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College students’ exercise
experience and aggression
during COVID-19: A chain

mediating model

Qi Jiang*

Police Academy, Shandong University of Political Science and Law, Jinan, China

Aim: This study aimed to explore to how exercise experience affects the
aggression of college students and the mediating effects of mood and exercise
attitude in COVID-19.

Methods: A questionnaire survey [The Subjective Exercise Experience Scale
(SEES); Profile of Mood State (POMS); Exercise Attitude Scale; and Aggression
Questionnaire (AQ)] was conducted among 1,006 college students.

Results: Exercise experience had a significant effect on aggression. The direct
effect of exercise well-being was not significant, but indirectly affected the
aggression through independent mediation and chain mediation of mood and
exercise attitude. The direct effect of exercise distress was not significant, but
indirectly affected the aggression through independent mediation and chain
mediation of mood and exercise attitude.

Conclusion: Mood and exercise attitude are powerful factors to alleviate the
impact of exercise experience on aggression during the pandemic. Actively
adjusting the mood and exercise attitude from a cognitive perspective may
be an effective way to promote college students’ physical exercise and reduce
aggression.

KEYWORDS

exercise experience, exercise well-being, exercise distress, exercise attitude,
aggression

Introduction

The Health Education Manual of Pneumonia Caused by the Novel Coronavirus (2019-
nCov) issued by the National Health Commission recommended that the public exercise
at home during the pandemic (Yan, 2020). The Notice on Coordinating the Prevention and
Control of the Novel Coronavirus Pandemic in the Education System and Education Reform
and Development issued by the Ministry of Education pointed out that it is necessary to
care about the physical and mental health of students and guide them to strengthen physical
exercise (Xi, 2020). Ao et al. (2020) surveyed 4,200 primary and middle school students in
Chongging and found that the situation of physical exercise at home is not optimistic, and
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that students have poor exercise habits. Zhang et al. (2020)
surveyed 724 college students and found that the factors that have
a greater impact on home physical exercise include lack of exercise
venues and facilities, lack of sports partners and sports
atmosphere, and decreased interest in exercise. Zhong et al. (2020)
found that closed discipline during the pandemic is likely to
induce more negative emotions among athletes. The pandemic has
impacted the physical exercise of the group, and their exercise
experience, exercise attitude, and mood may all be affected.

Studies have shown that under the stress of the pandemic, the
hostility and aggression of the public will increase (Hammett et al.,
2022; Wei et al., 2022). The general aggression model (GAM) also
suggests that situational changes and individual cognitive factors
will trigger aggressive behaviors by changing their internal states
such as emotions and moods (Abreu et al., 2021; Miles-Novelo
etal, 2022). At the same time, the pandemic has brought people
a sense of social adversity Zhang et al. 2017 that represents the
individual’s perceptual response to experiencing continuous or
recurring negative social events (Monahan et al.,, 2022). These
negative events may include social alienation and excessive control
on intimate relationships, etc. Miconi et al. (2022) believed that
social adversity can positively predict the aggressive behavior of
college students, and can relieve anxiety, depression, anger, and
other unhealthy emotions through attacks. During the pandemic,
students’ interpersonal communication was affected, they lacked
a sense of group membership, and they were inevitably subject to
various requirements and controls from their parents at home.

Therefore, this study explores the relationship between college
students’ exercise experience, mood, exercise attitude, and
aggression, to provide suggestions for college students’ physical
exercise, mood adjustment, and alleviation of aggression during
COVID-19 in a relatively isolated environment, and to provide
experience for similar events in the future.

Exercise experience and aggression

The pandemic has caused many changes in the lives of college
students. In terms of physical exercise, home exercise is very
different from typical exercise (Rogowska et al., 2020; Lopez-
Valenciano et al,, 2021). For example, changes in space and
enclosure, exercise programs (such as long-distance running,
basketball, swimming, etc.) and exercise intensity are restricted
and there is a lack of exercise partners (Zhong et al., 2020). These
factors will influence the effect of exercise, the most direct of
which is the exercise experience. Miller (1941) discovered early
that frustration could lead to aggressive behavior. The exercise
experience of college students is impaired, causing exercise
frustration. According to the frustration-aggression theory, if the
desired target behavior is hindered, there will be aggression
(Dollard and Al, 2015). The more negative life events college
students experienced, the more serious the aggressive behavior
(Yu et al., 2013). Experience, an element of emotion, is closely
related to aggression. When negative emotions, especially anxiety

Frontiers in Psychology

02

10.3389/fpsyg.2022.1020679

levels, increase, the individual’s aggression will also increase (Zhu
etal, 2017). The COVID-19 pandemic has been an intense social
pressure (Wang et al., 2022) that reduced people’s sense of control
and increased their sense of powerlessness (Deng and Feng, 2022).
This triggered very common negative emotions (Klimovich-
Mickael et al., 2021), typified by anxiety and depression (Dugré
et al., 2020; Pappa et al., 2020; Salari et al., 2020), which lead to
experiences of frustration that in turn increased aggression (Yang,
2021; Deng and Feng, 2022). A large number of studies have
shown that physical exercise can effectively reduce aggressive
behavior, but previous studies have focused on the intensity and
frequency of exercise behavior, the choice of exercise activity, self-
esteem or personality, and other mediating factors (Willemse
et al,, 2011; Jiang and Peterson, 2012; Ren et al., 2014; Zhou and
Li, 2014; Clemente et al., 2016; Park et al., 2017; Han and Zheng,
2018). Less attention is paid to the impact of exercise experience
on aggression. Therefore, we assume that exercise experience has
a negatively predicts on college students’ aggression (H1).

The mediating role of exercise attitude

Attitude is the relatively persistent, stable, and consistent
psychological tendency of an individual (Kwol et al., 2019). The
dimension of exercise attitude includes emotional experience,
cognitive factors, and behavioral intention factors (Ying et al,
2020). One of the theories closely related to attitude, the rational
action theory, posits that attitude can produce changes in behavior
as a potential cause. Moreover, it can indirectly predict the
development and changes in individual behavior and abilities
through attitude (Hill et al., 1977; Wu and Li, 2016). Attitude can
often play a mediating role (More and Phillips, 2022). In the
model of the relationship between aggression and cognition
proposed by Berkowitz (1989), it is believed that when an
individual encounters a conditioned stimulus, their negative
emotional experience is awakened. If cognition evaluates this
emotion as anger, an aggressive reaction may result, and attitude
may play a mediating or moderating role between conditioned
stimulus and aggression. Berkowitz (2003, 2012) developed his
own theory that people have a network in which many
psychological phenomena are closely related to each other. After
any part of the network is activated, it will spread to other parts.
The intensity and breadth of activation depend on the degree of
correlation between specific structures. These activated emotions,
cognition, and experience form a larger network, which may lead
to a change in attitude and then a change in behavior. For example,
during the pandemic, when people get frustrated with exercise,
their exercise experience becomes worse, and this negative
experience can change their exercise attitude and is likely to lead
to aggression.

Other studies have shown that exercise experience can
effectively predict exercise attitude, and in the formation of
explicit exercise attitude, the role of the emotional experience
dimension is very important (Guo and Mao, 2016). Therefore,
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we assume that exercise attitude plays a mediating role in the

influence of college students exercise experience on

aggression (H2).

The mediating role of mood

Mood is a complex emotional state, which is not specific but
lasts a long time (Dunegan et al., 1992). It exists in consciousness,
but it does not often appear explicitly, but is experienced “in the
dark” (Meng, 1989). Mood provides a specific background for
mental operation and affects the execution of its function (Huang
and Luo, 2004). The causes of mood are various. Adversity in life,
changes in the environment, personal physical state, the quality of
interpersonal relationships, and so on, may become the causes of
a certain state of mood (Peng, 2019).

Mood consistency bias—a recent research hotspot—refers to
the fact that mood disorders can cause individuals to over-
consistently pay attention to negative information or experience,
and it also emphasizes the cognitive factors of mood (Delle-Vigne
et al, 2014). Individuals with a positive mood always have a
preference for pleasant experiences, explanations and emotional
information, and can recall more pleasant materials from memory,
while individuals with a negative mood do the opposite
(Niedenthal and Setterlund, 1994). According to the theory of
Berkowitz (2003) and Miles-Novelo et al. (2022), the spread of
negative mood through association networks is likely to stimulate
individual aggressiveness.

Research shows that mood disorders are more common among
young people who violate the law (Qiao and Xie, 2006), and a bad
shopping experience will destroy the originally good mood in
consumer behavior (Swinyard and William, 1993). Nowlis (1956)
proposed that mood can be considered as an intermediate
intervention variable affecting the occurrence of other mental
activities, and plays a role in self-monitoring, which was supported
by studies (Liang et al., 2015; Liu and Jing, 2015). Therefore,
we assume that mood plays a mediating role in its influence on
college students’ exercise experience on aggression (H3).

The influence of mood on attitude

Mood plays a vital role in the subject’s understanding of
experiences and the process of further developing corresponding
attitudes. Compared to indirect experiences such as learning
through knowledge, mood has a priority influence in the
formation of attitudes as a direct experience (Qiao, 2003). Many
studies have shown that mood affects the way people process
information, and can also influence the formation of attitudes
(Shintaro and Morikazu, 2009; Clore and Schnall, 2005). At the
same time, in terms of the influence of mood on attitude
formation, Fedorikhin and Cole (2004) suggests that when the
cognitive resources used for processing are limited, mood affects
attitude through the process of “feeling is processing-information,”
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that is more about intuition or reference clues. However, when
cognitive resources are not limited, the mood is carried out
through the “emotional activation,” meaning that processing with
a high level of construction can be more stimulating to the
memory that matches the mood, and the individual mobilizes
resources for adequate thinking and evaluation. Empirical
research has also verified this (Norbert, 1997; Huntsinger, 2011).
Therefore, we assume that exercise experience can affect the
aggression of college students through the chain mediation of
mood and exercise attitude (H4). In summary, this study proposes
a hypothetical model diagram of chain mediation (see Figure 1).

Materials and methods
Participants

Using convenience and snowball sampling, a questionnaire
was distributed online in September 2020, to measure the
subjective exercise experience, mood state, aggression, and
exercise attitude of college students from 25 provinces
and municipalities.

A total of 1,217 questionnaires were collected, and the
questionnaires which were too long (> 3,600s), too short (< 300s),
or of poor quality were removed. The final number of participants
was 1,006, with an effective recovery rate of 82.7%. The
participants included: 711 (70.7%) males and 295 (29.3%) females;
287 (28.5%) freshmen, 319 (31.7%) sophomores, 324 (32.2%)
juniors, and 76 (7.6%) seniors. Participants from urban (672,
66.8%) or rural (334, 33.2%) areas. School categories: 53 (5.3%)
819 (81.4%)
undergraduate colleges, and 134 (13.3%) key undergraduate

from higher vocational colleges, general
colleges. Major area of study: 562 (55.9%) majored in areas related
to physical exercise (e.g., physical, military, and police), and 444

(44.1%) in non-exercise related majors.

Procedure

Data collection was collected online through WeChat software.
First, the questionnaires were edited as a web link for delivery.
Then, the researchers sent the link to all the college students in the
Wechat address book using the Wechat private message and
WeChat group, and asked the participants to complete it.
Simultaneously, participants were asked to send it to the college

Mood S Exercise Attitude

Exercise Experience )Q\Aggression

FIGURE 1
The hypothetical model of the chain mediating role.
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students in their own Wechat address book to collect data scrolling.
This study was approved by the ethics and law ethics committee of
the Shandong University of Political Science and Law.

Control and inspection of common
method deviations

The Harman single factor test was performed on the
measurement items involved (Zhou and Long, 2004). There are 22
eigenvalues greater than 1, and the variance explanation degree of the
first factor is 24.63%, which is less than the critical value 40%.
Therefore, there is no serious common method deviation in this study.

Tools

Subjective exercise experience scale

The two subscales of exercise well-being and exercise distress
have four items respectively, which are used as the measurement
indicators of active exercise and negative exercise, respectively
(Zhang and Mao, 2004; Dong and Zhang, 2016). Using Likert’s
seven-point scoring, the higher the total score, the heavier the
exercise well-being and exercise distress. An example item is, “I
feel positive” The Cronbach’s o coefficient of the exercise well-
being and exercise distress scales were 0.83 and 0.87, respectively.

Profile of mood states scale

Revised by Zhu (1995), the short-version of POMS includes
seven dimensions: tension, anger, fatigue, depression, energy,
panic, and self, totaling 40 items, and employs a five-point Likert
scale from 1=not at all to 4=extremely. The original scores of each
subscale are accumulated, respectively, and the T-score of each
subscale is calculated. The sum of the five negative emotion scores
minus the sum of the two positive emotion scores plus 100 points
is the total score of Total Mood Disturbance (TMD). The higher
the TMD score, the more distressing the mood (Grove and
Prapavessis, 1992). An example item is, “I am relaxed and happy”
The Cronbach’s a coefficient of the POMS was 0.91.

Exercise attitude scale

The physical exercise attitude is measured using the exercise
attitude scale compiled by Mao (2003), that includes eight dimensions:
behavior attitude, goal attitude, behavior cognition, behavior habits,
behavior intention, emotional experience, behavior control, and
subjective criteria, totaling 70 items with a five-point scale where the
higher the total score, the more positive the attitude toward physical
exercise (Yu, 2009; Zhang and Xu, 2014; Wang et al., 2015; Yang and
Xu, 2016). An example item is, “I like to exercise every day.” The
Cronbach’s o coefficient of the exercise attitude scale was 0.97.

Aggression questionnaire

The Chinese version of the Buss—Warren aggression
questionnaire scale (Blurton-Jones, 1972; Li, 2008; Maxwell, 2008)
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was used. It includes five dimensions: physical attack, verbal attack,
indirect attack, anger, and hostility, totaling 70 items with a five-
point scale where the higher the total score, the more aggressive. An
example item is, “I can hardly control my temper” The Cronbach’s
o coeflicient of the aggression questionnaire scale was 0.93.

Results
Descriptive statistics of variables

The results of the descriptive statistics are shown in Table 1.
Exercise well-being significantly correlates negatively with exercise
distress, mood, and aggression; it is significantly correlated positively
with exercise attitude. Exercise distress significantly correlates
positively with mood and aggression, and negatively with exercise
attitude. Mood and aggression significantly correlate positively
correlated, and significantly correlate negatively with exercise attitude.

Analysis of the mediating role of exercise
attitude and mood

Model 6 (a chain mediating model) in the SPSS macro
compiled by Hayes (2012) was applied to test the mediating effect
of mood and exercise attitude in the relationship between exercise
experience and aggression controlling for such variables as gender,
grade, town or rural area, school category, and professional
category. The results (see Figures 2, 3) show that exercise experience
has a significant predictive effect on mood: exercise well-being
negatively predicts mood (B=—-0.41, t=—13.98, p<0.001), exercise
distress positively predicts mood (B=0.59, t=22.89, p<0.001).
When exercise experience and mood predict exercise attitude at the
same time, the predictive effect of exercise experience is significant:
exercise well-being plays a positive predictive role (B=0.52,
t=20.45, p<0.001), exercise distress plays a negative predictive role
(B=-0.29, t=—8.90, p<0.001), and the negative predictive effect
of mood is significant (B=-0.18, t=—7.23, p<0.001), (B=-0.22,
t=—6.75, p<0.001). When exercise experience, mood, and exercise
attitude predict aggression at the same time, the direct effects of
exercise well-being and exercise distress are not significant
(B=0.06, t=1.55, p>0.05), (B=0.05, t=1.28, p>0.05), the indirect
effect of this model is completely mediating. The positive predictive
effect of mood is significant (B=0.16, t=4.78, p<0.001), (B=0.13,
t=3.32, p<0.001). The negative predictive effect of exercise attitude
is significant (B=—0.16, t=—3.83, p<0.001), (B=—0.11, t=—3.07,
p<0.01).

Mediating effects test
The analysis results of the mediation effect show (see

Tables 2, 3): the bootstrap 95% CI of the total effect of exercise
experience and aggression does not contain a value of 0,
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TABLE 1 Descriptive statistics of variables.

10.3389/fpsyg.2022.1020679

M SD Exercise Exercise Mood Exercise Aggression
well-being distress attitude
Exercise well-being 18.61 4.63 1
Exercise distress 9.40 4.38 —0.40%* 1
Mood 118.41 22.19 —0.41%%* 058%* 1
Exercise attitude 256.14 36.62 0.63%* —0.45%% —0.41%* 1
Aggression 25.55 17.60 —0.10%* 0.18%* 0.20%* —0.18%* 1

#p<0.05, #*p<0.01, and #*¥p <0.001.

d=-0.18""*
Mood — > Exercise Attitude

=041 b=-0.16

b=0.16"""

Exercise Well-being Aggression

¢=0.10"

FIGURE 2

Chain mediating model test of exercise well-being. al predicts
the regression coefficient of mood for exercise distress; a2 and d
jointly predict the partial regression coefficient of exercise
distress and mood; c', bl and b2 jointly predict the partial
regression coefficient of aggression for exercise distress, mood
and exercise attitude; c indicates the regression coefficient of
exercise distress to aggression without mediating variables.
*p<0.05, *#p<0.01, and **#*p<0.001.

indicating that exercise experience has a significant predictive
effect on aggression, and the effect values are —0.38 (exercise
well-being) and 0.70 (exercise distress). This supports hypothesis
H1. Since the direct effect of exercise experience on aggression
contains a value of 0, it indicates that mood and exercise attitude
have a significant and complete mediating effect between
exercise experience and aggression consisting of three indirect
effects with confidence intervals that do not contain a value of 0.
The first indirect effect, produced by the “exercise experience—
mood—aggression,” path, indicating that exercise experience has
a significant mediating effect between exercise experience and
aggression. The standardized effect values are —0.07 (exercise
well-being) and 0.08 (exercise distress), with effect ratios of
43.75 and 66.67%, respectively. This supports hypothesis H2. The
effect, the
experience—exercise attitude—aggression” path, indicating that

second indirect produced by “exercise
exercise attitude has a significant mediating effect between
exercise experience and aggression, with a standardized effect
value of —0.08 (exercise well-being) and 0.03 (exercise distress),
with effect ratios of 50 and 25%, respectively. This supports
hypothesis H3. The third, produced by the “exercise
experience—~mood—exercise  attitude—aggression”  path,
indicating that mood and exercise attitude have a significant
chain mediating effect between exercise experience and

aggression. The standardized effect value is —0.01 (exercise
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well-being) and 0.01 (exercise distress), with effect ratios of 6.25
and 8.33%, respectively. This supports hypothesis H4.

Discussion

The mediating role of mood between
exercise experience and aggression

One of the goals of this study is to explore the mediating effect
of mood, and the result is significant, which verifies Hypothesis 3
(H3): exercise experience can affect aggression through the
mediating effect of mood. This study found that the inhibitory
effect of exercise well-being through mood on aggression, and the
reinforcement effect of exercise distress on aggression through
mood, with effect ratios of 43.75 and 66.67%, respectively.
According to the mood consistency hypothesis, individuals with
a positive mood will have a preference for pleasant perception,
attention, interpretation, and judgment of emotional information,
and can also recall more pleasant memories, but the situation is
just the opposite for individuals with a negative mood (Niedenthal
and Setterlund, 1994). The results of this study are compatible with
the mood consistency hypothesis.

The second goal of this study is to explore the direct effect of
exercise experience on aggression. It was found that when mediating
variables are added, the direct effect is not significant and
Hypothesis 1 (H1) has not been verified. The working process of
mood is mostly unconscious (Qiao, 2003; Christopher et al., 2005),
while emotional experience is a conscious state. Therefore, the
explanation for this result is that aggressive behavior is not approved
by society, so whether exercise brings well-being or distress, they are
not allowed to transform into aggression. Although the direct effect
of the conscious level of exercise experience is limited, it can
be effected through the unconscious channel of influencing the
mood, that is, through the path of the mood to affect aggression.

The mediating role of exercise attitude
between exercise experience and
aggression

The third goal of this study is to explore the mediating
role of exercise attitudes. It was found that exercise experience
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d=-022"**
Mood —— > Exercise Attitude

21=0.59""* b=-0.11

b;=0.13""*

¢’=0.05

Exercise Distress Aggression

c=0.17""

FIGURE 3

Chain mediating model test of exercise distress. al predicts the
regression coefficient of mood for exercise distress; a2 and d
jointly predict the partial regression coefficient of exercise
distress and mood; ¢’, bl and b2 jointly predict the partial
regression coefficient of aggression for exercise distress, mood
and exercise attitude; c indicates the regression coefficient of
exercise distress to aggression without mediating variables.
*p<0.05, **p<0.01, and ***p<0.001.

TABLE 2 Decomposition table of complete mediating effects of
exercise well-being.

Influence path Effect Boot Boot Boot Effect
value Standard CI CI  ratio
error Lower Upper
limit  limit
Total indirect effect —-0.16 0.03 —-0.22 —0.11 100%
Exercise well-being— —0.07 0.02 —-0.10 —0.04  43.75%
mood—aggression
Exercise well-being— —0.08 0.02 -0.13 —-0.04 50%
exercise attitude—
aggression
Exercise well-being— -0.01 0.01 —0.02 -0.01 6.25%
mood—exercise
attitude—aggression
can affect aggression through exercise attitudes, and

Hypothesis 2 (H2) has been verified. Exercise well-being can
contribute to a positive attitude towards exercise, thereby
reducing aggression; exercise distress can make exercise
attitudes become negative, thereby enhancing aggression.
This study found that exercise well-being through exercise
attitude accounted for 50% of the inhibitory effect on
aggression, and exercise distress through exercise attitude
accounted for 25% of the strengthening effect on aggression,
which is contrary to the mediating effect of mood in the
above discussion. The reason may be that mood mostly
operates at an unconscious level, and attitude is a clear
judgment of the level of consciousness. Individual
consciousness needs to conform to social norms. Individuals
should be more inclined to reduce aggression at the
conscious level.

In addition, the attitudes involved in this study are explicit
attitudes, which are different from the unconscious path of the
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mood. Cognitive evaluation can play an intermediary role through
explicit and conscious forms. At the same time, this is also in line
with the “emotional enlightenment” model of attitude (Clore et al,
2001), that is, emotional experience itself can determine attitude,
and individuals often understand their own attitudes towards
objective information based on the heuristics of direct

emotional experience.

The chain effect of exercise attitude and
mood between exercise experience and
aggression

The fourth goal of this study is to explore the chain
mediating role of exercise attitude and mood between exercise
experience and aggression, and Hypothesis 4 (H2) has also
been verified. This study found that exercise experience can
influence aggression through mood and exercise attitude and
also influence aggression through the chain mediation of
mood and exercise attitude. This involves the influence of
mood on attitude and cognition. One of the manifestations of
mood that is different from emotion is that mood is biased
toward cognition (Davidson, 1994), its adjustment strategies
are more focused on cognitive processes, such as
positive or negative self-talk. This “mood inspired” model
(Forgas, 1995) is consistent with the chain path effect of
this research.

In addition, Smith (1998) believes that processing paths
with a high level of construction will activate memories that
match the mood, and individuals will mobilize resources for
This
consistency, that is, the chain mediation effect of exercise well-

adequate thinking and evaluation. study found
being accounted for 6.25%, which was lower than the effect of
exercise distress accounted for 8.33%. As a negative emotional
experience, exercise distress is more likely to affect exercise
attitudes through negative moods, thereby increasing the
possibility of aggression, but the path to exercise well-being is
relatively weak.

Limitations

First of all, this study did not take into account the differences
that physical exercise might have depending on the type of sport
practiced prior to the restrictions. Future studies can explore
whether significant (or not significant) changes in the type and
intensity of training have an impact on the mood and aggression
of participants.

Secondly, in terms of measurement instruments, the widely
used Sport Performance Psychological Inventory (IPED,
Herndndez-Mendo, 2006; Hernandez-Mendo et al., 2014)
includes dimensions, such as attitude control, positive coping
control, and negative coping control, which are closely related
to variables such as exercise attitude and aggression in this
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TABLE 3 Decomposition table of complete mediating effects of exercise distress.

10.3389/fpsyg.2022.1020679

Influence path Effect value  Boot Standard error Boot CI Lower  Boot CI Upper Effect ratio
limit limit

Total indirect effect 0.12 0.03 0.07 0.17 100%

Exercise distress—mood—aggression 0.08 0.02 0.03 0.12 66.67%

Exercise distress—exercise 0.03 0.01 0.01 0.06 25%

attitude—aggression

Exercise distress—mood— exercise 0.01 0.01 0.01 0.03 8.33%

attitude—aggression

study. Future studies can use it to obtain more valuable
conclusions.

Conclusion

Exercise experience has a negative predictive effect on the
aggression of college students; exercise attitude plays a
mediating role in the impact of college students’ exercise
experience on aggression; mood plays a mediating role in the
impact of college students’ exercise experience on aggression;
the exercise experience can influence the aggressiveness of
college students through the chain mediation of mood and
exercise attitude.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Shandong University of Political Science and Law
Ethics Committee. The patients/participants provided their
written informed consent to participate in this study.

References

Abreu, L., Koebach, A., Diaz, O., Carleial, S., Hoeffler, A., Stojetz, W,, et al. (2021).
Life with corona: increased gender differences in aggression and depression
symptoms due to the COVID-19 pandemic burden in Germany. Front. Psychol.
12:689396. doi: 10.3389/fpsyg.2021.689396

Ao, H., Ren, D,, and Wei, Y. (2020). At-home physical exercise among primary and
middle school students in Chongqing city during the period of coronavirus outbreak.
Chin. J. School Health 41, 1115-1163. doi: 10.16835/j.cnki.1000-9817.2020.08.010

Berkowitz, L. (1989). Frustration-aggression hypothesis: examination and
reformulation. Psychol. Bull. 106, 59-73. doi: 10.1037/0033-2909.106.1.59

Berkowitz, L. (2003). “Affect, aggression, and antisocial behavior” in Handbook of
Affective Sciences. eds. R. J. Davidson, K. R. Scherer and H. H. Goldsmith (New York:
Oxford University Press), 804-823.

Berkowitz, L. (2012). A different view of anger: the cognitive-neoassociation conception
of the relation of anger to aggression. Aggress. Behav. 38, 322-333. doi: 10.1002/ab.21432

Frontiers in Psychology

07

Author contributions

The author confirms being the sole contributor of this work
and has approved it for publication.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Funding

This research was funded by Special subject of innovative
Literacy of Educational Scientific Planning in Shandong Province
grant number (2022CYB203).

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Blurton-Jones, N. (1972). Ethological Studies of Child Behaviour. Cambridge:
Cambridge University Press

Christopher, B., Peter, T., and Andrew, L. (2005). Distinctions between emotion
and mood. Cognit. Emot. 19, 847-878. doi: 10.1080/02699930541000057

Clemente, FE, Alberto, A., Lopez-Gonzélez, L., Xavier, O. and
Martinez-Taboada, C. (2016). Effect of a mindfulness training program on the
impulsivity and aggression levels of adolescents with behavioral problems in the
classroom. Front. Psychol. 7:1385.

Clore, G. L., and Schnall, S. (2005). “The influence of affect on attitude,” in The
Handbook of Attitudes. eds. D. Albarracin, B. T. Johnson and M. P. Zanna (Mahwah:
Erlbaum) 437-489.

Clore, G. L., Wyer, R. S., Dienes, B., Gasper, K., and Isbell, L. (2001).
Affective Feelings as Feedback: Some Cognitive Consequences. Mahwah, NJ:
Erlbaum.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1020679
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3389/fpsyg.2021.689396
https://doi.org/10.16835/j.cnki.1000-9817.2020.08.010
https://doi.org/10.1037/0033-2909.106.1.59
https://doi.org/10.1002/ab.21432
https://doi.org/10.1080/02699930541000057

Jiang

Davidson, R. J. (1994). On Emotion, Mood and Related Affective Constructs. UK:
Oxford University Press.

Delle-Vigne, D., Wang, W., Kornreich, C., Verbanck, P, and Campanella, S.
(2014). Emotional facial expression processing in depression: data from behavioral
and event-related potential studies. Neurophysiol. Clin. 44, 169-187. doi: 10.1016/j.
neucli.2014.03.003

Deng, S., and Feng, X. (2022). How perceived threat of COVID-19 related to
aggressive tendencies during the pandemic in Hubei province and other regions of
China: mediators and moderators. Curr. Psychol. 41, 3349-3362. doi: 10.1007/
$12144-021-01792-7

Dollard, J., and Al, E. (2015). Frustration and Aggression. New Haven: Yale
University Press, 1939

Dong, B., and Zhang, H. (2016). Gender-roles, subjective exercise experience, sport
commitment and exercise behavior of undergraduates: a model of chain mediating effect.
J. Tianjin Univ. Sport 31, 414-421. doi: 10.13297/j.cnki.issn1005-0 000.2016.05.008

Dugré, J., Dumais, A., Dellazizzo, L., and Potvin, S. (2020). Developmental joint
trajectories of anxiety-depressive trait and trait-aggression: implications for co-
occurrence of internalizing and externalizing problems. Psychol. Med. 50,
1338-1347. doi: 10.1017/50033291719001272

Dunegan, K. J., Duchon, D., and Barton, S. L. (1992). Affect, risk, and decision
criticality: replication and extension in a business setting. Organ. Behav. Hum. Decis.
Process. 53, 335-351. doi: 10.1016/0749-5978(92)90069-]

Fedorikhin, A., and Cole, C. A. (2004). Mood effects on attitudes, perceived risk
and choice: moderators and mediators. J. Consum. Psychol. 14, 2-12. doi: 10.1207/
§15327663jcp1401&2_2

Forgas, J. P. (1995). Mood and judgment: the affect infusion model. Psychol. Bull.
117, 39-66. doi: 10.1037/0033-2909.117.1.39

Grove, J. R., and Prapavessis, H. (1992). Preliminary evidence for the reliability
and validity of an abbreviated profile of mood states. Int. J. Sport Psychol. 23, 93-109.

Guo, L., and Mao, Z. (2016). Effects and mechanism of exercise stage on exercise
attitudes. in The 19th National Conference on Psychology. Xian, China, 38.

Hammett, J. E, Halmos, M. B., Parrott, D. J., and Stappenbeck, C. A. (2022). COVID
stress, socioeconomic deprivation, and intimate partner aggression during the COVID-19
pandemic. BMC Public Health 22:1666. doi: 10.1186/s12889-022-14093-w

Han, H., and Zheng, J. (2018). A review of sports and adolescent risky behavior
intervention in foreign countries. J. Shanghai Univ. Sport 42, 45-52. doi: 10.16099/j
.5us.2018.05.007

Hayes, A. F. (2012). PROCESS: a versatile computational tool for observed
variable mediation, moderation, and conditional process modeling. Available at:
http://www.Athayes.com/public/process2012.pdf

Hernéndez-Mendo, A. (2006). Cuestionario para la evaluacion psicoldgica de la
ejecucion deportiva: estudio complementario entre TCT y TRI. Rev. Psicol. Dep. 15,
71-93.

Herndndez-Mendo, A., Morales-Sanchez, V., and Pefalver, I. (2014). Replicacion
de las propiedades psicométricas del inventario psicoldgico de Ejecucion Deportiva.
Rev. Psicol. Dep. 23, 311-324.

Hill, R. J., Fishbein, M., and Ajzen, 1. (1977). Belief, attitude, intention, and
behavior: an introduction to theory and research. Contemp. Sociol. 6, 244-245. doi:
10.2307/2065853

Huang, Y., and Luo, Y. (2004). Emotion-related ERP components and their variety
in mood disorder. Adv. Psychol. Sci. 12, 10-17. doi: CNKI:SUN:XLXD.0.2004-01- 001

Huntsinger, J. R. (2011). Mood and trust in intuition interactively orchestrate
correspondence between implicit and explicit attitudes. Personal. Soc. Psychol. Bull.
37, 1245-1258. doi: 10.1177/0146167211410069

Jiang, X., and Peterson, R. D. (2012). Beyond participation: the association
between school extracurricular activities and involvement in violence across
generations of immigration. J. Youth Adolesc. 41, 362-378. doi: 10.1007/
$10964-011-9736-5

Klimovich-Mickael, A., Kubick, N., Milanesi, E., Dobre, M., Lazarczyk, M.,
Wijas, B., et al. (2021). Trends of angerand physical aggression in Russian women
during COVID-19 lockdown. Front. Glob. Women Health 2:698151. doi: 10.3389/
fgwh.2021.698151

Kwol, V. S., Eluwole, K. K., Avci, T., and Lasisi, T. T. (2019). Another look into the
knowledge attitude practice (KAP) model for food control: an investigation of the
mediating role of food handlers’ attitudes. Food Control 107025. doi: 110:107025.
doi: 10.1016 /j. foodcont.2019.107025

Li, L. (2008). A study on reliability and validity of aggression questionnaire and
City norm of Hubei Province. Master’s thesis. Huazhong University of Science and
Technology, Wuhan, China.

Liang, Z., Yang, X., Zhang, G., Jiang, N., Deng, H., and Ye, M. (2015). Relation
between parental alexithymia and children’s behavioral problems: mediating effects
of parents’ mood. Psychol. Dev. Educ. 31, 459-466. doi: 10.16187/j.cnki.issn1001-4
918.2015.04.10

Frontiers in Psychology

08

10.3389/fpsyg.2022.1020679

Liu, J., and Jing, J. (2015). A study of the impacts of religious tourism experiences
on the behavioral disposition of tourists: the mediating effect of tourists’ mood.
Tour. Sci. 29, 36-48. doi: 10.16323/j.cnki.lykx.2015.03.003

Lépez-Valenciano, A., Sudrez-Iglesias, D., Sanchez-Lastra, M. A., and Ayan, C.
(2021). Impact of COVID-19 pandemic on university students' physical activity
levels: an early systematic review. Front. Psychol. 11:624567. doi: 10.3389/
fpsyg.2020.624567

Mao, R. (2003). Adolescent students’ attitudes to exercise—Establishment and test
of the theory of attitude-behavior. Master’s thesis. Beijing Sport University, Beijing,
China.

Maxwell, J. P. (2008). Psychometric properties of a chinese version of the buss—
Warren aggression questionnaire. Pers. Individ. Differ. 44, 943-953. doi: 10.1016/j.
paid.2007.10.037

Meng, Z. (1989). Human Emotions. Shanghai: Shanghai People’s Publishing
House.

Miconi, D., Levinsson, A., Frounfelker, R. L., Li, Z. Y., Oulhote, Y., and
Rousseau, C. (2022). Cumulative and independent effects of experiences of social
adversity on support for violent radicalization during the COVID-19 pandemic: the
mediating role of depression. Soc. Psychiatry Psychiatr. Epidemiol. 57, 1221-1233.
doi: 10.1007/s00127-022-02244-8

Miles-Novelo, A., Groves, C. L., Anderson, K. B., Pimentel, C. E., Escobedo, G. S.
B., Plante, C., et al. (2022). Further tests of the media violence-aggression link:
replication and extension of the 7 nations project with multiple Latinx samples.
Psychol. Popul. Media 11, 435-442. doi: 10.1037/ppm0000428

Miller, N. E. (1941). The frustration-aggression hypothesis. Psychol. Rev. 48,
337-342. doi: 10.1037/h0055861

Monahan, E. K., McCrae, . S., and Daferede, S. (2022). Pre-pandemic adversity
buffers the role of social loneliness in caregiver mental health during the COVID-19
pandemic. Int. J. Public Health 67:1604675. doi: 10.3389/ijph.2022.1604675

More, K. R,, and Phillips, L. A. (2022). The utility of the integrated behavior
change model as an extension of the theory of planned behavior. Front. Psychol.
13:940777. doi: 10.3389/fpsyg.2022.940777

Niedenthal, P. M., and Setterlund, M. B. (1994). Emotion congruence in
perception. Personal. Soc. Psychol. Bull. 20,401-411. doi: 10.1177/0146167294204007

Norbert, S. (1997). Moods and attitude judgments: a comment on fishbein and
middlestadt. J. Consum. Psychol. 6, 93-98. doi: 10.1207/s15327663jcp0601_06

Nowlis, V. (1956). The Use of Drugs in the Analysis of Complex Human Behavior,
With Emphasis on the Study of Mood. Pittsburgh: Univ. Pittsburgh Press.

Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., and
Katsaounou, P. (2020). Prevalence of depression, anxiety, and insomnia among
healthcare workers during the COVID-19 pandemic: a systematic review and meta-
analysis. Brain Behav. Immun. 88, 901-907. doi: 10.1016/j.bbi.2020.05.026

Park, S., Chiu, W,, and Won, D. (2017). Effects of physical education,
extracurricular sports activities, and leisure satisfaction on adolescent aggressive
behavior: a latent growth modeling approach. PLoS One 12:13. doi: 10.1371/journal.
pone.0174674

Peng, D. (2019). General Psychology (5th Edn.) Beijing: Beijing Normal
University Press

Qiao, J. (2003). The difference between emotion and mood from the
interaction of “cognitive- emotion”. J. Psychol. Sci. 26:1127. doi: 10.16719/j.
cnki.1671-6981.2003.06.047

Qiao, Y., and Xie, B. (2006). Biologic, psychological and social risk factors of
juvenile delinquency. J. Shanghai Jiaotong Univ. 26, 1310-1312. doi: 0258-5898
(2006)11-1310-03

Ren, ], Lv, W,, and Zhang, J. (2014). New perspective on prevention of juvenile
delinquency as seen from sports. . Wuhan Instit. Phys. Educ. 48, 45-49. doi:
10.15930/j.cnki.wtxb. 2014.11.009

Rogowska, A. M., Pavlova, 1., Kuénierz, C., Ochnik, D., Bodnar, I., and
Petrytsa, P. (2020). Does physical activity matter for the mental health of
university students during the COVID-19 pandemic? J. Clin. Med. 9:3494. doi:
10.3390/jcm9113494

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, S.,
Mohammadi, M., et al. (2020). Prevalence of stress, anxiety, depression among the
general population during the COVID-19 pandemic: a systematic review and meta-
analysis. Glob. Health 16:57. doi: 10.1186/s12992-020-00589-w

Shintaro, O., and Morikazu, H. (2009). Does gender affect media choice in travel
information search? On the use of mobile internet. Tour. Manag. 30, 794-804. doi:
10.1016/j.tourman.2008.12.012

Smith, E. (1998). Mental Representation and Memory. England: Oxford
University Press

Swinyard, , and William, R. (1993). The effects of mood, involvement, and quality
of store experience on shopping intentions. J. Consum. Res. 20, 271-280. doi:
10.1086/209348

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1020679
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.neucli.2014.03.003
https://doi.org/10.1016/j.neucli.2014.03.003
https://doi.org/10.1007/s12144-021-01792-7
https://doi.org/10.1007/s12144-021-01792-7
https://doi.org/10.13297/j.cnki.issn1005-0 000.2016.05.008
https://doi.org/10.1017/S0033291719001272
https://doi.org/10.1016/0749-5978(92)90069-J
https://doi.org/10.1207/s15327663jcp1401&2_2
https://doi.org/10.1207/s15327663jcp1401&2_2
https://doi.org/10.1037/0033-2909.117.1.39
https://doi.org/10.1186/s12889-022-14093-w
https://doi.org/10.16099/j .sus.2018.05.007
https://doi.org/10.16099/j .sus.2018.05.007
http://www.Afhayes.com/public/process2012.pdf
https://doi.org/10.2307/2065853
https://doi.org/CNKI:SUN:XLXD.0.2004-01- 001
https://doi.org/10.1177/0146167211410069
https://doi.org/10.1007/s10964-011-9736-5
https://doi.org/10.1007/s10964-011-9736-5
https://doi.org/10.3389/fgwh.2021.698151
https://doi.org/10.3389/fgwh.2021.698151
https://doi.org/110:107025.  10.1016 /j. foodcont.2019.107025
https://doi.org/110:107025.  10.1016 /j. foodcont.2019.107025
https://doi.org/10.16187/j.cnki.issn1001-4 918.2015.04.10
https://doi.org/10.16187/j.cnki.issn1001-4 918.2015.04.10
https://doi.org/10.16323/j.cnki.lykx.2015.03.003
https://doi.org/10.3389/fpsyg.2020.624567
https://doi.org/10.3389/fpsyg.2020.624567
https://doi.org/10.1016/j.paid.2007.10.037
https://doi.org/10.1016/j.paid.2007.10.037
https://doi.org/10.1007/s00127-022-02244-8
https://doi.org/10.1037/ppm0000428
https://doi.org/10.1037/h0055861
https://doi.org/10.3389/ijph.2022.1604675
https://doi.org/10.3389/fpsyg.2022.940777
https://doi.org/10.1177/0146167294204007
https://doi.org/10.1207/s15327663jcp0601_06
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1371/journal.pone.0174674
https://doi.org/10.1371/journal.pone.0174674
https://doi.org/10.16719/j.cnki.1671-6981.2003.06.047
https://doi.org/10.16719/j.cnki.1671-6981.2003.06.047
https://doi.org/0258-5898 (2006)11-1310-03
https://doi.org/0258-5898 (2006)11-1310-03
https://doi.org/10.15930/j.cnki.wtxb. 2014.11.009
https://doi.org/10.3390/jcm9113494
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1016/j.tourman.2008.12.012
https://doi.org/10.1086/209348

Jiang

Wang, Q., Luo, X, Tu, R., Xiao, T., and Hu, W. (2022). COVID-19 information
overload and cyber aggression during the pandemic lockdown: the mediating
role of depression/anxiety and the moderating role of confucian responsibility
thinking. Int. J. Environ. Res. Public Health 19:1540. doi: 10.3390/
ijerph19031540

Wang, D., Mao, K., and Du, F. (2015). Relationship between the degrees of college
students' PE learning satisfaction and their attitudes towards physical exercise. J.
Nanjing Instit. Phys. Educ. 29, 121-128. doi: 10.15877/j.cnki.nsic.2015.06.020

Wei, Z., Hu, Y., Xiao, J., Wang, R., Huang, Q., Peng, Z., et al. (2022). Impacts
of the psychological stress response on aggression in adolescents during the
COVID-19 epidemic in China. J. Pac. Rim Psychol. 16:183449092211025. doi:
10.1177/18344909221102579

Willemse, M., Van Wyk, S. B, and Smith, M. R. (2011). The relationship between
self efficacy and aggression in a group of adolescents in the peri-urban town of
Worcester, South Africa: implications for sport participation. psychology. Afric. J.
Phys. Health Educ. Receat. Dan, (sup-1), 90-102.

Wu, B., and Li, X. (2016). The effect of physical self- efficacy and exercise attitude
on sports autonomous innovation ability of university students. J. Chengdu Sport
Univ. 42, 122-126. doi: 15942/j.jcsu.2016.02.021

Xi, J. (2020). Speech at the meeting to coordinate the promotion of the
prevention and control of the new crown pneumonia epidemic and the
deployment of economic and social development. People's Daily:2. doi:
10.28655/n.cnki.nrmrb.2020.001825

Yan, S. (2020). The theoretical review, realistic reflection and practical approach
of sports online teaching under the background of the COVID-19 epidemic
situation--comment on the “school physical education in the epidemic situation”
cloud interview. Sports Sci. 41, 9-16.

Yang, E. (2021). Coping strategies, cyberbullying behaviors, and depression among
Chinese netizens during the COVID-19 pandemic: a web-based nationwide survey.
J. Affect. Disord. 281, 138-144. doi: 10.1016/j.jad.2020.12.023

Yang, J., and Xu, J. (2016). Impact of physical exercise attitude on aerobic physical
fitness of adolescents--the mediating role of physical exercise behavior. J. Guangzhou
Sport Univ. 36, 91-96. doi: 10.13830/j.cnki.cn44-1129/¢8.2016.01.024

Frontiers in Psychology

09

10.3389/fpsyg.2022.1020679

Ying, H., Jin, J., and Cai, J. (2020). Multi-dimensional analysis of college students'
attitude towards physical exercise. Zhejiang Sport Sci. 42, 94-100. doi:
1004-3624(2020)02-0094-07

Yu, C. (2009). Research on correlation of physical activity attitude, participation
and sports values. J. Shenyang Sport Univ. 28, 53-56. doi: 1004-0560(2009)03-0053-04

Yu, Y., Liu, Y., Chen, L., Yang, Y., Qiu, X,, and Yang, X. (2013). Correlation
between aggressive behavior and life events in college students. Chin. J. Public Health
29, 1677-1679. doi: 10.11847/2gggws2013-29-11-37

Zhang, ], Ding, C., Tang, Y., Zhang, C., and Yang, D., . (2017). A measure of
perceived chronic social adversity: development and validation. Front. Psychol.
8:2168. doi: 10.3389/fpsyg.2017.02168

Zhang, L., and Mao, Z. (2004). Handbook of Psychological Scales for Sport Sciences.
Beijing: Beijing Sport University Press. doi: 1674-151X(2020)04-023-03

Zhang, Y., and Xu, X. (2014). The influence of parental rearing patterns on college
students' attitudes to exercise. Sports Cult. Guide 01, 141-144.

Zhang, ], Zhong, C, and Zhan, X. (2020). Research on physical
exercise behavior and influencing factors of college students during the novel coronavirus
pandemic--a case study of Jiangxi normal university. Youth Sports 20, 23-24.

Zhong, B., Huang, Z., and Wang, K. (2020). The dilemma and response: focusing
on the impact of COVID-19 on sports. J. Sports Res. 34, 12-18. doi: 10.15877/j.cnk
1.1nsic.20200402.002

Zhou, Z., and Li, L. (2014). Research on sports intervention model of antisocial
behaviors of marginal youth. Sports Cult. Guide 03, 134-137. doi: 10.3969/j.
issn.1671-3710.2004.06.018

Zhou, H., and Long, L. (2004). Statistical remedies for common method biases.
Adv. Psychol. Sci. 12, 942-950.

Zhu, B. (1995). Brief introduction of POMS scale and its model for China. J.
Tianjin Univ. Sport 10, 35-37.

Zhu, L., Zhang, G., and Zheng, D. (2017). Mediation and moderation effects of
anxiety and dysfunctional attitude in the relationship between stress life events and
aggression. Chin. J. School Health 38, 1187-1190. doi: 10.16835/j.cnki.1000-9817.2
017.08.020

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1020679
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3390/ijerph19031540
https://doi.org/10.3390/ijerph19031540
https://doi.org/10.15877/j.cnki.nsic.2015.06.020
https://doi.org/10.1177/18344909221102579
https://doi.org/15942/j.jcsu.2016.02.021
https://doi.org/10.28655/n.cnki.nrmrb.2020.001825
https://doi.org/10.1016/j.jad.2020.12.023
https://doi.org/10.13830/j.cnki.cn44-1129/g8.2016.01.024
https://doi.org/1004-3624(2020)02-0094-07
https://doi.org/1004-0560(2009)03-0053-04
https://doi.org/10.11847/zgggws2013-29-11-37 
https://doi.org/10.3389/fpsyg.2017.02168
https://doi.org/1674-151X(2020)04-023-03
https://doi.org/10.15877/j.cnk i.nsic.20200402.002 
https://doi.org/10.15877/j.cnk i.nsic.20200402.002 
https://doi.org/10.3969/j.issn.1671-3710.2004.06.018
https://doi.org/10.3969/j.issn.1671-3710.2004.06.018
https://doi.org/10.16835/j.cnki.1000-9817.2 017.08.020
https://doi.org/10.16835/j.cnki.1000-9817.2 017.08.020

	College students’ exercise experience and aggression during COVID-19: A chain mediating model
	Introduction
	Exercise experience and aggression
	The mediating role of exercise attitude
	The mediating role of mood
	The influence of mood on attitude

	Materials and methods
	Participants
	Procedure
	Control and inspection of common method deviations
	Tools
	Subjective exercise experience scale
	Profile of mood states scale
	Exercise attitude scale
	Aggression questionnaire

	Results
	Descriptive statistics of variables
	Analysis of the mediating role of exercise attitude and mood
	Mediating effects test

	Discussion
	The mediating role of mood between exercise experience and aggression
	The mediating role of exercise attitude between exercise experience and aggression
	The chain effect of exercise attitude and mood between exercise experience and aggression
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Funding
	Publisher’s note

	References

