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Abstract: This study examined the role of role clarity and safety cognition in shaping mountain climbers’ participation
motivation and safety behavior. The study sample comprised 454 participants (males = 58.8%, mean age = 32 years,
SD = 9.31). They completed measures on five participation motivation dimensions (achievement, interest, knowledge,
socialization, and health) and safety participation. The results from structural equation modelling indicated that participant
motivations in achievement, health, and knowledge significantly predicted safety participation behavior, such as risk
avoidance, self-protection, and mutual assistance, more so than the motivations of interest and socialization. Role clarity
moderated the relationship between motivation and safety behavior by strengthening the positive effect of motivation on
behavior when individuals had a clear understanding of their responsibilities. Safety cognition mediated this relationship,
as stronger motivation enhanced safety awareness, which in turn promoted safety participation. Moreover, role clarity
particularly strengthened the indirect effect in the path from motivation to behavior via safety cognition, forming a
moderated mediation model. These findings suggest that enhancing participation motivation, improving safety cognition,
and optimizing role clarity can significantly boost safety participation in mountain outdoor sports.
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Introduction
Outdoor athletes—particularly mountain climbers—are at
a heightened risk of injury in the absence of effective
preventive measures. Adverse safety incidents have had a
significant negative impact on mountain outdoor sports,
highlighting the urgent need for targeted research. In
the context of mountain climbing, participant motivation
likely plays a critical role in promoting safe practices,
potentially influenced by factors such as role clarity and
safety cognition. However, these factors have not been sys-
tematically examined to inform preventive interventions
that could enhance participant safety behavior. Role clarity
may be especially important, as safety in mountainous
outdoor sports involves both individual responsibility and
team coordination. Furthermore, although the importance
of safety cognition in shaping safety behavior is well
acknowledged, its role has yet to be explored within the
specific context of mountain climbing.

Research Hypothesis

Participation motivation of mountain outdoor athletes
and safety behavior
Participation motivation in mountain outdoor sports refers
to the internal drive that encourages individuals to engage
in these activities and take action. Existing research
highlights diverse perspectives on such motivation. For
instance, individuals may select moderate-intensity activ-
ities to maintain physical health and ensure personal
safety (Bowness et al., 2020). There is also evidence
that athletes experience a sense of achievement when

overcoming physical and psychological challenges or
reaching significant milestones (Ong, 2017), which is
particularly applicable to mountain outdoor sports. In this
context, participant motivation can be understood through
five key dimensions: achievement, interest, knowledge,
socialization, and health.

Safety participation behavior among outdoor athletes
in mountainous regions plays a crucial role in shaping their
behavioral intentions (Murray et al., 2022). Enhancing
safety motivation has been shown to lead to more fre-
quent engagement in safety behavior (Khan et al., 2022).
Conversely, the absence of safety motivation reduces the
likelihood of such behavior, underscoring the essential
role of motivation in promoting safety practices (Subra-
maniam et al., 2023). Accordingly, this study proposes
hypotheses based on the five dimensions of participation
motivation: achievement, interest, knowledge, socializa-
tion, and health.

Role clarity moderation and safety cognition mediation
Role clarity refers to mountain outdoor athletes’ ability
to accurately understand and fulfil their responsibilities
within outdoor activities, thereby enabling self-regulation
and safe behavior. According to Role Theory (Turner,
1990), when individuals perceive alignment between their
organizational roles and their self-concept, they are more
likely to demonstrate strong role engagement; in contrast,
misalignment may weaken their commitment and lead
to behavioral inconsistencies. In the context of outdoor
sports, the clarity and enactment of roles significantly
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Figure 1. Research hypothesis model. Note. Direct and mediation effect: —; moderation effect: . . . . . .

influence both participation and behavior. Role socializa-
tion encompasses interactions between individuals and the
social environment, the development of role relationships,
and the enactment of roles in specific contexts (Marinho
et al., 2016). Different roles (e.g., team leader, group orga-
nizer, safety monitor) shape distinct behavioral patterns as
individuals align themselves with group expectations and
process information either systematically or intuitively.

Safety cognition refers to an individual’s awareness,
understanding, and judgment regarding potential risks
and safety procedures in a given activity. It encompasses
perceptions of danger, risk evaluation, preparedness, and
decision-making under hazardous conditions (Arezes &
Miguel, 2008). Among mountain athletes, a high level
of safety cognition ensures awareness of the inherent
risks involved in high-altitude and high-intensity activities.
Conversely, low safety cognition may result in the neglect
of essential safety protocols and the tendency to overstep
the limits of safe participation (Mallett et al., 2007). Safety
cognition plays a pivotal role in accident response, directly
influencing individuals’ capacity to make informed deci-
sions and effectively manage emergencies (Turner, 2019).

The present study posits that in mountain outdoor
sports, individuals’ self-perceived role orientation rein-
forces role awareness, which in turn has a direct impact
on safety behavior. Misinterpretation or ambiguity regard-
ing one’s role may lead to unclear responsibilities,
interpersonal conflict, and increased risk-taking behav-
ior (Shepherd et al., 2023). Conversely, high role clarity
contributes to enhanced service quality, stronger self-
awareness, and a greater ability to meet performance
expectations (Al-Dwaikat et al., 2020). When individuals
clearly understand their roles, they are better equipped to
adapt to their environment, mobilize their competencies,
and engage in safer behavior.

Based on the preceding literature and supported by
qualitative research findings, the current study develops
and tests a theoretical framework (Figure 1), examining
the relationships among participation motivation, safety
cognition, role clarity, and safety participation behavior in
mountain outdoor athletes.

The goal of this study is to explore how different
dimensions of participation motivation influence safety
participation behavior among mountain outdoor athletes,
and to clarify the mediating role of safety cognition and the
moderating effect of role clarity within this relationship.

In conclusion, the conceptual model of this study is
shown in Figure 1.

H1a–1e: Achievement, interest, knowledge, socializa-
tion, and health have a positive impact on
the safety participation behavior of mountain
outdoor athletes.

H2a–2e: Safety cognition plays a mediating role
between achievement, interest, knowledge,
socialization, health and safety participation
behavior of mountain outdoor athletes.

H3a–3f: Role clarity plays a moderating role
between achievement, interest, knowledge,
socialization, health, safety cognition and
safety participation behavior of mountain
outdoor athletes.

Method

Participants and setting
A total of 454 mountain outdoor athletes participated in
the study. Their demographic characteristics are summa-
rized in Table 1. As shown in the table, the majority
of participants were young and middle-aged males with
higher education levels. Most were active outdoor sports
enthusiasts residing in economically developed regions
across China, with responses collected from 29 provinces
and cities, indicating a wide geographical distribution.

Measures
This study employed established and validated scales, with
all items rated on a seven-point Likert scale ranging from
1 (“strongly disagree”) to 7 (“strongly agree”).

Participation motivation was assessed using the
Participation Motivation Scale (PMS) adapted from Albu-
querque et al. (2017) and Roychowdhury (2018). The scale
consists of 20 items across five dimensions: achievement,
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Table 1. Demographic characteristics of valid samples (n = 454)

Attributes Frequency (%) Basic feature Frequency (%) Basic feature Frequency (%)

Gender Occupation Education background
Male 267 (58.8) Full-time student 14 (3.1) Junior high

school and below
4 (0.1)

Female 187 (41.2) Enterprise staff 314 (69.2) Senior high
school

15 (3.3)

Age Government civil
servants

22 (4.8) Junior college 46 (10.1)

18~25 117 (25.8) Education and
research

personnel

23 (5.1) Undergraduate 325 (71.6)

26~30 123 (27.1) Individual
entrepreneur

21 (4.6) Postgraduate or
above

64 (14.1)

31~40 141 (31.1) Professionals 33 (7.3) Monthly income (RMB)
41~50 52 (11.5) Freelancer 12 (2.7) 2500 and below 20 (4.4)
51~60 18 (4.0) Soldier 1 (0.1) 2501~5000 103 (22.7)
≥60 3 (0.5) Retiree 2 (0.1) 5001~10,000 214 (47.1)
Participate in activities within one year Others 12 (2.7) 10,001~15,000 95 (20.9)

Never before 11 (2.4) Duration of the last activity Above 15,000 22 (4.8)
Once 65 (14.3) Within 1 day 156 (34.4)
2~3 times 324 (71.4) 1~2 Days 187 (41.2)
4 times and more 54 (11.9) More than 2 days 111 (24.4)

interest, knowledge, socialization, and health. Sample
items include: “I enjoy the sense of achievement after
completing a challenge” and “I participate to stay healthy.”
The PMS demonstrated good reliability, with a Cronbach’s
alpha of 0.804 (>0.70) and a KMO value of 0.792 (>0.70),
indicating strong internal consistency and sampling
adequacy.

Safety participation behavior was measured using a
4-item scale based on Liu et al. (2020) and Bayram
et al. (2021). This scale evaluates individuals’ proactive
engagement in safety-related activities beyond compli-
ance, including learning, preparation, and peer support.
Sample items include: “I actively learn safety knowledge
before engaging in outdoor sports” and “I assist others
in ensuring safety during activities.” The scale showed
acceptable reliability with a Cronbach’s alpha of 0.736
(>0.70) and a KMO of 0.795 (>0.70).

Role clarity was assessed using a 4-item scale adapted
from Kim et al. (2013). The scale measures the extent
to which individuals understand their roles and respon-
sibilities during outdoor sports participation. A sample
item is: “I clearly understand what is expected of me
when participating in outdoor team activities.” The scale
demonstrated strong reliability (Cronbach’s alpha = 0.823
> 0.70) and a KMO value of 0.837 (>0.70).

Safety cognition was evaluated using a 4-item scale
developed based on Arezes and Miguel (2008). This
measure assesses an individual’s awareness and cognitive
evaluation of safety risks and procedures. Sample items
include: “I always assess potential risks before starting an
outdoor activity” and “Being aware of safety guidelines
helps me avoid danger.” The scale achieved a Cronbach’s
alpha of 0.763 (>0.70) and a KMO of 0.812 (>0.70),
supporting its validity and reliability.

Procedure
Participation in the study was entirely voluntary. All par-
ticipants were informed about the purpose of the research,
the confidentiality of their responses, and their right to
withdraw at any time without penalty. Informed consent
was obtained electronically before participants proceeded
with the questionnaire. No personally identifiable informa-
tion was collected, and all data were anonymized and used
exclusively for academic research purposes.

The questionnaire was distributed online via social
media platforms and outdoor activity groups from March
to April 2024. To ensure the reliability and representa-
tiveness of the sample, participants were recruited from
diverse mountain outdoor sports communities across 29
provinces and cities in China. A total of 454 valid
responses were collected after excluding incomplete or
inconsistent questionnaires, yielding an effective response
rate of 89.35%. The final sample primarily consisted of
young and middle-aged individuals with frequent outdoor
activity experience, aligning with the demographic profile
of typical mountain outdoor athletes.

Data analysis
Using SPSS 27.0 and AMOS 23.0, confirmatory factor
analysis (CFA) was conducted to assess the measurement
model, which included the latent variables of safety par-
ticipation behavior, safety cognition, role clarity, health,
achievement, socialization, knowledge, and interest. The
model demonstrated a good fit based on the following
indices: RMSEA = 0.034 (<0.08), CFI = 0.953 (>0.90),
TLI = 0.947 (>0.90), and SRMR = 0.036 (<0.08),
indicating that the model met recommended thresholds
and exhibited satisfactory overall model fit. These results
provided a robust foundation for subsequent reliability and
validity testing.
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As shown in Table 2, both the Cronbach’s alpha coef-
ficients for each dimension and for the overall variables
exceeded the recommended threshold of 0.70, indicating
strong internal consistency. Furthermore, all composite
reliability (CR) values surpassed 0.70, demonstrating ade-
quate convergent reliability. Factor loadings for individual
items ranged from 0.629 to 0.784, further supporting
good convergent validity. Additionally, all KMO values
exceeded 0.70, confirming the sampling adequacy for
factor analysis.

Model comparison tests showed that the eight-factor
nested model outperformed alternative models on all stan-
dard fit indices. Other nested models exhibited SRMR
values above 0.05, indicating suboptimal fit. In con-
trast, the eight-factor model showed significantly better fit
statistics and discriminant validity, confirming its appro-
priateness for representing the latent constructs used in
this study.

In this study, the SPSS PROCESS macro (Version
4.20) was used to examine the influence of five dimensions
of participation motivation—achievement, interest, knowl-
edge, socialization, and health—on safety participation
behavior among mountain outdoor athletes. These five
dimensions served as independent variables, with safety
cognition as the mediating variable and safety participation
behavior as the dependent variable. The bootstrapping
method was employed with 5000 resamples and a 95%
bias-corrected confidence interval (CI) to assess the sig-
nificance of effects. When the CI did not include zero, the
effect was considered statistically significant.

To test the mediating effect of safety cognition, Model
4 of PROCESS was applied, with each participation
motivation dimension entered as an independent variable,
safety cognition as the mediator, and safety participation
behavior as the outcome. The results confirmed that safety
cognition partially mediated the relationship between par-
ticipation motivation and safety participation behavior.

Table 2. Reliability and validity test (n = 454)

Variable Dimension Item coding SFL Dimension Cronbach’s α Variable Cronbach’s α KMO

PM

Knowledge
CR=0.7571

AVE = 0.4379

ME1
ME2
ME3
ME4

0.650
0.665
0.653
0.661

0.747

0.879 0.836

Achievement
CR = 0.8010

AVE = 0.5026

MA1
MA2
MA3
MA4

0.665
0.690
0.784
0.686

0.795

Socialization
CR = 0.8268

AVE = 0.5442

MS1
MS2
MS3
MS4

0.738
0.762
0.713
0.737

0.826

Health
CR = 0.8123

AVE = 0.5200

MH1
MH2
MH3
MH4

0.674
0.743
0.751
0.714

0.812

Interest
CR = 0.8356

AVE = 0.5597

MI1
MI2
MI3
MI4

0.748
0.769
0.729
0.746

0.835

SPB SP1 0.668

Single dimension 0.736 0.795
CR = 0.7411 SP2 0.626

AVE = 0.4174 SP3 0.624
SP4 0.665

SC SR1 0.653

Single dimension 0.763 0.812
CR = 0.6996 SR2 0.653

AVE = 0.4370 SR3 0.691
SR4 0.677

RC RC1 0.729

Single dimension 0.823 0.837
CR = 0.8258 RC2 0.779

AVE = 0.5427 RC3 0.714
RC4 0.723

Note. n = 454. PM = Participation motivation; SPB = Safety participation behavior; SC = Safety cognition; RC =
Role clarity.
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To examine the moderating effect of role clarity, hier-
archical regression analysis was conducted. In the first
step, control variables were entered into the model. In the
second step, the independent variables (motivation dimen-
sions) and the moderator (role clarity) were included.
In the final step, the interaction terms between each
motivation dimension and role clarity were added. The
analysis revealed that role clarity significantly moderated
the effects of participation motivation on safety behavior.

Additionally, Model 15 of PROCESS was used to test
the moderated mediation effect. After including the control
variables, role clarity was introduced as a moderator of
the second stage of the mediation pathway—specifically,
the link between safety cognition and safety participation
behavior. This model tested whether the indirect effects
of participation motivation on safety behavior via safety
cognition varied as a function of role clarity.

Results

Correlation analysis
Table 3 presents the mean value, standard deviation, and
correlation coefficient of the variables under examina-
tion. It is evident that the independent variables such

as achievements, interests, knowledge, socialization, and
health exhibit a significant positive correlation with both
the dependent variable of safety participation behavior
and the intermediary variable of safety cognition. This
data provides initial support for the proposed hypothesis.
Furthermore, the fact that the minimum square root of
the Average Variance Extracted (AVE) for each variable
(0.661) exceeds the maximum correlation coefficient value
(0.620) indicates strong discrimination validity among
the variables.

Direct effects of motivation on safety behavior
Analysis of Table 4 revealed that the confidence intervals
for five dimensions of motivation to safety participation
behavior did not contain zero, with all p values < 0.05.
Therefore, the five dimensions of participation motivation
significantly and positively impact the safety participation
behavior of mountain outdoor athletes. Consequently, the
direct path assumptions H1a–H1e can be considered valid.

Mediating effect of safety cognition
The results are summarized in Table 4, indicating that
the confidence intervals for the indirect effects of safety

Table 3. Correlation analysis (n = 454)

Variable Achievement Interest Knowledge Socialization Health SPB SC RC
Achiev-ement (0.728)
Interest 0.36** (0.748)
Know-ledge 0.45** 0.55** (0.662)
Sociali-zation 0.32** 0.47** 0.59** (0.738)
Health 0.35** 0.41** 0.69** 0.62** (0.721)
SPB 0.44** 0.21** 0.5** 0.35** 0.45** (0.646)
SC 0.35** 0.48** 0.6** 0.64** 0.58** 0.41** (0.661)
RC 0.48** 0.5** 0.51** 0.44** 0.39** 0.37** 0.36** (0.737)

Note. **p < 0.01; The diagonal brackets indicate the square root of the AVE. PM = Participation motivation;
SPB = Safety participation behavior; SC = Safety cognition; RC = Role clarity.

Table 4. Summary of effect testing (n = 454)

Dependent variable Project Effect Boot SE 95% Bootstrap CI

LLCI ULCI

Achievement
Gross effect 0.3077 0.0297 0.2493 0. 3660
Direct effect 0.2514 0.0300 0.1924 0.3104

Indirect effect 0.0562 0.0123 0.0346 0. 0835

Interest
Gross effect 0.2226 0.0323 0.1592 0.2859
Direct effect 0.1314 0.0339 0.0648 0.1981

Indirect effect 0.0911 0.0174 0.0604 0.1288

Knowledge
Gross effect 0.4091 0.036 0.3384 0.4798
Direct effect 0.3232 0.0399 0.2449 0.4015

Indirect effect 0.0859 0.0215 0.0476 0.1316

Socialization
Gross effect 0.2959 0.0366 0.2240 0.3678
Direct effect 0.1732 0.0417 0.0915 0.2550

Indirect effect 0.1227 0.0262 0.0766 0.1793

Health
Gross effect 0.3553 0.0337 0.2891 0.4214
Direct effect 0.2693 0.0373 0.1960 0.3425

Indirect effect 0.0860 0.0203 0.0484 0.1304
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Figure 2. Simple slope analysis of the moderating effect of role clarity on the five dimensions of participation motivation and safety
participation behavior

motivation on participation behavior do not include zero,
with all p values < 0.05. These findings suggest that safety
cognition partially mediates the relationship between
achievement, interest, knowledge, socialization, health,
and safety participation behavior, supporting hypotheses
H2a–H2e.

Moderating effect of role clarity

The results indicated significant effect on safety partic-
ipation behavior with interactions between achievements
and role clarity (B = 0.294), interests and role clarity
(B = 0.175), knowledge and role clarity (B = 0.223),
socialization and role clarity (B = 0.190), health and role
clarity (B = 0.266). Therefore, these findings confirm
the moderating role of role clarity in the main effect,
supporting the establishment of hypotheses H3a–H3e.

The simple slope test was conducted to analyse the
moderating impact of role clarity on the five dimensions
of the main effect, and to uncover the trend of this mod-
erating effect. As illustrated in Figure 2, the interaction
slope between independent variables and role clarity esca-
lates as independent variables increase, suggesting that as
role clarity improves, the positive predictive influence of

the five dimensions of participation motivation on safety
participation behavior gradually intensifies.

It was found that the interaction term between moderat-
ing variables and safety cognition (B = 0.259) significantly
predicted safety participation behavior, suggesting that
role clarity can influence the latter part of the path
mediated by safety cognition. To visually represent the
moderating effect, a simple slope analysis technique was
employed. The high (M+1SD) and low (M-1SD) groups
were based on one standard deviation above and below the
mean value (M) of the variable, respectively. This analysis
led to the creation of Table 5 and Figure 3.

For outdoor sports participants with low levels of role
clarity (M-1SD), the positive predictive impact of safety
cognition on safety participation behavior did not include
0 (CI = [0.003, 0.105]), and this effect became more
pronounced with the gradual enhancement of role clarity
from M-1SD to M+1SD, as evidenced by a confidence
interval of [0.068, 0.175]. This suggests that enhancing
role clarity can facilitate the influence of participation
motivation on safety participation behavior through safety
cognition, assuming H3f is confirmed.
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Table 5. Adjustment effect test

Role clarity Effect Boot SE Boot CI lower limit Boot CI upper limit

Safety cognition
M-1SD 0.066 0.021 0.03 0.109

M 0.093 0.023 0.051 0.139
M+1SD 0.117 0.029 0.066 0.178

Figure 3. Simple slope analysis of mediator with moderator

Conclusion and Future Work

Discussion and conclusion
Participation motivation significantly influences safety
participation behavior, with achievement, interest, knowl-
edge acquisition, socialization, and health playing key
roles. Achievement motivation positively impacts safety
participation, as individuals derive a sense of accomplish-
ment from reaching their goals (Wiegand & Geller, 2005)
and are more likely to engage in safe practices. Interest, as
the primary intrinsic motivation, reflects athletes’ passion
for mountain sports. Sustained engagement requires a
safe environment, as injuries from unsafe behavior can
weaken enthusiasm, whereas a secure setting enhances
long-term participation (Wu et al., 2022a). The moti-
vation to acquire knowledge fosters safety participation,
as individuals seek new experiences and self-learning
opportunities. A learning-oriented mindset promotes risk
awareness and safety-conscious actions (Huitt, 2001).
Similarly, social motivation significantly influences safety
behavior, as individuals adjust their actions to align
with group norms and minimize social anxiety, reinforc-
ing adherence to safety protocols (Grant & Shandell,
2022). Health motivation further reinforces safety behavior
through protection motivation theory, which posits that
individuals adopt self-protective measures when activities
pose risks to their well-being. Prioritizing health encour-
ages adherence to safety practices, reducing accident risks
(Wu et al., 2022b). This study’s findings align with this
perspective, demonstrating that health concerns signifi-
cantly shape safety participation behavior among outdoor
athletes. These insights highlight the multifaceted role of
participation motivation in fostering a culture of safety in
mountain sports.

Safety cognition acts as a mediator between the five
facets of participation motivation and safety participation
behavior. The theory of information processing highlights
those variations in human cognition stem from different
external stimuli and information processing mechanisms.

The motivation to engage in outdoor sports in moun-
tainous areas serves as a driving force for individuals to
participate in such activities. Motivations such as seeking
knowledge, achievement, socialization, health, and interest
all necessitate a concern for safety during activities. This
demand for safety information fluctuates based on dif-
ferent motivations, ultimately shaping individuals’ safety
awareness through the processing of safety-related infor-
mation. Stronger safety awareness significantly impacts an
individual’s safety behavior (Cheng et al., 2022a, 2022b),
while a lack of safety knowledge can lead to deficien-
cies in safety practices (Wu et al., 2022a). Consequently,
safety cognition significantly influences safety participa-
tion behavior. Building upon this analysis and the findings
regarding the main effect of participation motivation on
safety behavior in this study, it is reasonable to conclude
that safety cognition serves as a partial mediator in the
relationship between participation motivation and safety
participation behavior.

Role clarity acts as a moderator between five fac-
tors of participation motivation and safety participation
behavior, particularly in the latter part of the sequence
of participation motivation → safety cognition → safety
participation behavior. The study highlights the impor-
tance of mountain outdoor athletes understanding their
own abilities and roles in outdoor sports. It emphasizes the
need for individuals to recognize their responsibilities and
specific roles within the activity team. Safety participation
behavior is seen as a voluntary action that goes beyond
typical role expectations. Role theory suggests that social-
ization involves interactions with society, forming role
relationships, and playing individual roles (Biddle, 2013).
Different roles have varying interactions and demand. A
clear understanding of one’s position and abilities can
impact their ability to engage in safe behavior. Role
cognition influences behavior through communication and
actions (Eagly, 1997). Therefore, the study suggests that
role clarity moderates the relationship between motivation
and safety participation behavior among outdoor athletes
in mountainous areas.

Implications for theory and practice
This study makes several important contributions to the
existing literature on safety participation behavior in
mountain outdoor sports. First, it introduces role clarity
into the explanatory framework linking participation moti-
vation to safety participation behavior, offering a novel
perspective that shifts focus from external management
to individual cognition and role perception. The use of
grounded theory enables a deeper understanding of how
different motivational dimensions drive safety behavior
and enriches empirical research in this domain.
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Second, the study identifies the mediating role of
safety cognition, clarifying how participants’ awareness
and understanding of safety procedures shape their behav-
ior. It further examines the moderating effect of role clarity,
revealing that individuals with higher clarity in their roles
are more likely to translate motivation into safety behavior.
Additionally, it tests the moderating role of safety cogni-
tion in the motivation–behavior link, thereby presenting a
more comprehensive model that integrates both internal
cognition and social-role factors.

These findings offer a solid empirical foundation
for understanding how individual-level psychological
mechanisms influence safety practices, and provide new
theoretical insights for the broader field of safety man-
agement in adventure and outdoor sports. Moreover, this
study supports the development of mountain outdoor
sports science by identifying practical intervention points
for improving safety outcomes—particularly through
enhanced role awareness and safety education.

From a practical perspective, this study emphasizes
the critical importance of structured safety education in
enhancing safety awareness among mountain outdoor ath-
letes. Given that safety cognition mediates the effect of
participation motivation on behavior, targeted interven-
tions are needed to reinforce this pathway. Disseminating
professional safety knowledge and delivering regular
safety training can significantly improve participants’ risk
perception and preparedness. Athletes can also strengthen
their safety awareness through self-learning, peer edu-
cation, and experiential practice. Event organizers are
encouraged to implement comprehensive safety briefings,
on-site training programs, and real-time risk assessments.
Collaboration with regulatory bodies is also essential for
standardizing safety protocols, raising public awareness,
and ensuring athletes are equipped with basic first aid and
emergency response skills.

Equally important is the recognition of athletes’ skill
levels and role responsibilities to optimize team dynam-
ics and manage risk effectively. Encouraging participants
to evaluate their own competencies prior to participa-
tion facilitates informed decision-making and enhances
situational safety. Organizers should assess individual
and team capabilities, communicate expectations clearly,
and adjust team compositions as necessary. Regulatory
bodies may also consider setting standardized thresholds
for activity difficulty and minimum skill requirements,
enabling athletes to make more accurate self-assessments
and allowing organizers to form safer, more balanced
teams. Such frameworks are critical to maintaining high
safety standards and supporting the sustainable and orderly
development of mountain outdoor sports.

Limitations of the study and future directions
This study has several limitations. First, its cross-sectional
design restricts causal interpretation. Future research may
adopt longitudinal or experimental approaches. Second,
the reliance on self-reported data may introduce bias;
incorporating behavioral or observational measures would
strengthen validity. Lastly, as the sample was limited
to Chinese participants, future studies should explore

cross-cultural generalizability and consider broader envi-
ronmental or team-level factors to enrich the model.

Conclusion
This study advances the understanding of safety partici-
pation behavior in mountain outdoor sports by integrating
participation motivation, safety cognition, and role clarity
into a comprehensive model. Using grounded theory and
empirical testing, the research demonstrates that safety
cognition mediates the relationship between participation
motivation and safety behavior, while role clarity moder-
ates both the direct and indirect effects. These findings
highlight the critical roles of cognitive awareness and
social role perception in promoting safety.

Practically, the study underscores the importance
of strengthening safety education, clarifying participant
roles, and tailoring interventions based on motivational
profiles. The proposed framework offers valuable implica-
tions for researchers, organizers, and policymakers aiming
to enhance safety outcomes and promote the sustainable
development of mountain outdoor sports.
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