‘," frontiers
in Psychology

ORIGINAL RESEARCH
published: 20 January 2021
doi: 10.3389/fpsyg.2020.526290

OPEN ACCESS

Edited by:
Claudio Longobardi,
University of Turin, ltaly

Reviewed by:

Jesus-Nicasio Garcia-Sanchez,
Universidad de Ledn, Spain
Yanjie Zhang,

The Chinese University of
Hong Kong, Shenzhen, China

*Correspondence:
Can Jiao
Jiaocan@szu.edu.cn

Specialty section:

This article was submitted to
Educational Psychology,

a section of the journal
Frontiers in Psychology

Received: 13 January 2020
Accepted: 15 December 2020
Published: 20 January 2021

Citation:
Zhang J, Jiao C, Yu C, Qiao T and
Li Z (2021) Heterogeneous

Association of Chinese Adolescents’

Engaged Living With Problematic
Internet Use: A Mixture Regression
Analysis.

Front. Psychol. 11:526290.

doi: 10.3389/fpsyg.2020.526290

Check for
updates

Heterogeneous Association of
Chinese Adolescents’ Engaged
Living With Problematic Internet Use:
A Mixture Regression Analysis

Jieting Zhang', Can Jiao™, Chengfu Yu?, Tianqgi Qiao’ and Zhirong Li’

"College of Psychology, Shenzhen University, Shenzhen, China, ?College of Psychology, Guangzhou University, Guangzhou,
China

The present study explored heterogeneity in the association between engaged living (i.e.,
social integration and absorption) and problematic Internet use (PIU). This study included
641 adolescents from four junior-senior high schools of Guangzhou, China. Besides the
standard linear regression analysis, mixture regression analysis was conducted to detect
certain subgroups of adolescents, based on their divergent association between engaged
living and PIU. Sex, age, and psychological need were further compared among the latent
subgroups. The results showed that a mixture regression model could account for more
variance of PIU than a traditional linear regression model, and identified three subgroups
based on their class-specific regression of PIU to engaged living. For the High-PIU class,
lower social integration and higher absorption were associated with increased PIU; for
the Medium-PIU class, only high social integration was linked with the increase of PIU.
For the Low-PIU class, no relation between engaged living and PIU were found. Additionally,
being male or having a lower level of satisfied psychological needs increased the link
between engaged living and PIU. The results indicated a heterogeneous relationship
between engaged living and PIU among adolescents, and prevention or intervention
programs should be tailored specifically to subgroups with moderate or high levels of PIU
and to those with lower levels of psychological needs’ satisfaction, as identified by the
mixture regression model.

Keywords: mixture regression analysis, problematic internet use, engaged living, social integration, absorption

INTRODUCTION

Problematic Internet use (PIU), an online behavior that has a negative effect on psychological,
social, school, and/or work situations (Beard and Wolf, 2001), has become a serious problem
for a large proportion of Chinese adolescents (Ni et al., 2017). Some empirical research has
indicated that PIU is related to various negative developmental results among children and
adolescents, such as subjective insomnia or poor sleep quality (Guo et al, 2018), and even
psychological and physical symptoms, such as depression, emotional problems, attention-deficit
hyperactivity disorder (Leménager et al, 2018), and suicidal behavior (Guo et al, 2018).
Additionally, PIU was negatively associated with life satisfaction (Sha et al, 2019), such as
satisfaction with the self, social relationship with families and friends (Tateno et al., 2019),
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and satisfaction with the living environment (Masten, 2001).
Therefore, identifying the possible risk factors of PIU is of
great importance for future prevention and intervention programs.

Engaged living, proposed by Froh et al. (2010) is defined
as being passionate about helping others and being connected
with others (social integration), and being completely immersed
in activities (absorption). Masten (2001) suggested that living
an engaged life would be beneficial in helping youths avoid
poor choices that result in delinquent behaviors and thus
increase their resilience to addictive behavior. Specifically, social
integration, as an ability of engaging in social networks and
life, has a positive effect on social relations, which is suggested
to be a key factor of PIU (Prievara et al., 2018). PIU is positively
related to social relational styles such as low social skill
(Chi-Ying, 2018) and shyness (Prievara et al., 2018). People
with high sociality and shyness prefer computer-mediated
communication as a less anxious way of social interaction,
which would induce higher PIU (Bolat et al., 2018). Social
support gained from social integration would also protect
adolescents from PIU, through increasing their motivation to
engage in a healthy lifestyle, as well as reducing boredom and
loneliness (Mo et al., 2018).

Absorption, as a positive predictor of emotional and
psychological well-being (Philippe et al., 2009; Froh et al,
2010; Rivkin et al., 2018), would be a protective factor against
PIU. People tend to experience flow and positive emotions
when highly absorbed in activities with higher general positive
affect and lower negative affect (Hernandez et al., 2019), and
fewer relational conflicts (Séguin-Lévesque et al., 2003). People
who are absorbed in activities have positive social relationships
with harmonious passions, and possibly have lower levels of
PIU. However, there are some contrasting findings that flow
experience, as generated by absorption, is a risk factor of PIU
(Stavropoulos et al., 2018; Barnes et al., 2019). When people
are in a state of flow, they feel intrinsically cheerful and
self-reinforcing, but this is also accompanied with reduced
self-consciousness, which may induce excessive use of the
internet (Stavropoulos et al.,, 2018).

Problematic internet use and its associated factors are found
to differ by gender (Baloglu et al, 2018; Hu et al, 2019
Tateno et al., 2019) and age (Stavropoulos et al., 2018). Moreover,
the link between PIU and engaged living would be associated
with the degree to which one’s needs are being satisfied. From
the perspective of self-determination theory (Davids et al.,
2016), being pathologically involved with the Internet is involved
with pursuing the needs for belonging, relationships, self-
actualization, achievement, and mastery. Need satisfaction in
daily real life predicted lower Internet use (Atasalar and Michou,
2019). Self-esteem, which is related to considering oneself
competent, has been found to mediate the link between social
relationships and PIU (Park et al, 2014). In addition, self-
control, as related to autonomous motivation, has been found
to moderate the link between social relationships and PIU
(Li et al, 2013). Taken together, besides demographic factors
(e.g., gender and age), how engaged living influences PIU may
be related to whether an adolescent’s psychological needs have
been satisfied or not.

Methodologically, the standard linear regression model
assumes the association between engaged living and PIU is
homogenous, that is, it assumes the same regression model
holds for all individuals. In reality, there may be considerable
variability where some factors are important for certain subgroups
of individual but not for others. Mixture regression models
provide for a set of latent subgroups (ie., classes) in which
parameters of the regression model differ. This analytic approach
provides a way to account for heterogeneity in association
between predictors and outcome (Lanza et al., 2014).

Hence, the aim of the present study was to examine
heterogeneity among Chinese adolescents in the association
of PIU with engaged living, including social integration and
absorption, and to investigate the relation of these associations
with age, sex, and psychological need. We hypothesized that
a few subgroups would be identified with different associations
between engaged living and PIU; age, sex, and psychological
need would differ across the subgroups.

MATERIALS AND METHODS

Participants

Data were collected from four junior-senior high schools of
Guangzhou, China. Guangzhou possesses one of the most
advanced Internet infrastructures in the Chinese Mainland,
and Internet use is pervasive in adolescents’ home and school
lives. The study was approved by the Human Research Ethics
Committee of each of the four schools. Seven hundred students
in the four schools were randomly contacted with an invitation
letter and information about the sampling procedures. Statistics
collection was carried out by trained postgraduate students
after obtaining written consent from the schools and parents
and oral agreement from the participants with prior approval.
All participants were required to complete the questionnaires
under the unified guide, which stressed the need for authenticity,
independence, and continuity of all answers. Participants were
also told that they could choose not to answer any questions
in the questionnaires and that they were free to withdraw
from the study at any time during data collection. Participants
had about 20 min to finish the questionnaires, and they received
pencils as a reward after finishing the questionnaires. Fifty-
nine participants were excluded for not completing the
questionnaire carefully. The valid sample consisted of 641
adolescents (61.8% female, 74% of participants’ parents had
only received senior school or lower education) from the 7th
to 11th grades (M ., = 15.62 years, SD = 1.82).

Measurements

Problematic Internet Use

The main dependent variable of the current study was PIU,
measured by the Chinese version of the PIU Questionnaire
(Li et al.,, 2010), the items of which were selected from
Young’s (1998) Internet Dependency Questionnaire.
Participants were asked to complete the 6-point Likert scale
ranging from 1 (not at all true) to 6 (always true) with 10
questions based on their real conditions. For each of the
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10 items, adolescents expressed their true thinking about
each statement about themselves on a 6-point Likert-type
scale ranging from 1 (not at all true) to 6 (always true).
Mean scale score was computed across all 10 items; higher
scores indicate higher PIU level. This measure has
demonstrated good reliability and wvalidity in Chinese
adolescents (Li et al, 2013; Zhou et al, 2017). Young’s
questionnaire has good construct validity (Kelley and Gruber,
2010) and predictive validity over internet addiction disorder
(Zhang et al.,, 2019). Construct validity for the current data
was tested by comparing five alternative models (Laconi
et al., 2019). The confirmatory factor model indicated
one-factor model had a moderate model fit (x* = 236.02,
df = 35, x*/df = 6.74, RMSEA = 0.095, CFI = 0.91, TLI = 0.88),
and bifactor model with two specific dimensions had a
slightly better fit (x> = 148.93, df = 28, x%/df = 5.32,
RMSEA = 0.08, CFI = 0.94, TLI = 0.91), which is similar
to the previous literature. Descriptive analysis and reliability
for all the measurements were shown in Table 1. Convergent
validity was poor for this questionnaire, as indicated by
the average variance extracted (AVE) below 0.5 (Fornell
and Larcker, 1981), but reliability was fairly good for this scale.

Engaged Living

Engaged living, considered as a predictor of PIU, was assessed
using the Engaged Living in Youth Scale (Froh et al., 2010).
The ELYS is a 15-item measure of positive psychological
functioning using a Likert type scale ranging from 1 (definitely
not like me) to 6 (exactly like me). The ELYS assesses social
integration (e.g., “I feel like a part of my community/
neighborhood”) and absorption [e.g., “While doing my hobbies
(e.g., sports, reading, musical instruments, acting), I feel
‘in the zone”’]. An average score for all the items of each
subscale were created. This measure has demonstrated good
construct validity and good predictive validity over life
satisfaction and prosocial behavior (Froh et al., 2010). The
confirmatory factor model provided a moderate fit for the
current data (x> = 634.8, df = 89, x*/df = 7.13, RMSEA = 0.098,
CFI = 0.82, TLI = 0.78). Although reliability was moderate
for the two subscales, convergent validity was poor, as
indicated by AVEs below 0.5; discriminant validity was poor
for social integration and fair for absorption, as indicated
by the comparison with the squared correlation coefficient
between the two subscales (0.40; Fornell and Larcker, 1981).

Individual Characteristics

Age, sex, and psychological need were included to describe
the characteristics of individuals in each latent class.
Psychological need was assessed by the Basic Psychological
Needs Scale (Deci and Ryan, 2000), which includes three factors:
Competence (six items), which involves feeling a sense of
mastery in one’s activities; autonomy (seven items), which is
feeling that one’s choices and activities are self-determined as
opposed to being controlled by internal or external pressures;
and relatedness (eight items), which involves feeling that satisfying
and meaningful connections are being made with others.
Responses are provided for the 21 items (e.g., “I think I can
freely determine my lifestyle”) using a 7-point Likert scale
ranging from 1 (not at all true) to 7 (very true), and an
average score for all the items were created. This measure has
demonstrated good construct validity (Liu et al, 2013) and
predictive validity over school well-being (Tian et al.,, 2014).
The confirmatory factor model provided a marginal fit for the
current data (x* = 1200.2, df = 186, x*/df = 6.45, RMSEA = 0.092,
CFI = 0.66, TLI = 0.61). The AVEs of the three subscales
were below 0.5, and generally less than the squared correlation
coefficients of a specific subscale with other subscales (0.30
and 0.18 for competence, 0.30 and 0.31 for autonomy, and
0.31 and 0.18 for relatedness), indicating poor convergent and
discriminant validity.

Analytic Strategy

First, tradition linear regression was used to examine the
overall association between engaged living (including absorption
and social integration) and PIU. Second, mixture regression
analysis was used to identify subgroups of individuals with
different patterns of association between predictors and outcome.
Third, chi-square test and ANOVA were used to examine
the association of class membership with age, sex, and
psychological need. SPSS 20.0 was used for linear regression,
chi-square test, and ANOVA, and LatentGold 4.5 was used
for mixture regression analysis.

Specifically, mixture regression analysis accounts for
heterogeneity in the overall regression coefficients by building
a model with class-specific regression coefficients for each
subgroup, without a known priori. To select the optimal mixture
regression model, the Akaike information criteria (AIC)
and Bayesian information criteria (BIC) were used; smaller
AIC and BIC values indicate better balance between fit and

TABLE 1 | Descriptive statistics for the investigated variables.

# of ltem Reliability Average Mean SD

variance

Cronbach’s alpha Compound reliability MacDonalds omega extracted
Problematic internet use 10 0.86 0.86 0.88 0.39 2.27 0.86
Social integration 9 0.80 0.81 0.85 0.32 4.71 0.70
Absorption 6 0.78 0.79 0.84 0.40 4.76 0.75
Competence 6 0.55 0.52 0.67 0.16 416 0.80
Autonomy 7 0.70 0.61 0.69 0.20 4.28 0.86
Relatedness 8 0.75 0.76 0.81 0.29 5.30 0.88
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parsimony (Zhang et al., 2014). Maximum-likelihood estimate
was used for all mixture regression models, and significance
tests for regression coeflicients were conducted with Wald statistics.

RESULTS

Standard Regression Analysis

To understand the overall association between engaged living
and PIU, linear regression was used to relate PIU to social
integration and absorption. Social integration was negatively
related to PIU (B = —0.213, t = —3.455, p < 0.01) and absorption
was positively related to PIU (B = 0.129, t = 2.242, p < 0.05).
However, predictors only accounted for 1.8% of the total variance
in PIU. Mixture regression was further applied to investigate
the heterogeneity of the association within different classes of
the participants.

Mixture Regression Analysis

To determine the optimal number of classes, a mixture
regression model with one to six classes was considered. As
shown in Table 2, the lowest AIC suggested a 5-class model,
while the lowest BIC suggested a 3-class model. One of the
classes in the 5-class model accounted for only 2.17% of the
sample, which had low statistical power for the identified
class. AIC has been found to overestimate class number
(Zhang et al,, 2014). Taken together, a 3-class model was
chosen as the optimal model. The percentages of variance
explained for Classes 1, 2, and 3 were 6.3, 1.99, and 3.3%,
respectively. The percentage of variance explained in each
latent class was generally higher than the total explained
variance in the standard regression model. This suggests there
is considerable heterogeneity in the association of social
integration and absorption with PIU.

Regression coeflicients for each class are shown in Table 3.
Generally, the three classes differed significantly from each
other in their intercepts (Wald = 29.97, p < 0.001) and regression
coeflicient of social integration (Wald = 9.30, p < 0.01), and
marginally in the regression coefficient of absorption
(Wald = 5.45, p = 0.066). Specifically, Class 1 (B = 2.97) and
2 (B = 3.03) had a much higher intercept of PIU than Class
3 (B =1.37). Class 1 (B = —0.35) and 2 (B = —0.22) had a
stronger negative effect of social integration than Class 3 (B = —0.04).

TABLE 2 | Comparison of competing mixture regression models.

LL? BIC® AIC*
1-Class Regression -805.18 1636.22 1618.37
2-Class Regression —775.73 1609.62 1569.46
3-Class Regression —756.55 1603.58 15641.10
4-Class Regression —742.58 1607.96 1623.17
5-Class Regression —734.53 1624.17 1517.06
6-Class Regression —733.74 1654.91 1525.48

aLL: Log Likelihood.
bBIC: Bayesian information criteria.
CAIC: Akaike information criteria.

Class 1 (B = 0.33) had a stronger positive effect of absorption
than Class 2 (B = 0.22) and 3 (B = 0.22). Class 1, as the largest
subgroup (42.6%), was defined by a negative association of
social integration and a positive association of absorption with
PIU. Class 2 (38.9%) was defined by a negative association of
social integration while there was no significant association
of absorption with PIU. Class 3 (18.5%) was defined by no
association of social integration or absorption with PIU. Notably,
there was significant difference (F = 1024.41, p < 0.001;
ps < 0.001 for post hoc tests) in the level of PIU among Class
1 (M = 32, 95% CI [3.12, 3.28]), Class 2 (M = 2.04, 95%
CI [2.01, 2.08]), and Class 3 (M = 1.25, 95% CI [1.22, 1.28]).
Therefore, the three classes were subsequently labeled as the
High-, Medium-, and Low-PIU classes.

Quantile regression by R software (Mostafaei et al., 2019)
was further applied to demonstrate whether the level of PIU
was related to the association between PIU and engaged living.
The results of quantile regression are shown in Figures 1A-C.
Social integration and absorption were strongly related to PIU
when PIU increased from the 0.10 quantile to the 0.90 quantile.
Specifically, for those adolescents in the High-PIU class (0.88
quantile for averaged PIU score, and 0.86~0.89 quantile for
95% CI), PIU was related to social integration and absorption.
For the Medium-PIU class (0.45 quantile for g, 0.4511~0.4518
for 95% CI), PIU was only associated with social integration.
There was no association of PIU with social integration and
absorption for adolescents in the Low-PIU class (0.11 quantile
for p, 0.106~0.108 quantile for 95% CI).

Characteristics of Latent Classes

To examine the different demographics and psychological needs
among the adolescents of each class, individuals were assigned
to classes based on their most likely latent class membership
and this membership was then treated as a known value to
examine the characteristics of each latent class. As shown in
Table 4, the three latent classes had no difference in age but
there was a difference in sex; the proportion of males was
higher among the High-PIU class (46.40%) with significant
association of both social integration and absorption with PIU,
followed by the Medium-PIU class (36.09%) with an association
with social integration, and lastly by the Low-PIU class (24.48%),
which had no association with engaged living. Additionally,
the class-specific mean score for competence and autonomy
were significantly higher for the Low-PIU class (us = 4.33,
4.52) than the High-PIU class (us = 4.09, 4.12) and the
Medium-PIU class (pus = 4.13, 4.29).

DISCUSSION

By using a mixture regression model, this study identified three
subgroups with different links between engaged living and PIU,
which provides better understanding of the factors on PIU and
could be used to create further guidance for effective interventions
targeted to the particular class. Specifically, for adolescents with
the highest level of PIU, increased PIU was associated with
lower social integration and higher absorption; for adolescents
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TABLE 3 | Parameter estimates for mixture regression model.

Class 1 (42.6%): Class 2 (38.9%): Class 3 (18.5%): Wald (=)
High-PIU Medium-PIU Low-PIU
B z-value B z-value B z-value
Intercept 2.97 6.42 3.03 9.57 1.37 6.71 29.97™
Social integration -0.35" -2.60 -0.22™ -2.69 -0.04 -0.97 9.30"
Absorption 0.33" 2.69 0.02 0.20 0.02 0.48 5.45
0 <0.05,"p < 0.01, "p < 0.001.
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FIGURE 1 | Quantile process plots for PIU on social integration and absorption. (A) intercept, (B) slope of social integration, and (C) slope of absorption. The dark
line reflects the estimated coefficient conditional on the quantile of PIU. The red line reflects the coefficient by tradition linear regression.

0.5 0.6 0.7 0.8 0.9
PIU

with a medium level of PIU, increased PIU was only associated
with lower social integration. No association has been found
between PIU and engaged living for adolescents with the lowest
PIU. For the classes with high and medium levels of PIU, their
psychological needs for competence and autonomy had been
less satisfied. Additionally, the proportion of males was highest

in the High-PIU class, followed by the Medium-PIU class, and
lastly by the Low-PIU class.

Compared with the standard linear regression model,
mixture regression model detects the heterogeneous patterns
of links between adolescents’ engaged living and PIU, which
augmented the explained variance in the relationship between
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TABLE 4 | Characteristics associated with latent classes.

Measure Class 1: Class 2: Class 3: F or x? Post hoc M SD n?
High-PIU Medium-PIU Low-PIU

Age 16.74 156.60 156.49 0.78 - 2.94 1.82 0.003

Sex(Male) 46.40% 36.09% 24.48% 17.98" C1>C2>C3 37.04% — —

Competence 4.09 413 4.33 4.62" C1,02<C3 4.62 0.80 0.01

Autonomy 4.12 4.29 4.52 9.57™ C1,02<C3 4.28 0.86 0.29

Relatedness 5.23 5.30 5.41 1.76 - 5.30 0.88 0.01

‘P <0.05 "p<0.01,""p <0.001. Class 1, with the severest level of PIU, was defined by a negative association of social integration and a positive association of absorption with
PIU. Class 2, with a medium level of PIU, was defined by a negative association of social integration and no significant association of absorption with PIU. Class 3, with the lowest

level of PIU, was defined by no association of social integration or absorption with PIU.

engaged living and PIU among adolescents. Notably, we found
the different links were especially associated with the level
of PIU. For adolescents with high or medium levels of PIU,
low social integration was an associated factor for PIU, which
further indicated that social integration can play an important
role in prevention for adolescents with a relatively higher
risk of PIU. This is consistent with previous findings that
higher social skills and higher levels of social support are
associated with lower PIU (Bolat et al., 2018; Chi-Ying, 2018;
Prievara et al., 2018). Namely, being passionate about helping
others, as the main characteristic of social integration, will
expand and strengthen individuals’ social networks, and will
provide more social support and sense of belonging in the
real world (Davids et al., 2016), and thus make it easier to
avoid internet addiction (Mo et al., 2018).

Among adolescents with a high level of PIU, high absorption
was also associated with increased PIU. Although inconsistent
with the previous assumption that absorption is related to positive
outcomes, such as positive emotion (Froh et al., 2010), this is
consistent with the findings supporting flow experience as a
risk factor of PIU (Stavropoulos et al., 2018; Barnes et al., 2019).
Flow represents the tendency to become totally absorbed in the
activity at hand, which may produce positive emotions regardless
of whether these activities are in the real world or not. Absorption
also reflects autonomy when the goal is chosen personally, and
is realizable either in the real world or the virtual one. The
subjective gratification gained from an artificial world would
drive an individuals addiction to the internet (Stavropoulos
etal., 2018). In line with a previous longitudinal study (Stavropoulos
et al., 2018), we did not find that the association between PIU
and absorption varies as a function of age for adolescents, which
may indicate intervention targeting absorption to the internet
would be generalized among adolescents of different ages.

In addition, the two classes with high and moderate levels
of PIU had lower competence and autonomy, compared with
those scoring low in PIU. This is similar to previous findings
that internet addiction is associated with fewer psychological
needs being satisfied (Liu et al., 2019). When psychological
needs cannot be satisfied, self-motivation will be diminished,
or be compensated for by shifting to another context
(Liu et al,, 2019; Scerri et al., 2019). The internet can be a
very appealing and easily accessible way for young people to
shift to another living context for the sake of satisfying their
needs. For instance, they could promote themselves on social

networking sites when they feel they are not good enough in
real life (Islam et al., 2018). When self-motivation is driven
by externalized factors (e.g., parents’ demand) rather than self-
awareness, young people end up with lower sustained behavioral
changes and less self-regulation of addictive behaviors (Kushnir
et al., 2015). Moreover, we found a higher proportion of males
for subgroups with more severe PIU, which is consistent with
previous literature finding males with more severe PIU
(Chi-Ying, 2018). Probably due to less developed social skills
and a lower ability to cope with stress through communication,
male adolescents are more likely to get addicted to online
socialization or games (Lei et al., 2018).

Practically, the heterogeneous subgroups as identified in the
current study indicated that intervention programs for PIU
should be tailored to different subgroups. For adolescents with
moderate or high levels of PIU, programs should be tailored
based on their interests, to encourage them to engage in more
social interaction offline (e.g., playing tennis in a tennis court
with friends instead of playing tennis games online). Additionally,
for subgroups with more psychological needs still to be satisfied,
engaging in some public service activities would make them
feel more confident and autonomous in problem solving, which
would satisfy their need for competence and autonomy to some
degree (Cui and Ji, 2019). For those with more severe PIU,
with absorption as another potential risk factor, psychoeducation
should be provided for them, to enable better understanding
and increased self-awareness of online flow, in order to protect
from absorption in the flow produced by the virtual world and
the resultant disengagement from real life (Stavropoulos et al,
2018). Notably, male adolescents have higher proportions in the
more severe subgroups, and therefore programs should adjust
the emphasis according to boys™ interests and characteristics.

Nevertheless, a few limitations should be addressed in future
studies. First, the current data were drawn from a cross-sectional
study, and the predictive relationship between engaged living
and PIU, as well as the potential moderating effect, should
be further examined by longitudinal design. Second, future
studies should further differentiate the definition of absorption
between real and virtual life, so as to better examine their
divergent associations with PIU. Third, considering the feasibility
of assessment, the participants filled in the questionnaire with
pencil and paper, without recording the exact duration of the
survey. Some minor errors would be unavoidable, even though
we double checked all the data input. Fourth, although with
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good or fair reliability for most of the measures, interpretation
of the results should be taken cautiously, due to the poor
validity of the measures in the current data, especially for
psychological needs. In addition, although the construct of
PIU in the current study has replicated that of the abbreviated
version commonly used in other countries (Laconi et al., 2019),
caution should also be paid when generalizing the conclusion
to other populations.

Limitations notwithstanding, the current study contributes
to the literature in identifying subgroups of adolescents with
different levels of PIU, as well as its different associations with
engaged living. The current findings suggest that prevention
and intervention programs against PIU should be developed
based on the different levels of PIU. The programs could also
prioritize male adolescents of different ages, and focus on
satisfying their psychological needs for competence and autonomy.
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