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Abstract

Objectives: Although previous studies have initially noted that psychological needs satisfaction (PNS) might be a significant
risk factor for technology addiction (e.g. online gaming addiction and Internet addiction), specific mechanisms involved in
the association between PNS and adolescent smartphone addiction are largely unknown. Based on self-determination the-
ory, this cross-sectional study constructed a multiple mediation model to examine whether PNS will influence adolescent
smartphone addiction through the mediating roles of social anxiety and loneliness.

Methods: Eight hundred and ninety-nine Chinese adolescents answered the questionnaire including measures of PNS, social
anxiety, loneliness, and smartphone addiction. SPSS 24.0 was used for common method bias test, reliability test, and cor-
relation analysis, and Mplus 7.4 was used to examine the mediating roles of social anxiety and loneliness in the multiple
mediation model.

Results: This study found that (1) PNS was negatively associated with adolescent smartphone addiction; (2) loneliness sig-
nificantly mediated the association between PNS and smartphone addiction while the mediating role of social anxiety in this
association was nonsignificant; and (3) social anxiety and loneliness also sequentially mediated this association.

Conclusion: This study further enriched potential mechanisms linking PNS and smartphone addiction among adolescents,
which may contribute to intervention and prevention programs for adolescent smartphone addiction from the perspective
of improving both PNS and negative emotions including social anxiety and loneliness.
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Introduction
Smartphone use has grown at an unpredictable rate in recent
years, especially among adolescents, one of the fastest
growing groups who own and regularly use smartphones.1

The quantity of smartphone users in China has reached
around 1.065 billion, among which adolescents aged 10
to 19 years account for up to 14.3%.2 Though smartphones
provide great convenience, its prolonged use may put ado-
lescents at higher risks for smartphone addiction.3

“Smartphone” and “mobile phone” in recent research
seem to synonymously refer to mobile devices with capabil-
ities for email, text messaging, video viewing, and wireless

Internet access,4,5 and their addictive use has been
described by diverse terms such as smartphone/mobile
phone addiction,6,7 problematic smartphone/mobile phone
use,8,9 or excessive smartphone/mobile phone use.10,11

Although a proper terminology for this phenomenon is an
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ongoing controversy, the term “smartphone addiction” has
been increasingly recommended.12 Generally considered as
a type of behavioral addiction,12 smartphone addiction is
defined as one’s uncontrollable and excessive use of smart-
phones with neglecting professional and personal activities
and suffering from negative consequences in life.13,14

Since the high prevalence (e.g. 22.8% among Chinese ado-
lescents)15 and adverse physical and mental health outcomes
(e.g. vision problem, sleep disturbance, and depression)16 of
smartphone addiction have aroused widespread social
concern, it is necessary to explore more potential triggering
factors as well as mediating mechanisms underlying the
development of smartphone addiction, which may further
provide implications for its cost-effective prevention and
intervention.

According to the perspective of self-determination theory
(SDT),17 the satisfaction of inherent psychological needs of
autonomy, competence, and relatedness is regarded as indis-
pensable nutrients for one’s development. Consistent with
SDT, individuals whose basic psychological needs are not
met in daily lives may tend to integrate other activities
(e.g. using smartphones) into their lives in a problematic
manner, thereby developing more externalizing behaviors
such as smartphone addiction.18,19 Empirical evidence also
revealed that psychological needs satisfaction (PNS) was a
significant risk factor for smartphone addiction.20,21 When
adolescents experience low PNS, their unmet psychological
needs could be compensated by various functions of smart-
phones (e.g. chatting online, visiting social media, and
playing games),22,23 which meanwhile made it easier for
them to indulge in smartphones excessively and thus experi-
ence higher risks of smartphone addiction.24,25 To the best of
our knowledge, only one research26 further investigated
potential mechanisms linking PNS and smartphone addiction
via one specific mediator (i.e. fear of missing out). Given that
negative emotions (e.g. social anxiety and loneliness) have
been proven as crucial mediators underlying the maintenance
and development of technology addiction (e.g. video game
addiction and social networking sites addiction)27,28

induced by various risk factors, however, the mediating
role(s) of negative emotions have not yet been considered
in the link between PNS and smartphone addiction. From
the view of aforementioned crucial mediating roles of spe-
cific negative emotions, it is hence warranted to address
the knowledge gap regarding the specific mechanisms under-
lying the association between PNS and smartphone addiction
by examining the mediating roles of social anxiety and lone-
liness among Chinese adolescents.

The mediating role of social anxiety

According to SDT,17 the satisfaction of basic psychological
needs is significantly associated with one’s psychological
health and one recent review29 likewise summarized that
individuals with high levels of PNS tend to experience

more wellbeing in life. This perspective suggests that
PNS may be closely related to the level of social anxiety,
which is defined as people’s negative experiences (e.g. dis-
tress, discomfort, fear, and avoidance) in social situations
and their deliberate avoidance of these situations, culminat-
ing their fear of receiving negative evaluations from
others.30 Previous studies have proved that, during childhood
and adolescence, PNS was negatively associated with social
anxiety.31,32 For example, adolescents with high PNS may
take a more positive and optimistic attitude toward negative
evaluations in interpersonal relationships as they have per-
ceived more self-confidence and higher levels of wellbeing,
thereby reducing the possibility of social anxiety.32

Additionally, adolescents who experience high PNS may
feel loved and cared for in interpersonal settings and then
show a greater willingness to build and maintain these rela-
tionships, which in turn reduce the risk of social anxiety.31,33

Therefore, it is reasonable to speculate that PNSwill be nega-
tively associated with adolescents’ social anxiety.

Furthermore, social anxiety has been proven to be a sig-
nificant risk factor for adolescents’ externalizing behaviors,
especially smartphone addiction.10,34,35 Empirical studies
found that more social anxiety was related to higher inter-
personal sensitivity, manifested by interpersonal inferiority
and negative expectations about interpersonal interactions,
making individuals tend to escape from realistic social
interactions.36,37 Meanwhile, smartphone’s features such
as anonymity and escapism can alleviate negative feelings
involved in both social anxiety and interpersonal sensitivity
and motivate adolescents to use it compulsively and persist-
ently, thereby exacerbating the risk of smartphone addic-
tion.37,38 Moreover, adolescents with high social anxiety
tend to engage in constant and detailed scrutiny of their
negative social performance, as well as evaluate themselves
negatively,34,39 which would trigger smartphone overuse in
situations of social interactions to avoid negative emotions,
and then increase the possibility of smartphone addic-
tion.40,41 Furthermore, virtual social interactions mediated
by smartphones could not only alleviate physical fears
and worries (the core symptom of social anxiety) but also
serve as a safe and comfortable social setting for adoles-
cents, and thus the preference for virtual interactions pro-
vided by smartphones in turn drives adolescents to
develop smartphone addiction.8,42 Based on the assumption
of SDT, we suppose that social anxiety could mediate the
relation between PNS and smartphone addiction and
propose the following hypothesis:

Hypothesis 1. Social anxiety would mediate the relation-
ship between PNS and adolescent smartphone addiction.

The mediating role of loneliness

Loneliness may be another important negative emotion that
mediates the relationship between PNS and smartphone
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addiction. Based on SDT,17 recent research has shown that
high PNS significantly contributed to the improvement of
wellbeing and various health outcomes including negative
emotions.29,43,44 Consistent with this perspective, PNS
serves as an important psychological factor which may
have a significant impact on individuals’ loneliness (i.e.
one’s subjective feeling of being excluded from the
outside world, which will determine how people interact
with others and with the outside world).45 Empirical
studies also further revealed that one’s unmet PNS is posi-
tively related to a higher degree of loneliness.46,47

Specially, individuals with high frustration of psychological
needs were experiencing more negative feelings of social
isolation and lower levels of satisfaction in social relation-
ships, which might be also closely related to higher levels of
loneliness.48–50 Conversely, those adolescents with a higher
satisfaction of psychological needs are more likely to
experience a stronger sense of belonging and higher life sat-
isfaction through the trust obtained from interpersonal rela-
tionships, thereby protecting them from the risk of
loneliness.51

From the perspective of SDT,17 low PNS is a risk factor
for loneliness which may be further positively related to
adolescent smartphone addiction. When adolescents are
suffering from loneliness, smartphones are used as an avail-
able approach for them to escape the feeling of loneliness
and related negative experiences and also help them feel
relaxed, thereby stimulating their motivations to indulge
in smartphones more frequently and resulting in smart-
phone addiction.6,52,53 Adolescents who are experiencing
loneliness prefer to surf the Internet, play games, or
attend online interactions instead of face-to-face communi-
cation to release this negative feeling or improve their
belonging and relationship needs,54,55 thus further exacer-
bating the risk of smartphone addiction.42,56,57 Moreover,
those who suffer from loneliness are more likely to
develop negative perceptions and be dissatisfied with real
life, which motivate them to turn to the virtual world (e.g.
smartphones or Internet) for escape and compensation and
hence reported a higher level of smartphone addiction.58,59

Based on the perspective of SDT and given that PNS is
negatively related to loneliness which may further exacer-
bate smartphone addiction, the following hypothesis specu-
lated that loneliness may be an important mediator through
which PNS would affect adolescent smartphone addiction:

Hypothesis 2. Loneliness would mediate the relation-
ship between PNS and adolescent smartphone addiction.

Multiple mediating effects of social anxiety
and loneliness

Based on the above discussion on the association of PNS
with smartphone addiction, one important question

deserves further examination, that is, whether PNS could
also affect smartphone addiction through the multiple medi-
ating effects of social anxiety and loneliness. Several empir-
ical studies in diverse cultural contexts may indirectly
support the sequential mediating effects of social anxiety
and loneliness in the relationship between PNS and smart-
phone addiction.60,61 During adolescence, social anxiety is
considered as a crucial antecedent of emerging loneliness,62

and adolescents with high degree of social anxiety tend to
show fear of and avoidance to social interactions or situa-
tions, which prevents them from developing social skills
or building positive social relationships, thereby experien-
cing higher levels of loneliness.61,63 High level of social
anxiety also make adolescents experience more frustration
and failure in social circumstances and feel that they are
not accepted by surrounding people and environment, and
then contributed to more negative feelings of loneliness.64

Taken together, lower PNS may lead to a higher level of
social anxiety which is related to stronger loneliness, and
thus increase the possibility of smartphone addiction.
Therefore, we proposed the following hypothesis:

Hypothesis 3. Social anxiety and loneliness could
sequentially mediate the relationship between PNS and
adolescent smartphone addiction.

The current study

Based on SDT, this cross-sectional study aims to examine the
associations between PNS, social anxiety, loneliness, and
smartphone addiction by examining a multiple mediation
model to address four questions: (1) whether PNS would
negatively influence adolescent smartphone addiction; (2)
whether social anxiety would mediate the relationship
between PNS and smartphone addiction; (3) whether loneli-
ness would mediate the relationship between PNS and smart-
phone addiction; and (4) whether social anxiety and
loneliness would act as sequential mediators in above rela-
tionship. This study would not only deepen our understand-
ing of how PNS is associated with adolescent smartphone
addiction, but also offer valuable suggestions to policy-
makers, educational workers, or clinicians to develop more
cost-effective prevention and intervention programs for ado-
lescent smartphone addiction. This article is presented fol-
lowing the “Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE)” checklist for cross-
sectional studies (https://www.strobe-statement.org/
checklists) (see details in Supplemental file).

Method

Participants

By convenience sampling, this cross-sectional study
recruited 937 adolescents in the age range of 10 to 24
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years (a closer and better fit with the development of adoles-
cents nowadays).65 These adolescents include middle
school and high school students from Shenzhen (a Special
Economic Zone in China), which has also been a first-tier
city in the worldwide and well-known for its rapid eco-
nomic growth.66 After understanding the research aim and
participants’ rights, all participants signed informed con-
sents and then filled out the paper-pencil questionnaire
survey in the classroom setting voluntarily and anonym-
ously. After excluding 38 samples (who did not answer
more than 5 questions continuously) to avoid possibly
biased results of data analysis caused by these invalid
responses,67 and the final sample consisted of 899 adoles-
cents (47.1% females; Mage= 15.96, SD= 1.46, range=
13–18 years). Guided by the recommended sample
size-to-parameter ratio of 20:1 in structural equation model-
ing,68 our final sample size meets the requirement of at least
620 participants for examining the multiple mediation
model. This study was approved by the ethics committee
at the affiliation of the corresponding author.

Measurement

Psychological needs satisfaction. The Chinese version69 of
the Basic Psychological Needs Scales70 used a 5-point
Likert scale (1= totally disagree, 5= totally agree) to
measure 21 items with three dimensions (e.g. the need sat-
isfaction of autonomy, competence, and relatedness). The
example item is “I feel pressured in my life.” After
reverse coding, a higher mean score indicated higher
levels of PNS. The scale has shown good reliability
among Chinese adolescents.21,71,72 The Cronbach’s α of
the scale was 0.88 in this study.

Smartphone addiction. Smartphone addiction was measured
by the 17-itemMobile Phone Addiction Index73 with 4 dimen-
sions (i.e. inability to control cravings, anxiety and feeling,
withdrawal and escape, and productivity loss) on a 5-point
Likert scale (1= strongly disagree, 5= strongly agree). The
example item is “You feel lost without your smartphone.” A
higher mean score indicated higher levels of smartphone
addiction and previous studies have shown that the scale is
a reliable instrument among Chinese adolescents.21,74,75 The
Cronbach’s α of the scale was 0.89 in this study.

Social anxiety. The Social Anxiety Scale for Children76 was
used to measure social anxiety on a five-point scale (1=
totally inconsistent, 5= totally consistent) and showed good
reliability in Chinese adolescents.77 After reverse coding, a
higher mean score indicated higher levels of social anxiety.
In this study, the Cronbach’s α of the scale was 0.87.

Loneliness. The Chinese version78 of the short-form UCLA
Loneliness Scale (ULS-8)79 was used to measure loneliness
on a four-point Likert scale (1= never, 4= always). This

scale included eight items (e.g. “I feel isolation from
others.”). After reverse coding, a higher mean score repre-
sented higher levels of loneliness. This scale showed
good reliability among Chinese adolescents52,80 and its
Cronbach’s α was 0.80 in this study.

Common method bias

The common method bias was examined by Harman’s
single-factor test. The result revealed that there were 11
factors with the original root greater than 1 and the first
factor to explain the variance was 22.1%, demonstrating
that this study did not present significant issues of
common method biases.81

Data analysis

The data collected in current study was recorded on the com-
puter and processed using SPSS 24.0. The common method
bias test, reliability test, and correlation analysis among vari-
ables were performed in SPSS 24.0. Then we usedMplus 7.4
to examine the multiple mediation model with the full infor-
mation maximum likelihood estimator for handling missing
data, with a rate of 0.2% to 3% in this study. The model’s
goodness-of-fit was evaluated by comparative fit index
(CFI; good fit > 0.90), Tucker-Lewis index (TLI; good fit >
0.90), root mean square error of approximation (RMSEA;
acceptable fit < 0.08), and standardized root mean square
residual (SRMR; acceptable fit < 0.08).

Results

Description and correlation

Table 1 presents the mean and standard deviation of all
variables and also correlation coefficients in the current
sample of 899 adolescents aged between 13 and 18 years.
As expected, the results of correlation analysis showed
that PNS was negatively related to social anxiety (r=
−0.57, p < 0.001), loneliness (r=−0.64, p < 0.001), and
smartphone addiction (r=−0.30, p < 0.001), respectively.
That is, adolescents with higher satisfaction of psycho-
logical needs tended to report lower degrees of social
anxiety, loneliness, and smartphone addiction. Social
anxiety was positively related to loneliness (r= 0.48, p <
0.001) and smartphone addiction (r= 0.26, p < 0.001), and
loneliness was positively associated with smartphone
addiction (r= 0.36, p < 0.001).

Examination for the multiple mediation model

The multiple mediation model showed a good fit to the data
(χ2= 238.795, p < 0.001; TLI= 0.940; CFI= 0.959;
RMSEA= 0.075, 90% confidence interval (CI)= 0.066–
0.084; SRMR= 0.038). As shown in Figure 1 and
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Table 2, firstly, PNS was negatively related to social
anxiety (β=−0.62, p< 0.001), which in turn was not sig-
nificantly associated with smartphone addiction (β= 0.05,
p> 0.05), thus the mediating effect of social anxiety
between PNS and smartphone addiction was nonsignificant
(indirect effect=−0.03, p > 0.05, 95% CI=−0.10 to 0.04).
Secondly, PNS was negatively associated with loneliness
(β=−0.62, p< 0.001), which in turn was positively asso-
ciated with smartphone addiction (β= 0.29, p < 0.001),
thus the mediating effect of loneliness between PNS and
smartphone addiction was significant (indirect effect=
−0.18, p < 0.001, 95% CI=−0.28 to −0.09). Finally,
social anxiety was positively associated with loneliness
(β= 0.18, p< 0.001), and the sequential mediating effect
of social anxiety and loneliness between PNS and smart-
phone addiction was significant (indirect effect=−0.03,
p < 0.01, 95% CI=−0.06 to −0.01).

Discussion
In this study, we constructed a multiple mediation model to
reveal how PNS was linked to adolescent smartphone
addiction through the mediating roles of social anxiety
and loneliness among Chinese adolescents. The results
showed that low satisfaction of basic psychological needs
would increase the severity of social anxiety and further
lead to increased loneliness, and then put adolescents at
higher risks of developing smartphone addiction.

The mediating role of loneliness

Our first finding supported that loneliness serves as a sig-
nificant mediator in the association between PNS and
smartphone addiction, in which low levels of PNS would
increase loneliness among adolescents and then led to a
high level of smartphone addiction. For the first part of
the mediation pathway that PNS was negatively associated
with loneliness which is consistent with SDT, basic psycho-
logical needs are needed to be met for people to experience
a sense of connection, satisfaction, and wellbeing, espe-
cially in interpersonal relationships.17 High PNS was posi-
tively associated with positive emotions, whereas there was

a negative correlation between PNS and negative emotions
(e.g. loneliness, depression, and shame).29,50 Furthermore,
when basic psychological needs of adolescents are met,
their abilities of regulating emotions and solving problems
can be improved and they can reasonably solve interper-
sonal problems and build positive relationships with
others, which further mitigate the severity of loneliness.82,83

The second stage of the mediation pathway between loneli-
ness and smartphone addiction found in this study was con-
sistent with previous findings which reported a positive
association between loneliness and smartphone addic-
tion.6,52 When individuals are unable to establish and main-
tenance satisfying interpersonal relationships in real life,
they may turn to smartphones, a widely used tool for con-
suming time and easing negative emotions including lone-
liness and seeking immediate relief from negative emotions
temporarily.53,84,85 Moreover, lonely individuals tend to
exhibit incompetence in social relationships, and they are
less willing to communicate with others face to face. In con-
trast, they are more eager to establish supportive interper-
sonal relationships through virtual smartphones, a
substitute for interpersonal communication.6,53 The reason
might be that individuals with emotional problems (e.g.
loneliness and depression) are more likely to consider that
they are incapable of socializing in real living, and hence
they prefer online interactions as the anonymity and the
lack of nonverbal clues of online social interaction will
reduce the potential threat of interaction.52,86 Moreover,
lonely adolescents are more likely to form a positive atti-
tude to online relationships and feel more understood in
the virtual communication and connection, and thus it
will make adolescents more inclined to interact via online
approaches and hence more prone to smartphone addic-
tion.6,87 As a consequence, adolescents with lower PNS
experience high levels of loneliness, which in turn leads
to high risk of smartphone addiction.

The mediating role of social anxiety

Our second finding found that PNS was negatively linked to
social anxiety, but social anxiety was not significantly asso-
ciated with smartphone addiction. In line with SDT,17

Table 1. Descriptive statistics and correlation analysis.

Variables M SD 1 2 3 4

Psychological needs satisfaction 3.35 0.54 -

Social anxiety 2.74 0.74 −0.57*** -

Loneliness 2.24 0.61 −0.64*** 0.48*** -

Smartphone addiction 2.72 0.77 −0.30*** 0.26*** 0.36*** -

Note. ***p < 0.001. M: mean; SD: standard deviations.
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social relationship is extremely important to individual
development and can make individuals perceive a sense
of connection and association in surrounding environment,
which is one of the basic psychological needs determining
better psychological development and higher wellbeing.
We found that PNS was negatively associated with social
anxiety which is consistent with previous findings that ado-
lescents who experienced low PNS tend to show negative
self-assessment and self-beliefs and exhibit poor perform-
ance in the social interaction, making it difficult to attain
positive and strong social bonds.87,88 Meanwhile, a low
level of PNS put adolescents at higher risks of experiencing
social avoidance, fear of being criticized, worthlessness,
low self-efficacy, and high internal shame, which further
stimulate social anxiety.89 Conversely, when the basic psy-
chological needs of adolescents are adequately met, it can
promote them to develop a higher sense of self-worth, to
be less sensitive and vulnerable in interpersonal relation-
ships, and to reduce the risk of social anxiety.31,32 For the
second part of the mediation process between social
anxiety and smartphone addiction, our finding suggested
that the link between social anxiety and adolescent smart-
phone addiction was not significant. One of the possible
explanations is that social anxiety may indirectly affect
smartphone addiction through other potential mediators.
For example, social anxiety was found to be positively
related to smartphone addiction through the mediating
effect of self-concept clarity.34 Adolescents with higher
level of social anxiety tend to focus on negative information
about themselves8,90 and these inaccurate cognitions may
threaten their self-cognitive clarity (i.e. the degree to
which one’s definition of self-concept is clear and

uniform).91 Those make individuals feel inferior and worth-
less, and then further look for alternative satisfaction
through social networks and increase the risk of smartphone
addiction.92 In addition, adolescents with social anxiety
tend to exhibit high interpersonal sensitivity (i.e. showing
interpersonal inferiority complex, restlessness, and negative
expectations of interpersonal communication),93 which
may be further alleviated by the anonymity feature of
online communication via smartphones but meanwhile
also exacerbate the risk of smartphone addiction.37

Multiple mediating roles of social anxiety and
loneliness

The third finding of this study also showed that social
anxiety and loneliness sequentially mediated the link
between PNS and smartphone addiction. As adolescents
with higher levels of social anxiety may face more difficul-
ties in interpersonal interactions and show withdraw from
social interactions, these difficulties and withdrawal inten-
tions would hamper their abilities to form meaningful
social communication and increase the discrepancy in inter-
personal relationships they would like to achieve, ultim-
ately contributing to more negative feelings of
loneliness.61,63 Adolescents with social anxiety are more
likely to miss out opportunities to establish intimate rela-
tionships due to avoidance behaviors, or encounter difficul-
ties in getting along with others due to weak social skills,
and hence they may face a higher risk of loneliness.60,62,64

Then, people always choose to use smartphones to elimin-
ate the loneliness triggered by social anxiety.42,57

Figure 1. Examination for the multiple mediation model. *p < 0.05, ***p < 0.001.
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Therefore, if the basic psychological needs of adolescents
are not met, they may become more anxious in social
context and have a desire to withdraw and resist, which
increased the level of loneliness and further exacerbate
the possibility of smartphone addiction.

Contribution and limitations

The findings had some contributions on the intervention
and prevention of adolescent smartphone addiction. First,
as smartphone use in China becomes younger and more
popular, our research suggests that government regulation
should tighten and crackdown on the online cultural
market and strive to eliminate disadvantaged information
that endangers the physical and mental health of adoles-
cents. Second, from the perspective of school policy
makers, given that social anxiety and loneliness are import-
ant factors linking PNS and adolescent smartphone addic-
tion, schools should focus on adolescents who are lonely
and out of the group. It may be helpful to improve the inter-
vention efficiency of smartphone addiction. Third, since

adolescents are in a critical period of development and
maturity, it will be more effective for parents and educators
to pay more attention to psychological conditions of stu-
dents and reduce their negative emotions through available
approaches (e.g. cognitive reconstruction and interpersonal
skills training). Finally, adolescences may regulate their
behaviors consciously and participate in social activities
actively. Meanwhile, it may be best to seek support from
parents, friends, or teachers for coping negative emotions
instead of indulging in smartphones for escape.

Although this study provides above valuable contribu-
tions, it also has several limitations. Firstly, this study
was a cross-sectional design which is hard to infer causality,
and thus future studies should probe longitudinal designs or
intervention experiments to confirm the causal assumptions
in this study. Secondly, this study collected data from ado-
lescent self-reported questionnaires, potential biases may
affect the validity of the data. Therefore, future research
can improve it by collecting data from multiple samples
(e.g. parents, classmates, and teachers). At last, all partici-
pants in our study were restricted to adolescents from

Table 2. Examination for the multiple mediation model.

Β

95% confidence
interval

Lower Upper

a. Total effect model

Psychological needs satisfaction → Smartphone addiction −0.40*** −0.47 −0.33

b. Multiple mediation model

Direct effects

Psychological needs satisfaction → Smartphone addiction −0.17* −0.31 −0.01

Psychological needs satisfaction → Social anxiety −0.62*** −0.68 −0.56

Social anxiety → Smartphone addiction 0.05 −0.07 0.15

Psychological needs satisfaction → loneliness −0.62*** −0.70 −0.53

Loneliness → Smartphone addiction 0.29*** 0.15 0.44

Social anxiety → loneliness 0.18*** 0.09 0.26

Indirect effects

Psychological needs satisfaction → Social anxiety → Smartphone addiction −0.03 −0.10 0.04

Psychological needs satisfaction → Loneliness → Smartphone addiction −0.18*** −0.28 −0.09

Psychological needs satisfaction → Social anxiety → Loneliness → Smartphone addiction −0.03** −0.06 −0.01

Note. *p < 0.05, **p < 0.01, ***p < 0.001.
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Guangdong province, China. Therefore, future research
may examine the cross-cultural generalization of the con-
clusions among individuals from different age groups,
areas, or cultural contexts.

Conclusions
Overall, this study extended our understanding of how PNS
was related to smartphone addiction among adolescents by
building a multiple mediation model. Our finding revealed
that low PNS was a significant risk factor for adolescent
smartphone addiction, and further mediation analysis also
suggested that not only loneliness is one of the key explana-
tory pathways for the link between PNS and smartphone
addiction, but also social anxiety and loneliness could
sequentially mediate the relationship between PNS and ado-
lescent smartphone addiction.
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14. Vintilă M, Tudorel OI, Goian C, et al. Determining the struc-
ture of smartphone addiction scale: a bifactor model analysis.
Curr Psychol 2021; 40: 1107–1114.

15. Zou Y, Xia N, Zou Y, et al. Smartphone addiction may be
associated with adolescent hypertension: a cross-sectional
study among junior school students in China. BMC Pediatr
2019; 19: 310.

16. De Freitas BHBM, Gaíva MAM, Bernardino FBS, et al.
Smartphone addiction in adolescents, part 2: scoping review
—prevalence and associated factors. Trends Psychol 2021;
29: 12–30.

17. Deci EL and Ryan RM. The “what” and “why” of goal pur-
suits: human needs and the self-determination of behavior.
Psychol Inq 2000; 11: 227–268.

18. Deci EL, Eghrari H, Patrick BC, et al. Facilitating internaliza-
tion: the self-determination theory perspective. J Pers 1994;
62: 119–142.

19. Gugliandolo MC, Costa S, Kuss DJ, et al. Technological
addiction in adolescents: the interplay between parenting
and psychological basic needs. Int J Ment Health Addict
2020; 18: 1389–1402.

20. Chen Y, Gao Y, Li H, et al. Shyness and mobile phone
dependency among adolescents: a moderated mediation

8 DIGITAL HEALTH

https://orcid.org/0000-0003-0485-6810
https://orcid.org/0000-0003-0485-6810
https://orcid.org/0000-0003-0485-6810
https://cnnic.cn/n4/2023/0302/c199-10755.html
https://cnnic.cn/n4/2023/0302/c199-10755.html


model of basic psychological needs and family cohesion.
Child Youth Serv Rev 2021; 130: 106239.

21. Gao Q, Zheng H, Sun R, et al. Parent-adolescent relationships,
peer relationships, and adolescent mobile phone addiction: the
mediating role of psychological needs satisfaction. Addict
Behav 2022; 129: 107260.

22. Gao Q, Li Y, Zhu Z, et al. What links to psychological needs
satisfaction and excessive WeChat use? The mediating role of
anxiety, depression and WeChat use intensity. BMC Psychol
2021; 9: 105.

23. Liu Q, Huang J and Zhou Z. Self-expansion via smartphone
and smartphone addiction tendency among adolescents: a
moderated mediation model. Child Youth Serv Rev 2020;
119: 105590.

24. Park SY, Yang S, Shin CS, et al. Long-term symptoms of
mobile phone use on mobile phone addiction and depression
among Korean adolescents. Int J Environ Res Public Health
2019; 16: 3584.

25. Ratan ZA, Parrish AM, Zaman SB, et al. Smartphone addic-
tion and associated health outcomes in adult populations: a
systematic review. Int J Environ Res Public Health 2021;
18: 12257.

26. Butt AK and Arshad T. The relationship between basic psy-
chological needs and phubbing: fear of missing out as the
mediator. Psych J 2021; 10: 916–925.

27. Niu G, Jin S, Xu F, et al. Relational victimization and video
game addiction among female college students during
COVID-19 pandemic: the roles of social anxiety and paraso-
cial relationship. Int J Environ Res Public Health 2022; 19:
16909.

28. He D, Liu QQ and Shen X. Parental conflict and social net-
working sites addiction in Chinese adolescents: the multiple
mediating role of core self-evaluation and loneliness. Child
Youth Serv Rev 2021; 120: 105774.

29. Tang M, Wang D and Guerrien A. A systematic review and
meta-analysis on basic psychological need satisfaction,
motivation, and well-being in later life: contributions of self-
determination theory. Psych J 2020; 9: 5–33.

30. Watson D and Friend R. Measurement of social-evaluative
anxiety. J Consult Clin Psychol 1969; 33: 448–457.

31. Bu Y, Chen L, Guo H, et al. Emotional abuse and social
anxiety in children: multiple mediating roles of basic psycho-
logical needs and self-esteem. Chin J Clin Psychol 2017; 25:
203–207.

32. Lan RM and Lian R. A study on the relationship between
family function, basic psychological needs and adolescents’
social appearance anxiety. J Ningde Norm Univ 2021; 3:
112–117.

33. Casale S and Fioravanti G. Satisfying needs through social
networking sites: a pathway towards problematic internet
use for socially anxious people? Addict Behav Rep 2015; 1:
34–39.

34. Kong F, Qin J, Huang B, et al. The effect of social anxiety on
mobile phone dependence among Chinese adolescents: a
moderated mediation model. Child Youth Serv Rev 2020;
108: 104517.

35. Wei XY, Ren L, Jiang HB, et al. Does adolescents’ social
anxiety trigger problematic smartphone use, or vice versa?
A comparison between problematic and unproblematic smart-
phone users. Comput Human Behav 2023; 140: 107602.

36. Adams C, Grecu I, Grecu G, et al. Technology-related beha-
viors and attitudes: compulsive smartphone usage, stress, and
social anxiety. Rev Contemp Philos 2020; 19: 71–77.

37. You Z, Zhang Y, Zhang L, et al. How does self-esteem affect
mobile phone addiction? The mediating role of social anxiety
and interpersonal sensitivity. Psychiatry Res 2019; 271: 526–
531.

38. Al-Barashdi H, Bouazza A and Jabur N. Smartphone addic-
tion among university undergraduates: a literature review. J
Sci Res Rep 2015; 4: 210–225.

39. Chen J, Rapee RM and Abbott MJ. Mediators of the relation-
ship between social anxiety and post-event rumination. J
Anxiety Disord 2013; 27: 1–8.

40. Elhai JD, Tiamiyu M and Weeks J. Depression and social
anxiety in relation to problematic smartphone use: the prom-
inent role of rumination. Internet Res 2018; 28: 315–332.

41. Wang H, Huang H and Wu HM. Relationship between
college students’ personality characteristics and mobile
phone dependence: mediating effect of social anxiety. Chin
J Clin Psychol 2014; 22: 447–450.

42. Darcin AE, Noyan C, Nurmedov S, et al. Smartphone
addiction in relation with social anxiety and loneliness
among university students in Turkey. Eur Psychiatry 2015;
30: 505.

43. Ang CS. Attitude toward online relationship formation and
psychological need satisfaction: the moderating role of loneli-
ness. Psychol Rep 2020; 123: 1887–1903.

44. Vansteenkiste M, Ryan RM and Soenens B. Basic psycho-
logical need theory: advancements, critical themes, and
future directions. Motiv Emot 2020; 44: 1–31.

45. Cacioppo JT and PatrickW. Loneliness: human nature and the
need for social connection. Libr J 2008; 19: 71–89.

46. Inguglia C, Ingoglia S, Liga F, et al. Autonomy and related-
ness in adolescence and emerging adulthood: relationships
with parental support and psychological distress. J Adult
Dev 2015; 22: 1–13.

47. Saricali M and Guler D. The mediating role of psychological
need frustration on the relationship between frustration
intolerance and existential loneliness. Curr Psychol 2022;
41: 5603–5611.

48. Berezan O, Krishen AS, Agarwal S, et al. Exploring loneli-
ness and social networking: recipes for hedonic well-being
on Facebook. J Bus Res 2020; 115: 258–265.

49. Mellor D, Stokes M, Firth L, et al. Need for belonging, rela-
tionship satisfaction, loneliness, and life satisfaction. Pers
Individ Dif 2008; 45: 213–218.

50. Wei M, Shaffer PA, Young SK, et al. Adult attachment,
shame, depression, and loneliness: the mediation role of
basic psychological needs satisfaction. J Couns Psychol
2005; 52: 591–601.

51. Yildiz MA. Serial multiple mediation of general belonging-
ness and life satisfaction in the relationship between attach-
ment and loneliness in adolescents. Educ Sci Theory Pract
2016; 16: 553–578.

52. Liu Q, Wu J, Zhou Z, et al. Parental technoference and smart-
phone addiction in Chinese adolescents: the mediating role of
social sensitivity and loneliness. Child Youth Serv Rev 2020;
118: 105434.

53. Yue H, Yue X, Zhang X, et al. Exploring the relationship
between social exclusion and smartphone addiction: the

Sun et al. 9



mediating roles of loneliness and self-control. Front Psychol
2022; 13: 945631.

54. Caplan SE. Preference for online social interaction.
Communic Res 2003; 30: 625–648.

55. Du JZ and Xia BL. Social exclusion in the perspective of
psychology. Adv Psychol Sci 2008; 6: 981–986.

56. Jiang Q, Li Y and Shypenka V. Loneliness, individualism,
and smartphone addiction among international students in
China. Cyberpsychol Behav Soc Netw 2018; 21: 711–718.

57. Darcin AE, Kose S, Noyan CO, et al. Smartphone addiction
and its relationship with social anxiety and loneliness.
Behav Inf Technol 2016; 35: 520–525.

58. Kula H, Ayhan C and Soyer F. The relationship between
smartphone addiction and life satisfaction: faculty of sport
sciences students. Int J Psychol Educ Stud 2020; 7: 86–95.

59. Marttila E, Koivula A and Räsänen P. Does excessive social
media use decrease subjective well-being? A longitudinal
analysis of the relationship between problematic use, loneli-
ness and life satisfaction. Telemat Inform 2021; 59: 101556.

60. Eres R, Lim MH and Bates G. Loneliness and social anxiety
in young adults: the moderating and mediating roles of
emotion dysregulation, depression and social isolation risk.
Psychol Psychother Theory Res Pract 2023; 96: 1–18.

61. Mo QL and Bai B. Height dissatisfaction and loneliness
among adolescents: the chain mediating role of social
anxiety and social support. Curr Psychol 2022; 18: 1–9.

62. Danneel S, Nelemans S, Spithoven A, et al. Internalizing pro-
blems in adolescence: linking loneliness, social anxiety symp-
toms, and depressive symptoms over time. J Abnorm Child
Psychol 2019; 47: 1691–1705.

63. Lim MH, Rodebaugh TL, Zyphur MJ, et al. Loneliness over
time: the crucial role of social anxiety. J Abnorm Psychol
2016; 125: 620–630.

64. Su QY and ZengWN. The relationship between social anxiety
and self-esteem and loneliness of college students. Campus
Psychol 2015; 4: 222–225.

65. Sawyer SM, Azzopardi PS, Wickremarathne D, et al. The age
of adolescence. Lancet Child Adolesc Health 2018; 2: 223–
228.

66. Cheng J, Chen M and Tang S. Shenzhen—a typical bench-
mark of Chinese rapid urbanization miracle. Cities 2023;
140: 104421.

67. Sjöström O, Holst D and Lind SO. Validity of a questionnaire
survey: the role of non-response and incorrect answers. Acta
Odontol Scand 1999; 57: 242–246.

68. Jackson DL. Revisiting sample size and number of parameter
estimates: some support for the N: q hypothesis. Struct Equ
Modeling 2003; 10: 128–141.

69. Liu J, Lin L, Lv Y, et al. Preliminary test of the reliability and
validity of the Chinese version of the Basic Psychological
Needs Scales. Chin Ment Health J 2013; 27: 791–795.

70. Ryan RM and Deci EL. Overview of self-determination
theory: an organismic-dialectical perspective. In: EL D and
Ryan RM (eds) Handbook of self-determination research.
England & Wales: University of Rochester Press, 2002,
pp.3–33.

71. Xiao X and Zheng X. The effect of parental phubbing on
depression in Chinese junior high school students: the medi-
ating roles of basic psychological needs satisfaction and self-
esteem. Front Psychol 2022; 13: 868354.

72. Wang J, Lai R, Yang A, et al. Helicopter parenting and
depressive level among non-clinical Chinese college students:
a moderated mediation model. J Affect Disord 2021; 295:
522–529.

73. Leung L. Linking psychological attributes to addiction and
improper use of the mobile phone among adolescents in
Hong Kong. J Child MEdia 2008; 2: 93–113.

74. Li L, Niu Z, Mei S, et al. A network analysis approach to the
relationship between fear of missing out (FoMO), smartphone
addiction, and social networking site use among a sample of
Chinese university students. Comput Human Behav 2021;
128: 107086.

75. Li Y, Lin S, Yang X, et al. A Vicious Cycle: the reciprocal
longitudinal relationship between social rejection, social
avoidance, and smartphone addiction among adolescents.
Int J Ment Health Addict 2023; 11: 1–17.

76. La Greca AM, Dandes SK, Wick P, et al. Development of the
Social Anxiety Scale for Children: reliability and concurrent
validity. J Clin Child Psychol 1988; 17: 84–91.

77. Wu YQ, Liu F, Chan KQ, et al. Childhood psychological mal-
treatment and internet gaming addiction in Chinese adoles-
cents: mediation roles of maladaptive emotion regulation
strategies and psychosocial problems. Child Abuse Negl
2022; 129: 105669.

78. Wu C and Yao G. Psychometric analysis of the short-form
UCLA Loneliness Scale (ULS-8) in Taiwanese undergraduate
students. Pers Individ Dif 2008; 44: 1762–1771.

79. Hays R and DiMatteo MR. A short-form measure of loneli-
ness. J Pers Assess 1987; 51: 69–81.

80. He N and Xiang Y. Child maltreatment and nonsuicidal self-
injury among Chinese adolescents: the mediating effect of
psychological resilience and loneliness. Child Youth Serv
Rev 2021; 133: 106335.

81. Zhou H and Long LR. Statistical test and control methods for
commonmethod deviation. Adv Psychol Sci 2004; 12: 942–950.

82. Kearns SM and Creaven AM. Individual differences in positive
and negative emotion regulation: which strategies explain vari-
ability in loneliness? Personal Ment Health 2017; 11: 64–74.

83. Li R, Yao M, Liu H, et al. Relationships among autonomy
support, psychological control, coping, and loneliness: comparing
victims with nonvictims. Pers Individ Dif 2019; 138: 266–272.

84. Khang H, Kim JK and Kim Y. Self-traits and motivations as
antecedents of digital media flow and addiction: the internet,
mobile phones, and video games. Comput Human Behav
2013; 29: 2416–2424.

85. Tan Ç, Pamuk M and Dönder A. Loneliness and mobile
phone. Procedia Soc Behav Sci 2013; 103: 606–611.

86. Yao MZ and Zhong Z. Loneliness, social contacts and
Internet addiction: a cross-lagged panel study. Comput
Human Behav 2014; 30: 164–170.

87. Sheldon KM, Abad N and Hinsch C. A two-process view of
Facebook use and relatedness need-satisfaction: disconnec-
tion drives use, and connection rewards it. J Pers Soc
Psychol 2011; 100: 766–775.

88. Heimberg RG, Brozovich FA and Rapee RM. A cognitive
behavioral model of social anxiety disorder social anxiety.
3rd ed. San Diego: Academic Press, 2014, pp.705–728.

89. Karaar B and Baytemir K. Need for social approval and hap-
piness in college students: the mediation role of social
anxiety. Univers J Educ Res 2018; 6: 919–927.

10 DIGITAL HEALTH



90. Wilson JK and Rapee RM. Self-concept certainty in social
phobia. Behav Res Ther 2006; 44: 113–136.

91. Campbell JD, Trapnell PD, Heine SJ, et al. Self-concept
clarity: measurement, personality correlates, and cultural
boundaries. J Pers Soc Psychol 1996; 70: 141–156.

92. Jin SH,Wu YF, Guo YF, et al. Adolescents’ self-concept affects
internet addiction: moderating effect of negative online experi-
ence and school type. J Psychol Sci 2015; 38: 1103–1108.

93. Lipman RS, Covi L and Shapiro AK. The Hopkins Symptom
Checklist (HSCL). J Affect Disord 1979; 1: 9–24.

Sun et al. 11


	 Introduction
	 The mediating role of social anxiety
	 The mediating role of loneliness
	 Multiple mediating effects of social anxiety and loneliness
	 The current study

	 Method
	 Participants
	 Measurement
	 Psychological needs satisfaction
	 Smartphone addiction
	 Social anxiety
	 Loneliness

	 Common method bias
	 Data analysis

	 Results
	 Description and correlation
	 Examination for the multiple mediation model

	 Discussion
	 The mediating role of loneliness
	 The mediating role of social anxiety
	 Multiple mediating roles of social anxiety and loneliness
	 Contribution and limitations

	 Conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


