
ARTICLE

The Relationship between Dimensions of
Emerging Adulthood and Behavioral Problems
among Chinese Emerging Adults: The
Mediating Role of Physical Activity and Self-
Control
Jin Kuang1, Jeffrey Jensen Arnett2, Erle Chen3, Zsolt Demetrovics4,5, Fabian Herold6,
Rebecca Y. M. Cheung7, Daniel L. Hall8, Michaela Markwart8, Markus Gerber9,
Sebastian Ludyga9, Arthur F. Kramer10,11 and Liye Zou1,*

1Body-Brain-Mind Laboratory, School of Psychology, Shenzhen University, Shenzhen, 518060, China
2Department of Psychology, Clark University, Worcester, MA 01610, USA
3Shenzhen College of International Education, Shenzhen, 518172, China
4Centre of Excellence in Responsible Gaming, University of Gibraltar, GX11 1AA, Gibraltar
5Institute of Psychology, ELTE Eötvös Loránd University, Budapest, 1239, Hungary
6Research Group Degenerative and Chronic Diseases, Movement, Faculty of Health Sciences Brandenburg, University of Potsdam,
Potsdam, 14476, Germany
7School of Psychology and Clinical Language Sciences, University of Reading, Reading, RG1, UK
8Massachusetts General Hospital and Harvard Medical School, Boston, 02115, USA
9Department of Sport, Exercise & Health, University of Basel, Basel, 4091, Switzerland
10Center for Cognitive & Brain Health, Northeastern University, Boston, 02115, USA
11Beckman Institute, University of Illinois, Illinois, 60001, USA

*Corresponding Author: Liye Zou. Email: liyezou123@gmail.com

Received: 02 January 2023 Accepted: 06 February 2023 Published: 10 July 2023

ABSTRACT

Emerging adulthood (EA) is a critical stage of life to develop and sustain a healthy lifestyle, which is also a time of vulnerability to
poor physical and mental health outcomes. In this study, we conducted a path analysis (N = 1326) to examine associations among
four dimensions of EA, levels of regular physical activity (PA), self-control, MPA tendency and irrational procrastination. Results
found: 1) higher levels of PA predicted both MPA tendency (β = −0.08, 95% CI: −0.11 to −0.06, p < 0.001) and irrational
procrastination (β = −0.01, 95% CI: −0.17 to −0.008, p < 0.01) indirectly via self-control; 2) Instability (β = 0.13, 95% CI: 0.08
to 0.18, p < 0.01) and Responsibility (β = −0.06, 95% CI: −0.10 to −0.08, p = 0.03) exerted direct effects on irrational
procrastination and Instability also indirectly predicted irrational procrastination via MPA tendency (β = 0.03, 95% CI: 0.02 to
0.05, p < 0.01). These findings proved that perceived features of EA are linked to behavioral problems and supported that
regular PA plays a crucial role to protect mental health.
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Introduction

The concept of emerging adulthood characterizes a specific
life stage between adolescence and adulthood, especially in
industrialized societies, that ranges from approximately 18
to 29 years [1–4]. The unique phenomenon of emerging
adulthood has been confirmed in a wide range of different
cultures such as in America [5], in Asia [6–8], and in
Europe [9]. Emerging adulthood is characterized by five
prominent features: Identity explorations, instability, self-
focus, perception of being in-between adolescence and
adulthood, and optimism/possibilities [2]. Firstly, as a
period of identity exploration, emerging adulthood is
perceived to have a state of a psychosocial moratorium to
form a mature identity, when extensive exploration tends
to occur with scarce commitment [10,11]. Secondly, it is a
period of instability, as emerging adults make frequent
changes in their jobs, social relationships, and places of
residence [1]. Thirdly, it is a period of self-focus when
emerging adults enjoy a higher level of autonomy than
adolescents to focus on personal development [11,12].
Fourthly, emerging adulthood is also the period of feeling
in-between as most emerging adults no longer perceive
themselves as adolescents but not yet fully adults [1].
Finally, emerging adulthood tends to be a period of
optimism, as there is a widespread sense of a broad range
of possible jobs, places to live, and potential romantic
partners [13].

As a transitional period, emerging adulthood is a critical
stage in the life course of an individual in terms of developing
and manifesting healthy lifestyle behaviors [14]. According to
Arnett et al. [14], the five distinctive features of emerging
adulthood can influence measures of mental health. In
particular, emerging adults who struggle with identity
exploration are more likely to report more internalizing
problems [15] and problematic behaviors (e.g., substance
use; [16]), and increasing health-risk behavior and
aggression [17]. Moreover, the more pronounced self-focus
is within emerging adults, this may induce a lack of social
support along with greater depressive symptoms [18]. The
latter (i.e., anxiety and depression), may be reinforced by
the in-between feelings and instabilities which occur more
frequently in emerging adulthood [19]. In contrast, the
feeling of optimism and possibilities in emerging adulthood
can positively contribute to the psychological functioning
including higher self-esteem and lower social anxiety [20].

In China, a recent study revealed that emerging adults are
characterized by four distinct features, namely Self-
exploration, Instability, Possibilities and Responsibility [7].
Among these four features, Self-exploration can be
perceived as a combination of Identity Exploration and Self-
focus, which refers to emerging adults’ practice of trying out
a variety of opportunities in the areas of romantic
relationships, work, and ideology, with the purpose of
developing or understanding the things needed for adult life
[12]. Responsibility is a unique feature manifested in
Chinese culture, which has roots in collectivistic and
Confucius values [7]. It is involved with self-sufficiency
and other-focused values (e.g., commitments to others, and
responsibility for others). Instability and Responsibility are

positively correlated with depression, stress and anxiety,
whereas Self-exploration and Possibilities are negatively
correlated with these negative emotions [7]. However,
research on the relationships between internalizing problems
(e.g., anxiety and depression) and features of emerging
adulthood is still relatively limited in the Chinese cultural
context. Given that emerging adulthood is a critical life
stage to influence the health trajectories of an individual,
further investigations in this direction are of great practical
and theoretical relevance and thus are urgently needed.

Mobile phone use among emerging adults
From the 1980s to the present, the position of the mobile
phone in China has experienced a huge change from a
luxury item to a popular mass-produced article [21].
Contemporary technological advances have equipped mobile
phones with more capabilities and services to provide a
wide range of features (e.g., to communicate via telephone,
to surf the internet, to track people’s health via apps).
According to the latest data from the 47th China Statistical
Report on Internet development [22], by the end of 2020,
emerging adults aged 20 to 29 years account for 20.5% of
Chinese mobile internet users and the number of Chinese
mobile internet users hit 986 million, of whom 99.7% access
the internet via mobile phones. As one of the most
omnipresent mobile devices, mobile phones have brought
increased convenience to people’s daily life. However, the
overuse (i.e., problematic use [23]) of mobile phones can
lead to negative health consequences. For example, using a
mobile phone during driving increases the risk of accidents
[24], excessive expenses to get the latest mobile phones
elevate the risk of financial problems [25], and higher levels
of most importantly mobile phone addiction (MPA). MPA
is a behavioral addiction to the mobile phone that refers to
the uncontrolled, inappropriate, or excessive dependency on
one’s mobile phone [26,27]. MPA is closely associated with
negative health outcomes such as depression [28], stress
[29], and anxiety [30]. Excessive phone use at bedtime can
significantly contribute to poor sleep quality [28,31,32] and
insufficient sleep duration [33,34]. Based on the above-
presented evidence, MPA is a growing and serious problem,
especially in emerging adults, that can negatively influence
both the mental and physical health of an individual [35,36].

Phone addiction and procrastination
Procrastination is a ubiquitous phenomenon since at least the
times of Marcus Cicero in 44 BC [37]. In China, there is a
famous poem “Song of tomorrow” [38] from the Ming
Dynasty about five hundred years ago saying, “Tomorrow
and tomorrow again, how many tomorrows then. If we wait
always for another day, in vain our life will pass away...”,
which describes the phenomenon of procrastination and its
negative effects on personal achievements. Procrastination is
defined as “to voluntarily delay an intended course of action
despite expecting to be worse off for the delay” [39] and is
involved in many aspects of life, e.g., bedtime
procrastination [40] and academic procrastination [41],
throughout the lifespan [42–45] and across cultures [46].
The phenomenon of procrastination is prevalent among
emerging adults. In particular, previous studies [e.g., 47]
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indicated that the prevalence of procrastination among college
students was estimated to be more than 50%. More
specifically, Özer [48] found that undergraduate students
reported higher levels of procrastination than high school
students and graduates.

In a traditional sense [49], procrastination is perceived as
“irrational delay” [e.g., 50,51], which results from a failure of
self-regulation [39]. However, several studies also observed
the phenomenon of “active procrastination”, referring to
intentionally procrastinating behaviors that may exert
positive effects on attitudes and performance [49]. However,
in this study, we investigated negative procrastination
behaviors (i.e., irrational procrastination behaviors).
Compared to the concept of procrastination, irrational
procrastination emphasized the “irrational” delay and
“irrationality” referring to the voluntary delay, in spite of
expecting it to be harmful [50]. Notably, several studies
found evidence that emerging adults who are addicted to
mobile phone use can develop irrational procrastination
behavior [52,53]. Irrational procrastination not only leads to
internal suffering but also could cause external negative
consequences [54]. Moreover, irrational procrastination is
related to many aspects of well-being, such as increased
symptoms of depression and anxiety [55], low satisfaction
with life [42,56], and poor health behaviors [57,58]. In
summary, excessive irrational procrastination is a serious
problem that is relatively prevalent among emerging adults.
To understand the phenomena of irrational procrastination
in terms of potential determinators, mediators, and
consequences, further research is necessary.

Self-control as a mediator
There is growing evidence that self-control is an effective
predictor of both mobile phone addiction [e.g., 59,60] and
procrastination [e.g., 61,62]. For instance, Khang et al. [63]
studied the relationships between self-esteem, self-efficacy,
self-control, and mobile phone addiction in a sample of 386
college students. The most significant predictor of all
dimensions of MPA was self-control. Geng et al. [64]
reported that mobile phone addiction was positively
correlated with severity of depression and anxiety among
Chinese university students through bedtime
procrastination, while the mediated relationships were weak
for students with high self-control. Self-control generally
refers to the mental capacity to regulate one’s emotions,
thoughts, and behaviors by oneself despite conflicting
temptations and impulses [65,66], which is of considerable
significance for humans to achieve desirable and long-term
goals and to inhibit undesirable behavioral responses
[67,68]. Self-control has been interpreted at both the state
and trait levels [69]. Compared to state self-control that
which varies across situations and time, trait self-control has
greater stability across situations and over time [70]. A
person with good trait self-control is more likely to achieve
higher levels of academic performance [71], well-being [72],
interpersonal success [69], and has less impulse control
problems, such as disinhibited eating behavior [73], mobile
phone addiction [74], and procrastination [75].

The impact of physical activity on MPA and procrastination
Regular physical activity, typically engendered through
structured forms of physical activity such as physical
exercises, exerts beneficial effects on both mental and
physical health, while lack of physical activity (e.g.,
sedentary behavior) could increase the risk of adverse health
outcomes such as cardiovascular-related and cancer-related
mortality [76,77]. Accumulating evidence supports that both
acute and chronic bouts of physical exercise are beneficial
for strengthening self-control in children [78], adolescents
[79], emerging adults [80], middle-aged adults [81], and
older adults [82]. In addition, existing studies [e.g., 74,83,84]
provide evidence that higher levels of regular physical
activity (PA) is negatively associated with MPA. The
negative relationship between PA and MPA indicated that
physical exercise interventions could be an alternative or
complementary approach to treat MPA [e.g., 85,86]. For
instance, Fan et al. [85] examined the effect of 30 h of acute
aerobic exercise in college students with MPA and noticed
positive effects on inhibitory control. In addition, physical
exercise interventions have been used as an effective
treatment not only for smartphone addiction [87], but also
for procrastination [88]. Besides, several cross-sectional
studies [52,89,90] have been conducted to investigate the
underlying mechanisms of how PA is related to
procrastination in Chinese emerging adults. It is worthwhile
to note that self-control mediates the relationship between
PA and academic procrastination [90] and thus is an
important variable that should be considered in future
studies in this research direction.

The current study
The primary aim of the present study was to investigate the
underlying psychological mechanisms of how physical
activity influences both MPA tendency and procrastination
and whether self-control mediates these relationships. The
secondary aim was to investigate the underlying
psychological mechanisms from the perspective of
developmental psychology. Specifically, we sought to clarify
how features of emerging adulthood are linked to behavioral
problems (i.e., mobile phone addiction and irrational
procrastination) in a large sample of Chinese emerging
adults. Thus, our study tested three hypotheses: 1) MPA
tendency exerts a significant and positive effect on irrational
procrastination; 2) PA level has a significant and negative
effect on both MBA tendency and irrational procrastination,
while trait self-control is a mediator of both the relationship
between PA level and MPA tendency and the relationship
between PA level and irrational procrastination; 3) all four
dimensions of emerging adulthood influence MPA tendency
and irrational procrastination to varying extent. The full
conceptual model is illustrated in Fig. 1.

Methods

Participants and procedure
From August 10, 2022 to September 24, 2022, convenience
sampling via online questionnaires were distributed to
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college students across China. The questionnaire was
advertised by Questionnaire Star, an online survey platform
that used a snowball technique. A total of 1326 college
students voluntarily participated in this study, with an
average age of 19.99 ± 1.75 years. The study procedures are
in accordance with the latest version of the Declaration of
Helsinki and ethical approval for the study procedures was
obtained from the Ethics Committee of University (No. PN-
2021-048).

Measures
Our online survey included demographic questions
concerning age, gender, weight, and height and five other
self-report scales that will be described in more detail in the
following. The Chinese version of the Inventory of
Dimensions of Emerging Adulthood (IDEA-C) was used to
assess identification with five features of emerging
adulthood [7]. The original version of IDEA was developed
by Reifman et al. [91], which comprised 20 items with five
factors, including Identity Exploration, Instability, Self-
focused, Feeling in-between, and Possibilities. Compared to
the original version, the IDEA-C was downsized into a 20-
item scale with four factors that are Self-exploration,
Instability, Possibilities, Responsibility. All subscales have
reasonable internal consistency with Cronbach’s alpha
coefficients ranging from 0.77 to 0.93. The IDEA-C items
were administered with a four-point Likert scale (1 =
“totally disagree” to 4 = “totally agree”). In scoring, higher
scores in one subscale reflected participants’ higher
agreement for experience of that feature.

The Chinese version of the short form of the
International Physical Activity Questionnaire (IPAQ-C;
[92]) assessed the self-reported PA level in the last 7 days.
The participants were asked to report the frequency and
duration of their PA patterns, including the types of the
activity (i.e., walking, vigorous or moderate) and time spent
sitting over the preceding seven days. Each type of PA was
given certain values of metabolic equivalents of tasks
(METs): Walking = 3.3 METs, Moderate PA = 4.0 METs

and Vigorous PA = 8.0 METs. The participants’ total PA in
a week was computed as a sum of walking, moderate and
vigorous METs per week. In this study, total MET-hours/
week equals a sum of 3.3 � walking hours � walking days,
4.0 � moderate-intensity activity hours � moderate days and
8.0 � vigorous-intensity activity hours � vigorous-intensity
days [93].

The Chinese version of the Brief Self-Control Scale (the
BSCS-C; [94]) was used in this study as a measurement of
trait self-control among our sample of Chinese emerging
adults. The 8-item BSCS-C was translated and adapted from
the 13-item BSCS [95], which was extracted from the
original version of the 36-item SCS [69]. Among eight
items, Items 2, 3, 6, 7, and 8 are reversely coded. Higher
sum scores reflect greater self-control. Maloney’s two-
dimensional BSCS model had been confirmed in a Chinese
sample by Liang et al. [94] with a range of Cronbach’s alpha
values from 0.55 to 0.71.

The Chinese version of the Mobile Phone Addiction
Tendency Scale (MPATS-C) was used to measure
participants’ tendency to mobile phone addiction [96]. The
16-item MPAS-C is scored on a five-point scale from 1 =
“Not true of me” to 5 = “Totally true of me”. Higher sum
scores indicate a greater level of mobile phone addiction,
with a total score ranging between 16 to 80. The MPATS-C
exhibited four subscales, including Withdrawal Symptoms,
Salient Behaviors, Social Soothing, and Mood Changes, with
Cronbach’s α’s 0.55 to 0.80.

The Chinese version of the Irrational Procrastination
Scale (the IPS-C) was used to assess participants’ level of
irrational procrastination [97], which was adapted from the
Steel’s Irrational Procrastination Scale [50]. The 9-item IPS-
C was rated on a 5-point Likert scale, ranging from 1 “Very
seldom/Not true of me” to 5 “Very often true/totally true of
me”, with higher scores reflecting a greater level of irrational
procrastination. Among nine items, items 2, 6, and 9 were
reversely coded. The unidimensional IPS-C had a good
internal consistency reliability (Cronbach’s α = 0.91) among
mainland Chinese college students.

FIGURE 1. The hypothesized structural equation model.
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Statistical analysis

Data screening
No missing data was detected. In addition, there was no
evidence of multicollinearity in our data set. In other words,
correlations between variables were modest and all multiple
correlations were below the 0.85 cutoff recommended by
Kline [98]. The test of normality was carried out in AMOS
v26 via the calculation of Mardia’s coefficient. If Mardia’s
coefficient is significant, (i.e., the critical ratio is greater than
1.96 in magnitude), it reflects a departure from normality
[99]. However, in large-sample procedures, such as SEM,
this significance test is more likely to produce significant
(non-normal) results [100]. Considering the latter reason, it
is recommended to consider both the significance tests
descriptive statistics, namely the kurtosis values for
individual variables, to assess normal distribution [101]. In
this context, multivariate kurtosis values greater than 5.00
are an indicator of the absence of multivariate normality
[99,102]. In this study, all variables exhibited significant
skewness or kurtosis (the critical ratios are greater than
1.96) and multivariate kurtosis values of 20.82 which is
greater than the cutoff of 5.00. Given that our data (1) was
not normally distributed, and (2) that the distribution
maximum likelihood (ML) estimation method is
inappropriate in such a case as it leads to a bias in chi-
square values, fit indices and standard errors [99], we used
the Bollen–Stine bootstrap estimation technique to examine
model fit [103], although Hair Jr et al. [104] argued that a
big sample size (over 200) can reduce adverse effects of
non-normality to a negligible level.

Testing the path analysis model
Descriptive and correlational (Pearson) analyses were
performed on SPSS version 26 to examine the sample
distribution, means, standard deviations, and associations
between all variables included in the model. Using the
Bollen–Stine bootstrap estimation, the hypothesized model
is estimated via the structural equation modeling (SEM)
program (IBM SPSS Amos version 26.0). This method

allows for estimates of hypothesized relationships and
provides global indices of the fit between the theoretical
model and data. The following variables were included in
the model: Level of Physical Activity, Self-exploration,
Instability, Possibilities, Responsibility, Self-control, Mobile
Phone Addiction Tendency, Irrational Procrastination.
Model fit with path analysis was tested by examining the
following indices (Kline, 2015): 1) Model chi-square with its
degrees of freedom and p-value: p > 0.05 = good model fit
(although often significant with large samples) and there
were no clear-cut guidelines about maximum values of the
normed chi-square; 2) Root Mean Square Error of
Approximation (RMSEA) and its 90% confidence interval:
RMSEA ≤ 0.05 = good fit, ≥0.10 = poor fit; 3) the
Comparative Fit Index (CFI) = 1 indicates the best result,
≥0.95 = good fit, 0.90 to 0.95 = reasonable fit; 4) the
Standardized Root Mean Residual (SRMR) > 0.10 = poor fit.

Assessing direct, indirect and total effects
Bootstrap 95% confidence intervals computing 10,000
samples [105] were used to examine the indirect effects of
self-control and MBA tendency between dimensions of
emerging adulthood and irrational procrastination and the
indirect effects of self-control and MBA tendency between
PA level and procrastination. We tested for both the
magnitude and significance of direct effects (e.g., path
coefficients from PA level to irrational procrastination) and
indirect effects (e.g., the product of the path coefficients
from PA level to self-control, from self-control to MBA
tendency, and from MBA tendency to irrational
procrastination).

Results

Correlations, descriptive statistics, and reliabilities
The descriptive statistics of participants were shown in
Table 1. The mean and standard deviations for the variables
used in the study and the Cronbach’s alpha coefficient of all
measures are shown in Table 2. Table 3 presents the

TABLE 1

Participants’ demographic characteristics and physical health factors (N = 1326)

Total Men (n = 885) Women (n = 441) p-value
M ± SD

Age (years) 19.99 ± 1.75 19.90 ± 1.78 20.04 ± 1.73 0.19

Height (cm) 167.48 ± 8.57 176.38 ± 6.38 163.05 ± 5.55 <0.001

Weight (kg) 59.04 ± 11.81 68.99 ± 11.36 54.08 ± 8.41 <0.001

BMI (kg/m2) 20.92 ± 3.01 22.12 ± 3.07 20.32 ± 2.79 <0.001

Physical activity
(MET-hours/week)

45.17 ± 33.23 56.23 ± 34.28 39.66 ± 31.28 <0.001

Low PA 11.5 5.4 14.4

Moderate PA 50.1 39.7 55.4

High PA 38.4 54.9 30.2
Notes: M = mean; SD = standard deviation; BMI = body mass index; MPA = moderate-intensity physical activity; MET = metabolic equivalent; PA = physical
activity.
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bivariate, zero-order Pearson’s correlation coefficients
between all the study variables.

Testing of the hypothesized model
The model was found to have a significant Chi-Square
goodness of fit test, χ2(7) = 174.5, Bollen-Stine p < 0.001,
indicating unacceptable overall fit, which is often the case in
large samples [98] and thus it is not recommended to assess
the fit of large models [106]. Model fit indices were reported
as: RMSEA [90% confidence intervals] = 0.13 [0.12, 0.15];
CFI = 0.93; SRMR = 0.06. The standardized values of the
regression coefficients were shown in Fig. 2.

Assessing direct, indirect and total effects
For all tested pathways, standardized direct, specific indirect,
total indirect and total effects were estimated (see Table 4).
As Table 4 shows, MBA tendency had a positive and
significant effect on irrational procrastination (β = 0.24,
95% CI: −0.18 to −0.29, p < 0.01), thus leading to the
conclusion that the first hypothesis was confirmed.
Moreover, the bootstrapping method yielded a negative and
significant indirect effect of PA level on irrational
procrastination both through self-control (β = −0.01, 95%
CI: −0.17 to −0.008, p < 0.01) and through self-control and
MBA tendency (β = −0.03, 95% CI: −0.004 to −0.002,

p < 0.01). A similar indirect effect was observed from PA
level on MBA tendency through self-control (β = −0.08,
95% CI: −0.11 to −0.06, p < 0.001). In this way, the second
hypothesis was also confirmed, in that PA level had a
negative effect on both MBA tendency and irrational
procrastination via self-control. Furthermore, Instability had
a positive and significant direct effect on both MBA
tendency (β = 0.14, 95% CI: 0.08 to 0.20, p < 0.01) and
irrational procrastination (β = 0.13, 95% CI: 0.08 to 0.18, p
< 0.01). In addition, the indirect effect of Instability on
irrational procrastination via MBA tendency (β = 0.03, 95%
CI: 0.02 to 0.05, p < 0.01) was significant. Besides,
Responsibility exerted a negative and significant effect on
irrational procrastination (β = −0.06, 95% CI: −0.10 to
−0.08, p = 0.03). However, neither Self-exploration nor
Possibilities had a significant direct effect on MBA tendency
or irrational procrastination. Therefore, the third hypothesis
was partially supported as only Responsibility and Instability
had significant effects on the two of behavioral problems in
the current study.

Discussion

The current study investigated the relationships between the
perceived features of emerging adulthood (as captured by
the IDEA) and specific behavioral problems (i.e., mobile
phone addiction and irrational procrastination) that are
prevalent among emerging adults. Moreover, the current
study seeks to reveal the influence of the level of regular PA
on these behavioral problems using self-control as a
mediator. Our findings provide partial support for our
initial hypotheses: (1) higher levels of MPA tendency are
positively linked to irrational procrastination; (2) higher
levels of regular PA had negative indirect and direct effects
on irrational procrastination, and the indirect path was
mediated through self-control and mobile phone addiction
tendency, while higher levels of regular PA were associated
with a lower MPA tendency indirectly, via the mediating
role of greater self-control; (3) we also observed a direct
effect of Responsibility and Instability on irrational
procrastination and an indirect effect of Instability on MPA
tendency.

TABLE 2

Descriptive findings and Cronbach’s alpha values for measures
(N = 1326)

M SD Cronbach’s alpha

Level of physical activity 45.2 33.2

Self-exploration 26.3 3.6 0.92

Instability 15.2 2.6 0.84

Possibilities 10.0 1.5 0.85

Responsibility 10.6 2.2 0.74

Self-control 24.2 3.8 0.64

Mobile phone addiction tendency 45.1 12.1 0.93

Irrational procrastination 27.2 5.0 0.76
Note: M = mean; SD = standard deviation.

TABLE 3

Zero-order correlations for variables (N = 1326)

1 2 3 4 5 6 7 8

1. Level of physical activity 1

2. Self-exploration 0.08** 1

3. Instability −0.06* 0.22** 1

4. Possibilities 0.07** 0.65** 0.22** 1

5. Responsibility 0.14** 0.30** 0.10** 0.23** 1

6. Self-control 0.18** 0.09** −0.27** 0.06** 0.14** 1

7. Mobile phone addiction tendency −0.09** −0.09** 0.23** −0.08** 0.03 −0.48** 1

8. Irrational procrastination −0.20** −0.03 0.30** −0.06* −0.11** −0.63** 0.49** 1
Note: *p < 0.05; **p < 0.01.
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It is worthwhile to note that contrary to our hypotheses,
there was no significant effect of Self-exploration and
Possibilities on MPA tendency or irrational behavior. Such a
finding differs from the observations of previous research
[e.g., 16,20] suggesting (i) that higher scores for the
Possibilities or Self-exploration domain might be related to
adjustment issues and (ii) that a more pronounced sense of
possibilities is associated with a lower level of negative
emotions and, in turn, fewer behavioral problems [14]. In
contrast, higher scores on Instability were linked to both
MPA tendency and irrational procrastination in this study,
which is in accordance with findings from previous studies
[e.g., 14] assuming that emerging adults who adjust

themselves poorly to instabilities in this life period are
susceptible to depressive symptoms or behavioral problems.

There are several potential explanations for the
prevalence of MPA and irrational procrastination in
emerging adults. Growing up in the digital world, emerging
adults have easy access and habituate themselves to the use
of mobile phones and other electronic devices. Given that
mobile phones are used for various purposes (e.g., to gain
social support through social media platforms, to be
entertained via the internet; [107,108]), they might be
utilized in the face of the uncertainty and instability (e.g.,
the choice of romantic partners or job offers) as an anchor
to avoid the feeling of unsettlement, anxiety and depression

FIGURE 2. The path analysis model.
Note: Dotted lines represent non-significant pathways and solid lines indicate significant ones. *p < 0.05; **p < 0.01; The values on the arrow
represent the standardized path coefficients of significance (r values: coefficients of correlation between the variables; b values: standardized
regression weights).

TABLE 4

Direct effects & indirect effects in SEM

Path Direct effects Indirect effects

Coefficient* S.E. p 95% CI Coefficient* S.E. p 95% CI

PA level → Self-control 0.18 0.03 0.002 0.13w0.23 No Path

PA level →MBA tendency No Path −0.08 0.01 <0.001 −0.11w−0.06

PA level → Irrational procrastination −0.08 0.02 0.002 −0.12~−0.04 −0.10 0.02 0.002 −0.14~−0.07

PA level → Self-control →
Irrational procrastination

No Path −0.01 0.002 0.001 −0.17~−0.008

PA level → Self-control →
MBA tendency →

Irrational procrastination

No Path −0.003 0.001 0.001 −0.004~−0.002

Self-control → MBA tendency −0.45 0.03 0.002 −0.50~ −0.40 No Path

Self-control → Irrational procrastination −0.47 0.03 0.002 −0.53~ −0.41 −0.11 0.01 0.002 −0.14 ~ −0.08

MBA tendency → Irrational procrastination 0.24 0.03 0.002 −0.18~ −0.29 No Path

Instability → MBA tendency 0.14 0.03 0.001 0.08~ 0.20 No Path

Instability → Irrational procrastination 0.13 0.02 0.002 0.08~ 0.18 0.03 0.008 0.001 0.02~0.05

Responsibility → Irrational procrastination −0.06 0.02 0.03 −0.10~ −0.08 No Path
Note: *Standardized coefficients.
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or to avoid possible risks or failure that instability could bring.
However, such a problematic mobile phone use could take up
so much time and psychological energy of emerging adults
that they cannot accomplish their goals, which could lead to
irrational procrastination behaviors [109]. Both MPA and
irrational procrastination can exert a detrimental effect on
the mental and physical health of emerging adults but for
those emerging adults who scored higher in the subscale of
Responsibility, they are more likely to be conscientious in
completing tasks in daily life [7], which may be the reason
they are less likely to show high levels of irrational
procrastination. In addition, the non-significant effect of
Possibilities and Self-exploration on both MPA and
irrational procrastination might be related to the fact that
the negative effects of these two features were balanced by
their positive effects on the above-mentioned behavioral
problems. This assumption is at least partly supported by
findings of a previous study showing that [20]
Experimentation/Possibilities is not only positively
associated with internalizing problems, but also linked to
higher self-esteem and lower social anxiety. Therefore,
emerging adults who have a higher level of perceived
Possibilities and Self-exploration may be more likely to
experience setback but they are also to be more likely to
adjust themselves or boost courage to overcome these
obstacles in life. Moreover, for emerging adults who are less
capable of dealing with the instability of this period,
strengthening self-control via regular physical exercise could
be one potential solution to protect against the harmful
health effects that can occur in emerging adulthood [i.e.,
110,111].

The current study had several limitations. Firstly, path
analysis can help to reveal associations between specific
variables but it does not establish causality nor can it
unequivocally establish the direction of observed
relationships [112]. Secondly, concerning that the linear
model is unified under the assumption of normality, non-
normal distributed data could potentially limit the extent to
which linear models can be reasonably fitted to data [113].
Thirdly, as we used self-reports to assess our measures of
interest, our data can be influenced by different sources of
bias (e.g., social desirability bias, response bias, and
measurement errors; [114]. In this regard, longitudinal
studies are needed to test the causality of the observed
relationships. In particular, experimental studies could help
to elucidate whether physical exercise interventions can
promote emerging adults’ well-being and mental health in
terms of MPA and procrastination. Moreover, future studies
could examine the potential interaction between features of
emerging adulthood and personality factors on these
behavioral problems and how such phenomena are
mediated or moderated by the level of regular PA. Finally,
we did not take into account the participants’ demographic
variables (e.g., gender, and socioeconomic status).

Conclusion

In summary, this cross-sectional study examined the
relationship between dimensions of emerging adulthood,
level of regular PA, irrational procrastination, MPA

tendency, and trait self-control among Chinese emerging
adults via a path analysis approach. The results of our study
suggest that specific features of emerging adulthood (i.e.,
Instability and Responsibility) are associated with
adjustment issues (i.e., MPA and irrational procrastination)
being prevalent behavioral problems in this stage of life.
Furthermore, our study revealed that in emerging adults,
higher levels of regular PA via a superior self-control exert a
protective effect on specific outcomes of mental health (i.e.,
irrational procrastination and MPA), although the causality
of this observation needs to be established by interventional
studies. In this context, we recommend that future studies
should also consider the utilization of more objective
instruments to assess the regular level of PA and self-control
(e.g., accelerometer and Stroop test, respectively).
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