereby reducing MPA.

4.4 Pre-performance rumination as a
secondary mediator

In line with H3, pre-performance rumination also mediated
the resilience–MPA relationship, though its contribution was
comparatively modest (7.7% of the total effect). This finding
provides support for Gross’s process model of emotion regulation
(Gross and Thompson, 2007), which highlights the importance
of antecedent-focused strategies in shaping emotional outcomes.
Resilient individuals are more likely to engage in adaptive strategies
such as cognitive reappraisal, reducing the tendency to ruminate
excessively about possible performance failures. The smaller
mediation effect suggests that while rumination plays a role, it is less
central than performance control in explaining how psychological
resilience buffers against MPA. This result may reflect cultural
nuances: in collectivist societies such as China, cognitive constructs
related to control and mastery may be more salient determinants
of MPA than internal ruminative tendencies (Li et al., 2024).
Additionally, choir members perform within a collective setting,
where shared responsibility may dilute the personal significance of
rumination (Su et al., 2025).

Nonetheless, the role of rumination should not be overlooked.
Consistent with previous research (Tanovic et al., 2017), excessive
anticipatory rumination has been shown to exacerbate MPA
by depleting attentional resources and reinforcing negative self-
evaluations. Our findings indicate that interventions aimed at
reducing MPA could benefit from incorporating mindfulness-
based approaches, acceptance strategies, or metacognitive training
to disrupt maladaptive ruminative cycles. Even if the overall
mediation effect is modest, targeting rumination may still
yield meaningful reductions in anxiety for specific subgroups
of performers.

4.5 Sex differences

Consistent with H4, multi-group SEM revealed that some
hypothesized pathways differed significantly by sex. First,
psychological resilience was negatively associated with pre-
performance rumination among females but not among males.
This finding resonates with evidence that females tend to rely
more heavily on ruminative coping (Johnson and Whisman,
2013). Psychological resilience may therefore play a particularly
important role in mitigating females’ susceptibility to rumination,
serving as a stronger protective factor in this group (Ji, 2024).
Second, the association between performance control sense and
MPA was stronger among females compared to males. This result
suggests that females’ anxiety is more sensitive to fluctuations
in perceived control. According to sex role theory (Eagly and
Wood, 2016), females are socialized to be more attentive to social
evaluation and interpersonal feedback, which may amplify the
role of control beliefs in regulating anxiety. This also aligns with
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research indicating that female musicians often report heightened
self-consciousness and sensitivity to evaluative threats (Cui et al.,
2024). Third, the association between pre-performance rumination
and MPA was stronger among males than females. This somewhat
counterintuitive result may be explained by differences in coping
congruence. While females frequently ruminate and may develop
strategies to buffer its impact, rumination is less typical of males’
coping repertoires (Lilly et al., 2023). Consequently, when males
engage in rumination, it may be particularly maladaptive, leading
to disproportionately high levels of anxiety (Espinosa et al.,
2022). This interpretation echoes findings from stress and coping
research showing that incongruence between typical coping styles
and situational demands can exacerbate distress (McLean et al.,
2011). Together, these results highlight the need for sex-sensitive
approaches to understanding and addressing MPA. For females,
strengthening control beliefs may be particularly effective, whereas
for males, interventions targeting maladaptive rumination may
hold greater promise.

4.6 Theoretical and practical contributions

This study provides both theoretical and practical contributions
to the understanding of MPA. Theoretically, it extends the
literature by integrating psychological resilience, performance
control, and rumination into a comprehensive model, empirically
validating their interrelations within a choir performance context.
By examining sex differences, the study further demonstrates
that the protective effects of psychological resilience and the
mechanisms through which it operates are not uniform across
sexes. This aligns with broader psychological theories emphasizing
sex differences in emotional regulation and stress coping (Sardella
et al., 2022). Moreover, the study refines existing conceptualizations
of psychological resilience by showing that its effects are largely
mediated through cognitive appraisals of control rather than solely
through the suppression of maladaptive thought patterns such as
rumination. This finding underscores the centrality of cognitive
appraisals in MPA and contributes to ongoing debates about the
primary mechanisms through which psychological resilience exerts
its benefits.

Practically, the findings highlight several implications for
music education and performance practice. Educators and
conductors should consider implementing training programs
that simultaneously build psychological resilience and strengthen
control beliefs (Cheung et al., 2024). Structured rehearsal strategies,
opportunities for mastery experiences, and constructive feedback
may serve to enhance both psychological resilience and perceived
control, while mindfulness and metacognitive training could help
performers reduce maladaptive rumination (Osborne et al., 2014).
Importantly, the observed sex differences suggest that interventions
should be tailored: for female choir members, programs that
emphasize self-efficacy, perceived control, and mastery may be
particularly effective, whereas for male members, strategies that
directly address ruminative tendencies, such as mindfulness,
acceptance, and cognitive restructuring, may be more impactful.
At a broader policy level, these findings underscore the value of
integrating psychological resilience training into music education

curricula in China. With the rapid expansion of art education and
the increasing number of individuals engaged in choral singing,
fostering psychological resources such as psychological resilience
may play a critical role in promoting not only artistic success but
also performers’ mental health and wellbeing.

4.7 Limitations

Several limitations should be noted. First, the cross-sectional
design precludes causal inference among psychological resilience,
mediating variables, and MPA. Longitudinal research is warranted
to examine the temporal dynamics of these relationships. Second,
data were based on self-reports, which may be affected by
social desirability bias. Third, participants were members of
community choirs, who may experience lower evaluative pressure
than professional or conservatory musicians. This sampling
characteristic might have influenced the intensity and structure of
MPA observed. Consistent with Spahn et al. (2023), performance
context and expertise level are crucial in shaping MPA; therefore,
future studies should replicate and extend the present model among
professional and student musicians performing under higher
performance demands to test the robustness of the mediating
mechanisms identified.

5 Conclusions

This study shows that psychological resilience is a key
protective factor against in Chinese choir members. Psychological
resilience reduced MPA both directly and indirectly, mainly
through enhancing performance control sense and, to a
lesser degree, through lowering pre-performance rumination.
Performance control accounted for the larger share of the effect,
highlighting its central role in the resilience–MPA link. Notably,
sex differences emerged: control beliefs were more protective
for females, while rumination had a stronger adverse effect for
males. These findings deepen theoretical understanding of the
mechanisms connecting psychological resilience and MPA and
emphasize the need for sex-sensitive interventions. Training that
strengthens psychological resilience and control while reducing
rumination may help cultivate healthier, more confident, and more
resilient performers.
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