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Abstract: Previous studies have suggested that individuals with hypercompetitive attitude and
interpersonal insecurity would have a high level of anxiety, and anxiety has been found to strongly
impact on sleep quality. However, the associations between competitive attitudes and sleep quality
have not been studied until now. The present study aimed to examine whether anxiety mediates
the relationship between competitive attitudes and interpersonal relationships with sleep quality.
This was a cross-sectional study with a total of 713 college students (age = 20.18 + 2.16 years
old; 78.8% female) recruited online to measure hypercompetitive attitude, personal development
competitive attitude, interpersonal security, state anxiety and sleep quality. Path analysis models
were conducted in this study. The path analysis models showed that both hypercompetitive attitude
and interpersonal security had direct and indirect significant effects on poor sleep quality due to
the mediating effect of state anxiety ( = 0.023, 95% bootstrapped CI: 0.005 to 0.047; 3 = —0.051,
95% bootstrapped CI: —0.099 to —0.010, respectively). However, personal development competitive
attitude had only an indirect significant effect, but it had a negative role on poor sleep quality via
state anxiety ( = —0.021, 95% bootstrapped CI: —0.042 to —0.008). The current study provided
evidence that college students” competitive attitudes would impact sleep quality and highlighted
the mediating role of state anxiety. The current findings suggested that individuals shifting their
hypercompetitive thinking to concentrate on ability development would benefit their mental health.
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1. Introduction

College students in emerging adulthood (ages 18 to 25) are in a transitional and
unstable period that provides the most possibility for identity exploration in academics,
love, employment, and worldviews [1]. The stress, novelty, or change could temporarily
cause an increased amount of comparison [2], which would somehow enhance individuals’
competitiveness [3]. In uncertain environment, the outcome of competition—winning or
losing—is an important indicator contributing to self-evaluation [4]. However, in the face of
competition, some individuals care more about self-discovery and self-improvement during
the process than comparing themselves to others. In contrast, some individuals are obsessed
with the outcome and their superiority over opponents with failure anxiety [5]. Individuals’
competitive attitude and motivation might be the factors behind these differences. Personal
development competitive attitude (PDCA) and hypercompetitive attitude (HCA) are two
kinds of competitive attitudes [6]. Individuals with higher PDCA focus on enjoyment
and mastery of the task. They see others as helpers who provide personal discovery and
learning opportunities, rather than as roadblocks to success [7]. In contrast, individuals
higher in HCA have an indiscriminate desire to compete and win (and avoid losing) at
any cost to maintain or enhance feelings of self-worth, with attendant orientations of
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manipulation, aggressiveness, exploitation, and derogation of others across a myriad of
situations [8]. Individuals with HCA exhibit lower levels of intimacy satisfaction, lower
self-esteem, and higher levels of neuroticism, which means that they are more likely to
have mental health problems [5].

Ryckman et al. reported that hypercompetitiveness was linked to various pathological
behavior [8,9]. Researchers have found that a high level of perceived class competitiveness
in college students was linked to an increased risk of anxiety and depression. Perceptions
of academic competitiveness raised the probability of anxiety by 70% and depression by
40% [10]. The rank-focused competitive beliefs were related to anxiety and stress. Fears of
missing out, being missed and being rejected by others were strong among people who
believed they must struggle for their social place and avoid inferiority [11]. Individuals
with an outcome-focused competitive attitude seem more likely to have higher anxiety.

Hypercompetitiveness and insecure relationships are somehow intertwined [12].
Stapel and Koomen demonstrated that competition promoted a differentiation thinking
in which differences [13] between self and others were emphasized was likely to cause
social comparison. Individuals with higher HCA have a strong desire to win, which is
more likely to generate upward contrast, which would bring a more detrimental impact on
interpersonal interaction with less pro-social behavior, more schadenfreude, less trust and
less cooperation at work [14]. Moreover, researchers suggested that people who perceive
others as potential enemies would feel insecure and unsafe in their social relationships,
prompting them to compete to avoid inferiority, and the feeling of insecure social relation-
ships stimulates a variety of potential defenses, such as anxiety and low mood [15-18].
College students in emerging adulthood are gradually independent of parents, spending
more time with peers and looking for high-quality interpersonal relationships [19]. Emerg-
ing adulthood is also a period for individuals to pursue job development or academic
achievement involving varying degrees of competition, which may negatively impact their
interpersonal relationships [20]. The negative interpersonal relationship was related to a
high level of anxiety [21]. Researchers have also found that university students with greater
loneliness in social interaction had a higher incidence rate of mental health problems, such
as general anxiety and stress [22]. Therefore, it can be inferred that young adults with
hypercompetitiveness and insecure interpersonal relationships might be more likely to
experience mental disorders and problems, such as anxiety.

Individuals with anxiety often experience poor sleep quality [23]. Compared with
healthy controls, individuals with a generalized anxiety disorder reported worse sleep
quality, reflected in maintenance insomnia, early morning awakening, and initial insom-
nia [24]. Horvath et al. provided further evidence of an association between anxiety and
sleep quality, finding that state anxiety was linked to an increase in sleep onset latency,
which would significantly affect individuals” subjective evaluation of sleep quality [25].
Specifically, research based on a sample of emerging adults has shown that a lower level of
anxiety mediated the relationship between trait mindfulness and better sleep quality [26].
Emerging adults with a high level of anxiety are more likely to suffer from poor sleep
quality, which negatively impacts their health, such as declines in immunological [27],
cognitive [28] and emotional functions [29].

Sleep is an important predictor of life quality. However, individuals’ sleep quality
is associated with their level of anxiety [30]. As for college students, their stress during
emerging adulthood—academic/career achievement, pressure to succeed, maintaining
social relationships—often results in poor sleep quality [31]. In addition, when young
adults face social and life challenges, they might encounter problems of interpersonal
competitiveness and communication [3], which would increase their anxiety level [10,32].
Therefore, anxiety appears to be a potential mediator in the effect of competitiveness and
interpersonal relationship on the sleep quality of young adults.

In the current study, we applied a cross-sectional design to investigate the associations
among competitiveness, interpersonal relationship, anxiety and sleep quality. In addition,
we also explored the potential mediation role of anxiety in the influence of competitiveness
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and interpersonal relationship on sleep quality. Based on previous evidence, individuals
who are overly focused on competition frequently experience interpersonal issues [14,20],
which would increase the possibility of anxiety [10,11,22], a risk factor for poor sleep [25,26],
we hypothesized that both competitive attitude and interpersonal insecurity would have a
significant effect on sleep quality, and state anxiety would act as a mediator between the
relationships.

2. Methods
2.1. Participants and Procedure

Data were collected between October 2019 and November 2019. We used a convenience
sampling procedure to recruit participants on the Internet. The survey data were collected
anonymously, and the participants voluntarily decided to take part in this research. The
study’s inclusion criteria were as follows: age 18 to 24; college student. Exclusion criteria
were as follows: having clinical mental disorders, clinical sleep disorders and medical
treatments during the study or one month before participating in the study (mentioned
in the instruction of the survey). Based on the criteria, 768 valid college students were
chosen for the survey, and 55 were excluded because of incomplete data. As a result,
713 participants were analyzed as the final sample (78.8% female, 20.18 &+ 2.16 years old).

After providing informed consent, participants were asked to answer a collection of
online questionnaires in the fixed order, including the Competitive Attitude Scale-Chinese
version, Security Questionnaire, State-Trait Anxiety Inventory, and Sleep Quality Scale. The
time participants completed the questionnaires ranged from 10 to 15 min. The study was
approved by the Ethics Committee of South China Normal University and was conducted
in accordance with the Declaration of Helsinki.

2.2. Measures
2.2.1. Competitive Attitudes

Competitive attitudes were assessed using a 27-item Chinese version of Competitive
Attitude Scale (CAS-C), developed by Chen and Liu in 2003 [33] from the Hypercompetitive
Attitude Scale and the Personal Development Competitive Attitude Scale of Ryckman
et al. [7,8]. Some items had been modified to better fit Chinese culture. The CAS-C consists
of a 14-item personal development competitive attitude subscale (e.g., “I enjoy competition
because it gives me a chance to discover my abilities”), and a 13-item hypercompetitive
attitude subscale (e.g., “It's a dog-eat-dog world. If you don’t get the better of others, they
will surely get the better of you”). Four reversed items are randomly distributed over the
scale (e.g., “I do not see my opponents in competition as my enemies”). Each item is rated
on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). A higher score
indicates a higher competitive attitude. The personal development competitive attitude
scale score ranges from 14 to 70, and the hypercompetitive attitude subscale score ranges
from 13 to 65. In this study, Cronbach’s alpha for the personal development competitive
attitude subscale was 0.88, and for the hypercompetitive attitude subscale, it was 0.74.

2.2.2. Interpersonal Security

To measure interpersonal security, we employed the interpersonal security subscale of
the Security Questionnaire created by Cong and An in 2004 [34]. The Security Questionnaire
is a self-rating scale with two subscales: interpersonal security and certainty of control. The
scale has a total of 16 items, with 8 items for each of the 2 subscales. Interpersonal security
reflects the security experiences of individuals during interpersonal communication (e.g., “I
am afraid of establishing and maintaining close relationships with others”). Certainty of
control measures an individual’s life prediction, sense of certainty, and sense of control
(e.g., “I feel that life is full of uncertainty and unpredictability”). Each item is rated on
5 points, from 1 (strongly agree) to 5 (strongly disagree). The range of scores for each
subscale is 8 to 40, with higher scores indicating high security. The Cronbach’s alpha for
interpersonal security was 0.82, and for the certainty of control was 0.85 in this study.
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2.2.3. State Anxiety

The State-Trait Anxiety Inventory (Form Y) was developed by Spielberger in 1983 [35]
and translated into Chinese by Shen in 1988 [36]. In this study, the state anxiety subscale
of the Chinese Version of State—Trait Anxiety Inventory was used to assess state anxiety.
The State-Trait Anxiety Inventory is a 40-item inventory including 2 separate subscales to
assess state and trait anxiety, respectively. The state anxiety items measure how individuals
feel right now (e.g., “I am tense”), while the trait anxiety items assess how people feel
in general (e.g., “I feel nervous and restless”). The whole scale contains 20 reverse items
(e.g., “I feel calm”), and the scoring must be reversed. Each item is rated on a 4-point
scale from 1 (not at all) to 4 (very so much), with a maximum score of 80 for each subscale.
Higher scores indicate higher anxiety. The Cronbach’s alpha for state anxiety in this study
was 0.93, and for trait anxiety, it was 0.82.

2.2.4. Sleep Quality

Sleep quality was evaluated using a 28-item Chinese version of the Sleep Quality Scale
developed by Yi et al. in 2006 [37]. It measures adults’ sleep quality of the previous month
and gives out a global score. The scale consists of 6 factors, including daytime dysfunction
(e.g., “Difficulty in thinking due to poor sleep”), restoration after sleep (e.g., “Relief of
fatigue after sleep”), difficulty in falling asleep (e.g., “Difficulty in getting back to sleep
after nocturnal awakening”), difficulty in getting up (e.g., “Wish for more sleep after
getting up”), satisfaction with sleep (e.g., “Deep sleep”), and difficulty in maintaining sleep
(e.g., “Waking up easily due to noise”). Each item is rated on a 4-point Likert scale from
0 (few) to 3 (almost always). Scores on the restoration after sleep and satisfaction with sleep
items must be reversed. The total score ranges from 0 to 84. Higher scores represent lower
sleep quality. In this study, Cronbach’s alpha was 0.88.

2.3. Analysis

Based on the research hypothesis, the subscales score of hypercompetitive attitude,
personal development competitive attitude, interpersonal security, state anxiety, and total
sleep quality scores were chosen as the final analyzed data. The Harman single-factor
test was used to analyze the common method bias in order to avoid the common method
deviation caused by the self-report questionnaire survey. The factor analysis results showed
that the first common factor explained 16.83% of the variance (less than 40%), indicating
that a common method bias was unlikely to influence our results.

Descriptive data analysis was conducted to reveal the basic characteristics of the
variables. Bivariate Pearson analysis was conducted to calculate the correlations between
hypercompetitive attitude, personal development competitive attitude, interpersonal secu-
rity, state anxiety and sleep quality variables.

Mplus v8.0 was used to conduct path analysis models. For our study, the path analysis
model involved two independent variables, one mediator and one outcome variable. We
conducted two models which consider competitive attitude (i.e., hypercompetitive attitude
in the first model while personal development competitive attitude in the second model)
and interpersonal security as independent variables, state anxiety as a mediator and sleep
quality as an outcome variable in both models. As shown in Figure 1, both models examined
the direct paths from one of the competitive attitudes and interpersonal security to sleep
quality, as well as the indirect paths from one of the competitive attitudes and interpersonal
security to sleep quality through state anxiety. Gender and college year were statistically
controlled in the path analysis.
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Interpersonal
Security

Figure 1. Path analysis model conducted in the current study. Notes: Double-headed arrows represent
the association between variables, and single-headed arrows represent prediction routes.

3. Results
3.1. Descriptive Analysis and Bivariate Correlation

The final study sample included 713 participants, among which 562 (78.8%) were
women, and 151 (21.2%) were men. Descriptive statistics for all measures and the results
of the bivariate correlational analysis are presented in Table 1. Except for the correlation
between personal development competitive attitude and sleep quality, the scores of all
measures were significantly correlated with each other. Specifically, interpersonal security
was negatively correlated with state anxiety (r = —0.41, p < 0.01), sleep quality (r = —0.18,
p <0.01) and hypercompetitive attitude (r = —0.27, p < 0.01), and positively correlated
with personal development competitive attitude (r = 0.32, p < 0.01). State anxiety was
positively correlated with sleep quality (r = 0.18, p < 0.01) and hypercompetitive attitude
(r=0.30, p < 0.01), and negatively correlated with personal development competitive
attitude (r = —0.27, p < 0.01). Hypercompetitive attitude was positively correlated with
sleep quality (v = 0.16, p < 0.01), and negatively correlated with personal development
competitive attitude (r = —0.16, p < 0.01). However, personal development competitive
attitude had an insignificantly negative correlation with sleep quality (r = —0.02, p = 0.65).

Table 1. Descriptive statistics and bivariate correlation coefficients between measured variables
(n =713).

Mean + SD 1 2 3 4 5
1. Interpersonal security 26.72 = 5.54 -
2. State anxiety 39.75 +10.44 —0.41 * -
3. Sleep quality 58.15 4+ 7.63 —0.18*  0.18** -
4. Hypercompetitive attitude 3227 +7.14 —0.27 ** 0.30 ** 0.16 ** -
5. Personal development competitive attitude 50.21 £7.74 0.32 ** —0.27 ** —0.02 —0.16 ** -

Note: ** p < 0.01.

3.2. Path Analysis

Figure 2 showed the first path analysis model for hypercompetitive attitude with
path coefficients. Specifically, the direct effect of hypercompetitive attitude on sleep qual-
ity was positive and significant (8 = 0.10, p < 0.05). Additionally, the direct effect of
interpersonal security on sleep quality was significantly negative (8 = —0.11, p < 0.01).
The direct effect of hypercompetitive attitude on state anxiety was significantly positive
(B =0.20, p < 0.001), and interpersonal security on state anxiety were significantly negative
(B=—0.35,p <0.001). The direct effect of state anxiety on sleep quality was significantly
positive (B = 0.11, p < 0.05). The indirect effects of hypercompetitive attitude and interper-
sonal security on sleep quality through state anxiety were significant (al*b = 0.023, 95%
bootstrapped CI: 0.005 to 0.047; a2*b = —0.051, 95% bootstrapped CI: —0.099 to —0.010).
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Figure 2. Path analysis model for hypercompetitive attitude with standardized coefficients. Note:
The solid line refers to the statistically significant association. * p < 0.05, ** p < 0.01, *** p < 0.001. 95%
CI are detailed between brackets.

The second path analysis model with personal development competitive attitude is
presented in Figure 3. Specifically, the direct effect of interpersonal security on sleep quality
was significantly negative (§ = —0.15, p < 0.001). The direct effect of personal development
competitive attitude and interpersonal security on state anxiety was significantly negative
(B=—-0.16, p < 0.001; B = —0.35, p < 0.001, respectively). The direct effect of state anxiety on
sleep quality was significantly positive (8 = 0.14, p < 0.01). The indirect effects of personal
development competitive attitude and interpersonal security on sleep quality through
state anxiety were significant (al*b = —0.021, 95% bootstrapped CI: —0.042 to —0.008;
a2*b = —0.066, 95% bootstrapped CI: —0.116 to —0.025).

Personal development
competitive attitude

0.32%
[0.25 to 0.39]

0.07

—0.16%%* [-0.02 t0 0.15] .___

[-0.24 to —0.08]

0.14%*

State anxiety [~ 4 5 0 0.22]

Sleep quality

—().35%%*
[-0.43 to —0.28] —(.15%%%

Interpersonal security

% [~0.22 to —0.07]

Figure 3. Path analysis model for personal development competitive attitude with standardized
coefficients. Note: The solid line refers to the statistically significant path. The dashed line refers to
the statistically insignificant path. ** p < 0.01, *** p < 0.001. 95% CI are detailed between brackets.

In summary, mediation effects of state anxiety were discovered in the first path analysis
model. The findings demonstrated that a hypercompetitive attitude and interpersonal
security were both directly and indirectly related to sleep quality via the state anxiety
pathway. However, in the second path analysis model, state anxiety acted as a mediator
between interpersonal security and sleep quality while working as a suppression variable
between personal development competitive attitude and sleep quality [38,39]. As in the first
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model, interpersonal security exhibited a direct and indirect relationship with sleep quality
via state anxiety. Nevertheless, personal development competitive attitude demonstrated
only an indirect relationship with sleep quality via state anxiety.

4. Discussion

Individuals with hypercompetitive attitudes have been found to have lower levels of
optimal psychological health [9]. However, the associations between competitive attitudes
and sleep quality have not been investigated. The current study aimed to investigate
the role of state anxiety in mediating the relationships between competitive attitudes and
interpersonal security with sleep quality among college students. As predicted, our findings
revealed that individuals with hypercompetitive attitude and interpersonal insecurity are
more likely to experience poor sleep quality due to the increased state anxiety, while
individuals with personal development competitive attitude would experience less state
anxiety and be less likely to have poor sleep quality. To our knowledge, this is the first
study that assessed the relationship between competitive attitude and sleep quality, and
the current findings suggest the importance of the way to view competition on college
students” mental health.

Our study found that a higher hypercompetitive attitude would increase college
students’ state anxiety, which leads to poor sleep quality. Previous studies have noted
hypercompetitive individuals’ intense pursuit of success would result in time and energy
over-expenditure and lead to anxiety experience [9]. Moreover, individuals who wish
to demonstrate their competence are afraid of failure [40] and related to high anxiety
and worry [41]. Most importantly, worrying about performance or failure in competition
may trigger autonomic arousal and emotional distress and cause increased anxiety. The
anxious status would cause individuals to prioritize the allocation of attentional resources
to worries and threats in mind after going to bed, resulting in poor sleep quality [42].
However, a personal development competitive attitude would decrease individuals’ state
anxiety. A previous study noted that individuals who focus on the mastery of tasks and
ability improvement have low levels of anxiety (e.g., worry and emotionality) [41], which
reduces the likelihood of poor sleep quality [42].

The current findings also indicated a significant indirect association between interper-
sonal security and poor sleep quality via state anxiety. According to the intrinsic processes
interpersonal emotion regulation model [43], social contact is a kind of emotion regulation
process that helps to reduce individuals” anxiety [44]. In addition, a positive interpersonal
relationship provides social support for individuals, which helps to reduce their anxiety [44].
However, peer rejection and negative peer experiences increase individuals’ anxiety [45].
Furthermore, individuals with a high level of anxiety would be easily overwhelmed by
physiological hyperarousal, intrusive thoughts, and excessive, uncontrollable worry when
attempting to fall asleep, resulting in poor sleep [46]. In other words, individuals with low
interpersonal security are more likely to experience increased anxiety, impairing their sleep
quality.

We also found that both hypercompetitive attitude and interpersonal relationships
have significant direct effects on poor sleep quality, which was partially outside of our
expectations. The results indicated that other psychological mechanisms might contribute
to the impacts of hypercompetitive attitude and interpersonal security on sleep quality.
Concerning the direct effect of hypercompetitive attitude on sleep quality, previous research
has indicated that individuals with hypercompetitive attitudes easily generate high levels
of stress, hostility, rumination and distress [9,47,48], which had negative impacts on sleep
quality [42,49-52]. Besides the mediating effect of anxiety between interpersonal security
and sleep quality, previous studies have also noted that depression could mediate the
association between aversive social relationships and poor sleep quality [53]. Moreover, the
perception of inadequate social interaction would lead to loneliness, which had a robust
association with poorer sleep quality [54].
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As for practical implications, it might be helpful to include competitive attitudes and
interpersonal security in improving college students’ sleep quality. Anxiety is a well-known
risk factor for poor sleep quality [23]. According to the cognitive model developed by
Beck, individuals’ irrational perceptions of events may set off excessive reactions and
even mental disorders such as anxiety [55]. Therefore, college students’ cognition and
attitude toward competition are especially crucial when encountering stress in emerging
adulthood. Educators can encourage college students to emphasize their personal growth,
rather than competition outcomes, and to view their peers as a source of support rather
than social comparison [10,56], which helps to keep anxiety within a reasonable range. It
will contribute to improving college students” mental health, such as sleep quality.

The study has some limitations. First, the cross-sectional design of the study precludes
us from making causal inferences in the relationships between hypercompetitive attitude,
interpersonal security, state anxiety and sleep quality. Moreover, a bidirectional relationship
might exist in which poor sleep quality exacerbates anxiety [57], thus aggravating poor
sleep quality. Further studies can employ longitudinal or randomized control designs to
further evaluate sleep quality with hypercompetitiveness, interpersonal relationships and
anxiety over a longer time.

Second, the probable psychological mechanisms underlying the direct effects of hy-
percompetitive attitude and interpersonal security on sleep quality remain unproven.
Although we have made some conjectures regarding possible underlying mechanisms,
further investigation of the mechanism between these variables is needed to increase our un-
derstanding of the relationship between hypercompetitiveness, interpersonal relationships
and sleep quality among college students.

Finally, in order to keep participants” attention focused and minimize the time it took
to complete the questionnaire, we did not ask too many questions to collect their socio-
demographic information except age, gender and college year. Other socio-demographic
information such as students’ location, family structure, and family socioeconomic status of
the participants was unknown. Researchers found that teenagers from two-parent families
and those whose family has a higher income-to-needs ratio sleep better [58,59]. The
family structure and family socioeconomic status may influence the relationships between
our variables. Future researchers could investigate the role of the socio-demographic
information in the relationships between competitive attitude, interpersonal relationships,
state anxiety and sleep quality.

5. Conclusions

The current study applied a path analysis model to examine the role of state anxiety in
mediating the relationships between hypercompetitive attitude and interpersonal security
with sleep quality among college students. The findings indicated that both hypercompeti-
tive attitude and interpersonal insecurity had significant direct and indirect effects on poor
sleep quality through state anxiety. Altering hypercompetitive thinking to focus on per-
sonal development in competition, improving interpersonal security in social relationships
and using mindful techniques to lower anxiety levels would benefit individuals’ sleep
quality. Future studies should investigate the direction and other potential psychological
mechanisms of the relationship between hypercompetitiveness and interpersonal security
with sleep quality.
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