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ABSTRACT

Background: With the development of information technology, mobile phone has brought much convenience to
people’s lives but also caused many negative consequences due to excessive use, such as mobile phone addiction
and nomophobia. Previous studies have explored the relationship between the Big Five Personality and proble-
matic mobile phone use (PMPU). However, they focus on mobile phone addiction. Although there is a correlation
between nomophobia and mobile phone addiction, the psychological structure is different. Therefore, it is neces-
sary to explore the relationship between personality and nomophobia and the underlying mechanism. This study
aims to examine the relationship between Big Five Personality and nomophobia, then construct a moderated
mediation model to explore the mediation effect of solitude between Big Five Personality and nomophobia, as
well as the moderation effect of self-esteem. Method: Data from 678 college students (351 females, 51.77%) were
collected. Participants completed the Big Five Personality Inventory, Solitude Behavior Scale, Nomophobia Scale
and Self-esteem Scale. Analyses were conducted via mediation and moderated mediation. Results: Structural
equation models revealed that solitude mediated the relationship between neuroticism and nomophobia. The
results showed that neuroticism positively predicted solitude, which in turn positively predicted nomophobia.
Four types of solitude partially mediated the relationship between neuroticism and nomophobia. We also found
that self-esteem moderated the association between neuroticism and non-self-determined solitude. It is note-
worthy that high self-esteem cannot protect people from negative factors. However, because of its characteristics,
it is easy to receive more social information, and people high in neuroticism are sensitive to negative social infor-
mation. It may cause maladaptive behavior. Conclusion: Findings demonstrated a process through which neu-
roticism relates to nomophobia and a context under which these relationships may have occurred.
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1 Introduction

With the development of information technology, mobile phone has become an indispensable part of
people’s lives. Mobile phone facilitates people’s modern lives, while it causes a series of adverse
outcomes due to overuse. Mobile phone overuse was also known as “mobile phone addiction”,
“excessive smartphone use”, or “mobile phone dependence”. They are collectively called problematic
mobile phone use (PMPU) [1]. PMPU had some negative effects, such as low life satisfaction [2],
problematic academic behaviors [3] and interpersonal problem [4].

PMPU usually presented an inability to resist mobile phone [5] and discomfort caused by unavailability
of mobile phone [6]. And this discomfort isa form of PMPU referring to the anxiety of nomophobia from fear
of missing out [1,6]. Specifically, nomophobia, defined as discomfort, nervousness and anxiety that arises
from being out of contact with digital devices, has been called a disorder of the modern era [7]. There
were some other studies proposed that different ideas on the classification of nomophobia. King et al. [6]
depicted nomophobia as a situational phobia that includes the fear of falling ill and being unable to gain
immediate assistance. Chiu [8] and Salehan et al. [9] considered it to be a disorder with behavioral
addiction to mobile phone, performance psychological and physical dependency, such as anxiety about
being without an internet connection to receive information and communication. However, most recent
empirical findings on nomophobia were based on the framework of PMPU and addiction criteria [10].

The Interaction of Person-Affect-Cognition-Execution (I-PACE) model [11,12] explains the intrinsic
mechanisms of the development and maintenance of the PMPU [13], which was widely accepted by
many studies [14,15]. As a process model, PMPU is considered a consequence of interactions of
individual factors. Individual factors refer to physical, personality, emotional, cognitive and executive
functions that tend to develop Internet addiction or PMPU. The model divides individual factors into P
(Person), A (Affect), C (Cognition) and E (Execution). P-component usually represents individuals’ core
characteristics that are involved in mobile phone use as a predisposing variable. Furthermore, personality
could influence individuals’ feelings and thoughts, and then affect the PMPU. In other words, affective
and cognitive responses mediate mobile phone use processes.

During the last decade, the studies conducted on the association between personality traits and PMPU
found that individual differences in certain personality traits led to PMPU [11,16]. Many studies proved that
openness, extroversion, conscientiousness and neuroticism could predict PMPU [17–19]. However, it is
noteworthy that the conclusions for the associations of personality traits and PMPU were different.
Bianchi and Phillips [17] found that high extroversion and low self-esteem were associated with PMPU,
except for neuroticism. And some other studies thought that neuroticism was shown to have a significant
effect on PMPU [20,21]. For conscientiousness, some researchers found that it had a non-significant
association with PMPU [19,22], while contrary points emerged in other studies [18,23]. The personality
and its associations with PMPU should be further investigated for the inconsistent conclusions.

1.1 The Mediating Role of Solitude
The communication function of mobile phone had developed in many aspects (i.e., social

communication). Individuals with different motivations used specific mobile phone functions to meet
their communication demands [24]. The primary motivation for nomophobia was to meet positive social
communication needs. According to Compensatory Internet Use Theory [25], individuals with problems
in interpersonal interaction (i.e., social avoidance, seclusiveness) are dissatisfied with social needs. In
order to compensate for the demand in real life, they spend more time on mobile phone, which leads to
PMPU (i.e., mobile phone addiction, nomophobia) over time. Many empirical studies demonstrated that
mobile phone addicts had interpersonal problems and social anxiety [4,26]. Social avoidance was the
embodiment of social anxiety [27]. In general, the manifestations of staying alone, such as loneliness and
social avoidance, were defined as solitude.
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Solitude is defined as the state of being or living alone derived from The Oxford English Dictionary [28].
The different scholar’s common understanding of solitude was a psychological experience of being alone
[29–31]. It could be positive or negative, self-determined or non-self-determined, depending on
motivational, situational and personal factors [31,32]. Dai et al. [33] further divided solitude into 4 types:
Positive Solitude (self-determined), Seclusiveness (self-determined), Social Avoidance (non-self-
determined) and Loneliness (non-self-determined).

According to social cognitive theory [34], people’s behavior is the response to the external environment
and internal psychology (i.e., cognition and personality). Burger [30] constructed the Preference for Solitude
Scale (PSS) to measure the difference in solitude experience, and the results showed that the correlation
between PSS and extroversion was negative, and neuroticism was positive. There was plenty of evidence
that personality traits were significant predictors of loneliness [35–37]. Although few existing studies
directly investigated the association between positive solitude, seclusiveness, social avoidance and
personality traits. In DSM-5’s [38] statement, seclusiveness and social avoidance are typical behaviors in
many personality disorders. Obviously, personality traits were found to be an important predictor of
solitude. Besides, previous studies also found that nomophobia was significantly predicted by social
anxiety and loneliness [39,40]. Therefore, the key assumption of the present study was that people with
different personality traits differed in the determination to which they prefer to be alone, which further
influenced nomophobia.

1.2 The Moderating Role of Self-Esteem
Many studies regarding the relationships between the Big Five Personality Traits and solitude were

widely investigated [30,35]. However, we found that the results were not consistent, or mixed with
contradictory findings, indicating that such a relationship may be influenced by other factors, which may
moderate the impact of personality traits on solitude, for example, self-esteem.

Self-esteem refers to the self-conception which signifies an overall value as a person, including the
affective or evaluative [41]. Previous studies revealed that people with low self-esteem experienced more
negative self-evaluations, resulting in negative consequences such as depression, loneliness, avoidance
and withdrawal [42,43]. Individuals with high levels of self-esteem experienced low negative feelings and
increased positive affect [44].

Concerning proposed moderating of self-esteem was based upon the combination of two lines of
thinking. First, according to the risk-buffering hypothesis, protective factors, such as high self-esteem,
may attenuate the relation between some risk factors and psychological status [45]. Some unfavorable
individual characteristics, such as neuroticism, are generally considered as risk factors for loneliness [46].
Second, although previous studies demonstrated that self-esteem and personality traits were important
predictors of solitude, few studies investigated the potential interaction of self-esteem and personality
traits. Self-esteem could play an important role in affecting the development of personality [47]. The
development of self-esteem, meanwhile, could be restricted by personality development. It inferred that
there could be an interaction between personality and self-esteem. Exploring the moderating roles
between personality traits and their positive/negative outcomes would help to deeply make out conditions
under which traits exerted an impact. The current study extended early work by considering that self-
esteem moderated the association between personality traits and solitude.

1.3 Current Study
In this study, we explore how solitude could explain the relationship between personality traits and

nomophobia. Thus, this study firstly investigated the relationships between the Big Five Personality traits
and PMPU. In addition, personality could affect PMPU indirectly. People’s tendency towards solitude
was considered to be related to their personality traits [30]. Gezgin et al. [39] found that loneliness was a
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significant predictor of high levels of nomophobia. Consequently, solitude would mediate the relationship
between personality traits and PMPU. Meanwhile, the role of self-esteem was considered. Therefore, a
theoretical model was proposed to describe the mechanism between PMPU and personality traits.
Specifically, personality traits predicted nomophobia, with solitude acting as a mediator and self-esteem
acting as a moderator (see Fig. 1).

2 Materials and Methods

2.1 Participants and Procedure
The anonymous questionnaire comprising several self-report inventories and personal questions was

conducted online after informed consent was obtained from participants. Participants were college
students from Tianjin and Guangzhou, China. Samples in the present study consisted of 678 individuals,
of which all participants were examined as valid. A total of 351 (51.77%) participants were female. Of
them, 212 freshmen, 193 juniors, 186 seniors and 87 graduates. The study involving human participants
was reviewed and approved by the ethics committee of Tianjin Normal University (Ethical review
number: XL2020-08). The participants provided their written informed consent to participate in this study.

2.2 Measures

2.2.1 Chinese Big Five Personality Inventory Brief Version
We used the Chinese brief version of the Big Five Personality Inventory (CBF-PI-B) [48], which

comprises 40 items. The respondents were asked to complete each item on a six-point Likert-type scale
where 1 = “very inconsistent” through 6 = “very consistent”. Cronbach’s α of the scale was 0.86.

2.2.2 Solitude Behavior Scale for Short Version
On the basis of Chen’s [49] Solitude Behavior Scale, Luo et al. [50] developed Solitude Behavior Scale

for short version (SBS-S), which contains 16 items. Participants answered items on a five-point Likert-type
scale ranging from 1 = “strongly disagree” to 5 = “strongly agree”. Cronbach’s α in this study was 0.86 for
the whole scale.

2.2.3 Nomophobia Scale
Problematic smartphone use was assessed with the Nomophobia Scale of a self-reported questionnaire

[51]. The scale on 7-point Likert-type ranged from 1 = “strongly disagree” to 7 = “strongly agree”, with
higher scores representing higher nomophobia. The Nomophobia Scale has been shown to be a reliable
measure in this study, for Cronbach’s α was 0.93.

2.2.4 Self-Esteem Scale
The first assessment study of self-esteem is the Rosenberg Self-esteem Scale [52]. Wang et al. [53]

introduced the Chinese version of the Self-esteem Scale and tested its reliability and validity. After Tian
[54] discussed the cultural adaptation of the Chinese version of the Self-esteem Scale, the Chinese Self-
Esteem Scale was revised by Shen et al. [55]. We used Shen’s Chinese version to assess self-esteem,

Figure 1: Theoretical model
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whose ten items were on a 4-point Likert-type scale ranging from 1 = “very consistent” to 4 = “very
inconsistent”. Cronbach’s α of the scale in this study was 0.81.

2.3 Common Method Bias Test
Harman’s single factor test was used to test the common method bias. The results of exploratory factor

analysis showed that there were 16 factors with an eigenvalue greater than 1, and the first factor accounted for
17.12% of the total variance, which was less than the critical standard of 40%. There was no serious common
method variance in this study.

2.4 Data Analysis
All the data were enrolled into excel, and the analyses were performed using Mplus, R language and

IBM SPSS software. IBM SPSS 21.0 were used to preprocess the data. The correlation heat map was
generated by “ggcorrplot” package for R-4.1.1 [56]. Two structural equation modeling frameworks (the
mediation model and the moderated mediation model) using Mplus 8.0 was employed to test all
hypotheses. The hypotheses formed that a mediation model refers to the phenomenon in which
independent variable X through mediator M affects dependent variable Y, for a moderated mediation
model is that the moderation effect between X and moderator W exists above-noted mediation model.
The analysis process is performed by three steps. First, as all the data were logged on the computer, we
conducted some descriptive analyses, like correlation and common method bias (CMB). Second, we
tested 20 mediation models that mediating effect on the relationship between big five personalities and
nomophobia. Third, we examined whether the influence of the interaction between Big Five Personality
and self-esteem on nomophobia was mediated by solitude behavior. The effects were tested with bias-
corrected bootstrapping, based on 5000 bootstraps and 95% confidence intervals (CIs) for the indices. If
CIs exclude zero, it will indicate the effect is considered statistically significant.

3 Results

3.1 Descriptive Statistics and Correlation Analysis
Table 1 showed the descriptive statistics of Big Five Personality Traits, self-esteem, nomophobia and

solitude among participants.

Table 1: Descriptive statistics among variables

Variable Total sample (n = 678)

M SD Min Max Skew Kurt

Self-esteem 29.33 4.66 11 40 0.289 0.036

Nomophobia 58.96 19.27 16 112 −0.048 −0.101

Openness 31.87 7.72 8 48 −0.236 0.368

Conscientiousness 34.21 8.00 11 48 −0.459 −0.222

Extroversion 30.91 6.42 14 48 0.145 0.023

Agreeable 34.54 6.43 19 48 0.113 −0.568

Neuroticism 21.93 7.62 8 46 0.249 −0.402

Positive solitude 14.04 3.61 4 20 −0.512 0.130

Seclusiveness 9.20 3.71 4 20 0.483 −0.303

Social avoidance 11.83 3.84 4 20 −0.103 −0.295

Loneliness 11.12 3.60 4 20 0.060 −0.394

Solitude 46.20 10.52 16 80 −0.119 1.037
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The results of the inter-correlations of variables were shown in Fig. 2. As expected, self-esteem was
positively correlated with Big Five Personality, except neuroticism. It also negatively correlated with
nomophobia and solitude behavior, and higher levels of self-esteem were associated with higher positive
solitude. There was a significant correlation between nomophobia and the four dimensions of solitude
behavior. The total score of nomophobia was significantly correlated with neuroticism and openness.

3.2 Testing the Mediating Role of Solitude Behavior
Structural equation model (SEM) was tested on the indirect effect of the predictor variable (Big Five

Personality) through mediated variable (solitude behavior) on the dependent variable (nomophobia). The
latent variables of nomophobia were extracted from four project packages. Mplus software was used to
construct the mediating structural model. The model indices showed in Table 2.

Figure 2: Correlation between variables

Table 2: Structural mediating model fit indices

Model χ2(df) CFI TLI RMSEA SRMR

O→PS→Nomophobia 937.99 (101) 0.825 0.792 0.111 0.072

O→S→Nomophobia 983.69 (101) 0.827 0.794 0.114 0.072

O→SA→Nomophobia 923.97 (101) 0.831 0.800 0.110 0.067

O→L→Nomophobia 904.37 (101) 0.824 0.791 0.108 0.065

C→PS→Nomophobia 589.26 (101) 0.904 0.886 0.084 0.073

C→S→Nomophobia 605.71 (101) 0.907 0.889 0.086 0.075

C→SA→Nomophobia 566.02 (101) 0.910 0.893 0.082 0.076

C→L→Nomophobia 569.52 (101) 0.904 0.886 0.083 0.075

E→PS→Nomophobia 1057.12 (101) 0.766 0.722 0.118 0.100

E→S→Nomophobia 1066.02 (101) 0.781 0.740 0.119 0.105
(Continued)
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With the standard of χ2/df < 5, CFI > 0.9, TLI > 0.9, SRMR < 0.08, RMSEA < 0.08 [57,58], Table 2
showed the structural relationship among neuroticism, solitude behavior (positive solitude, seclusiveness,
social avoidance and loneliness), and nomophobia variables fit the data well. Therefore, neuroticism
influenced nomophobia via four dimensions of solitude behavior can be ensured. Based on this result, the
bootstrap method (n = 5000) was tested the significance of the mediation effect value in four well-fitting
models. The results are shown in Table 3.

Table 3 showed that the standardized indirect effect of neuroticism on nomophobia via four dimensions
of solitude behavior was significant. These results indicated that different solitude behavior had a partial,
positive, and significant effect as a mediator in the relationship between neuroticism and nomophobia.

3.3 Testing for Moderated Mediation
After establishing a significant mediating effect of four solitude behavior types in the relationship

between neuroticism and nomophobia, four moderated mediating structural models were constructed in
Fig. 3 to examine whether self-esteem moderates the mediating effect of different solitude behaviors
between neuroticism and nomophobia. Figs. 3C and 3D showed the interaction of neuroticism and self-
esteem had a significant effect on social avoidance and loneliness (neuroticism × self-esteem on social
avoidance, β = 0.211, p < 0.001; neuroticism × self-esteem on loneliness, β = 0.319, p < 0.001).

Table 2 (continued)

Model χ2(df) CFI TLI RMSEA SRMR

E→SA→Nomophobia 1058.36 (101) 0.775 0.732 0.118 0.108

E→L→Nomophobia 999.46 (101) 0.769 0.725 0.115 0.096

A→PS→Nomophobia 988.39 (101) 0.795 0.756 0.114 0.106

A→S→Nomophobia 1149.70 (101) 0.781 0.740 0.124 0.137

A→SA→Nomophobia 1000.20 (101) 0.798 0.760 0.115 0.112

A→L→Nomophobia 1004.52 (101) 0.783 0.742 0.115 0.113

N→PS→Nomophobia 326.42 (101) 0.954 0.946 0.057 0044

N→S→Nomophobia 358.236 (101) 0.952 0.942 0.061 0.041

N→SA→Nomophobia 308.03 (101) 0.960 0.952 0.055 0.040

N→L→Nomophobia 293.98 (101) 0.960 0.953 0.053 0.032
Note: O, Openness; C, Conscientiousness; E, Extroversion; A, Agreeableness; N, Neuroticism; PS, Positive Solitude; S, Seclusiveness; SA, Social
Avoidance; L, Loneliness.

Table 3: Indirect and direct effects of mediating structural model

Predictor variable Mediated variable Dependent variable Indirect effect Direct effect

Neuroticism Positive solitude Nomophobia 0.024* 0.518**

Seclusiveness 0.096** 0.445**

Social avoidance 0.203** 0.338**

Loneliness 0.337** 0.203**
Note: *p < .05, **p < .01, ***p < .001.
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Different results were found between neuroticism on positive solitude and neuroticism on seclusiveness
(neuroticism × self-esteem on positive solitude, β = 0.060, p > 0.05; neuroticism × self-esteem on
seclusiveness, β = 0.092, p > 0.05). According to the results, there was a difference in the effect of
neuroticism on nomophobia via two kinds of solitude (active or passive) at different levels of self-esteem.
We could conclude that self-esteem moderated the first half of the mediating effect of passive solitude,
and the hypothesis was validated.

We examined the indirect effect of neuroticism on nomophobia through social avoidance and loneliness
at different levels of self-esteem (1 SD below and above the mean). At low self-esteem (M-1 SD), the indirect
effect of neuroticism on nomophobia via social avoidance was 0.400, p < 0.001, loneliness was 0.530, p <
0.005; at high self-esteem (M + 1 SD), the indirect effect of social avoidance was 1.096, p < 0.001, loneliness
was 2.105, p < 0.001. Moreover, the indexes of two moderated mediation models were found to be significant
(social avoidance, effect = 0.348, p < 0.001; loneliness, effect = 0.788, p < 0.001), demonstrating the
moderated mediation effect had occurred.

Following Aiken et al. [59], simple slope tests were conducted to examine the nature of the interaction.
We plotted the interaction in Figs. 4 and 5. As shown in Figs. 4 and 5, the result showed that neuroticism had
a stronger effect on social avoidance and loneliness when self-esteem was high (M+1 SD) rather than when it
was low (M-1 SD).

Above all, it can be considered that neuroticism affected nomophobia through the mediation of active
solitude (loneliness & social avoidance), and conditional indirect occurred.

Figure 3: Latent moderated mediation structural equation modeling results. **p < .01, ***p < .001. (A)
Neuroticism × Self-esteem on Positive Solitude. (B) Neuroticism × Self-esteem on Seclusiveness. (C)
Neuroticism × Self-esteem on Social Avoidance. (D) Neuroticism × Self-esteem on Loneliness. Note: The
solid line represents significant, the dotted line indicates nonsignificant; N, Neuroticism; SE, Self-esteem
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4 Discussion

Although previous research in psychology focused on mobile phone addiction, some researchers have
turned their attention to the other side of PMPU, such as nomophobia [60]. Many studies on personality
towards mobile phone addiction can be found, but few focused on the relationship between traits and

Figure 4: The moderating effect of self-esteem on the relationship between neuroticism and social
avoidance

Figure 5: The moderating effect of self-esteem on the relationship between neuroticism and loneliness
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nomophobia. The present study aimed to explore the mechanisms underlying the association between Big
Five Personality and nomophobia. The results showed that four types of solitude played a mediating role
in the relationship between neuroticism and nomophobia. Besides, the mediating effects of four types of
solitude were all moderated by self-esteem.

Firstly, our study found that there were significant correlations between certain traits and the
nomophobia of the participants. There was a low but significant correlation between openness and
nomophobia. A possible explanation could be that individuals with openness tend to be more curious,
happier and creative than others, and these people are willing to accept new ideas [61]. It is more likely
that people with openness who use smartphone as a medium to meet their needs for curiosity will grow
anxious and unable to do their necessary tasks when they are not on their smartphones. Another finding
of this study was the significant relationship between neuroticism and nomophobia. The link between
neuroticism and nomophobia could be explained by a biological theory that people with high neuroticism
are naturally insecure and may react with discomfort and even anxiety whenever their phones are not
around. This finding was also consistent with the study of Okoye et al. [62] and Dib et al [7]. Therefore,
it is possible to affirm that individuals with high levels of neuroticism will exhibit nomophobic behavior
if unable to access smartphone. Additionally, studies on personality traits and PMPU abound, but the
nearly exclusive focus exists on mobile phone addiction. Nomophobia is not equaled with mobile phone
addiction as they are two different constructs that emerged around PMPU [51,63]. The results highlighted
the nomophobia found among openness and neuroticism participants, despite more studies regarding
mobile phone addiction in five traits, respectively [17,64,65], which partially verified the difference
between mobile phone addiction and nomophobia.

Secondly, for the mediation model, with the exception of neuroticism, there had no solitude in playing a
mediating role between other traits and nomophobia. One angle of emotional stability is that people with high
neuroticism perform emotional instability more than other traits. They may prefer to use new social media for
reassurance behind screens rather than traditional social interactions (i.e., face to face interactions). One
model of social cognition developed by Bandura [34] holds that personality traits influence behavior.
People with emotional instability tend to lack control, social anxiety, depression and withdrawal [66].
They are always unable to construct positive interpersonal relationships in real life, producing social
disorders such as social anxiety, which further induces social avoidance and loneliness [67]. The scarcity
of positive social experiences in real life makes them turn to virtual reality to seek psychological
satisfaction. Among the mediating effects of four types of solitude, the effects of positive solitude and
seclusiveness were the weakest. The main reason lies in the initiative, which is different from social
avoidance and loneliness when solitude is an active choice, negative emotions cannot be generated, and
then anxiety was relatively low in the no-phone state. The findings are well explained by the I-PACE
model, personality traits influence the state of individuals, and then the demand for smartphone use is
triggered to be satisfied. Individuals’ state also affects their thoughts and feelings, and enhances
individuals’ desire to use certain media to alleviate their negative experience. In the state of social
avoidance and loneliness, individuals passively choose to be alone. As a result, individuals with high
neuroticism are more afraid of losing contact and communication with others in negative emotional
states. Therefore, social avoidance and loneliness had stronger mediating effects. In addition, Lu et al.
[68] also found that only non-self-determined and negative solitude behavior could predict nomophobia.

Our study showed that neuroticism significantly increased nomophobia levels via four solitude
behaviors. Afterward, we examined the moderating effect of self-esteem on the link between neuroticism
and solitude of college students. On the other side, it seemed like the moderation of self-esteem occurred
in the relationship between neuroticism and two types of solitude with a clear affective component,
namely social avoidance and loneliness (negative affect).
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The interaction effect of neuroticism and self-esteem on social avoidance and loneliness indicated that
high self-esteem could act as a buffer to develop resilience to social avoidance and loneliness and
consequently to nomophobia when people have low neuroticism, but individuals in high levels of
neuroticism whose self-esteem was low or high did not make a difference in terms of individuals’
resilience to social avoidance and loneliness. Conversely, compared with college students with lower self-
esteem, the mediating effects of social avoidance and loneliness were stronger in college students with
higher self-esteem. Higher levels of self-esteem are associated with a tendency to seek self-promotion and
self-protection. In order to avoid damage to self-esteem, people with high self-esteem instead adopt a
maladaptive coping strategy to improve and maintain their self-esteem levels when facing negative social
feedback.

As for solitude, Dai et al. [33] classified it into two negative solitudes (social avoidance and loneliness).
Neuroticism could strongly predict social avoidance and loneliness with high levels of self-esteem, and the
function of prediction changed weaker in low levels of self-esteem. This may be related to the stability of
self-esteem, which frequently fluctuates for certain traits and is stable over time for others. People with
unstable self-esteem (high neuroticism) are more sensitive and defensive, and they are easily under a
higher risk of social avoidance and loneliness (and consequently nomophobia). Moreover, we failed to
find significant moderation of self-esteem in the predictive effect of neuroticism on non-negative solitude
in our study. Individuals with posing positive self-views are vulnerable to receiving social information,
which may increase the likelihood of maladaptive behavior [69]. Another good indicator of sensitivity to
social context is neuroticism [70]. In this context, it could be claimed that neuroticism and high self-
esteem are similar in terms of this feature. Furthermore, one theory of self-esteem focused on the dark
side by David et al. [71] also holds that high self-esteem can also be maladaptive, which poses backfire
on human functioning. Therefore, among those high in neuroticism, high self-esteem’s dark side may
increase negative outcomes, such as social avoidance and loneliness.

5 Implication and Limitations

This study is one of the few that have researched teenagers’ capacity for solitude, personality traits, and
physical and mental health. In fact, the interaction patterns between neuroticism and self-esteem have also
been found in other studies. The influence of neuroticism on individual behavior was moderated by the
level of self-esteem. However, the moderating role of self-esteem in personality traits is still unknown. In
addition, some limitations of the current study should be acknowledged. First, this study is a cross-
sectional design which could not determine the causal link among the variables. Thus, future research
should adopt a longitudinal design to verify the prospective association among these variables. Second,
the participants were college students from Tianjin and Guangzhou in China. The sample could cover a
wider age range to generalize results to all people. In addition, this study only found that solitude
mediated the relationship between neuroticism and nomophobia. Whether other personality traits affect
nomophobia and the psychological mechanism behind the relationship need to be further explored in the
future.

6 Conclusion

The present study suggested the mediating effects of solitude behavior on the association between
neuroticism and nomophobia, as well as the moderating role played by self-esteem. Moreover, high self-
esteem is not always a protective variable that buffers the impact of risk factors. Specifically, high self-
esteem cannot protect people from negative factors. On the contrary, it is easy to receive more social
information because of its characteristics, while people high in neuroticism are sensitive to negative social
information and may be maladaptive. More attention should be paid to people with high neuroticism and
high self-esteem. Encouraging them to actively participate in social activities to reduce loneliness,
negative feelings, and maladaptive behaviors so that they will not use smartphone problematically.

IJMHP, 2023, vol.25, no.6 777



Acknowledgement: The authors wish to thank all participants for their valuable contributions to this study as
well as the National Natural Science Foundation of China for the data collecting.

Funding Statement: This work was supported by the National Natural Science Foundation of China (Grant
No. 31800945), which provided help in our data collecting.

Author Contributions: The authors confirm contribution to the paper as follows: YL: writing–original draft
preparation, and writing, reviewing. FY: data collection and investigation. YZ: performed the data analyses.
ML: data collection and investigation. TL: conceptualization, methodology, and writing–reviewing and
editing. All authors reviewed the results and approved the final version of the manuscript.

Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the
present study.

References
1. Liu, T., Guli, G. N., Yang, Y., Ren, S. X., Chao, M. (2020). The relationship between personality and nomophobia:

A mediating role of solitude behavior. Studies of Psychology and Behavior, 18(2), 268.

2. Hou, Y. T., Zhang, S., Hou, Y. Y., Yang, Z. H., Guo, S. J. et al. (2021). Role of interaction anxiousness and
alexithymia between mobile phone addiction and life satisfaction of freshmen. Occupation and Health, 37(1), 88.

3. Dong, G. S., Park, Y., Kim, M. K., Park, J. (2016). Mobile phone dependency and its impacts on adolescents’ social
and academic behaviors. Computers in Human Behavior, 63(4), 282–292. https://doi.org/10.1016/j.chb.2016.05.026

4. Chen, L., Yan, Z., Tang, W., Yang, F., Xie, X. et al. (2016). Mobile phone addiction levels and negative emotions
among Chinese young adults: The mediating role of interpersonal problems. Computers in Human Behavior, 55(6),
856–866. https://doi.org/10.1016/j.chb.2015.10.030

5. Billieux, J. (2012). Problematic use of the mobile phone: A literature review and a pathways model. Current
Psychiatry Reviews, 8(4), 299–307. https://doi.org/10.2174/157340012803520522

6. King, A. L. S., Valenca, A. M., Silva, A. C. O., Baczynski, T., Carvalho, M. R. et al. (2013). Nomophobia:
Dependency on virtual environments or social phobia? Computers in Human Behavior, 29(1), 140–144. https://
doi.org/10.1016/j.chb.2012.07.025

7. Dib, J. E., Hallit, R., Akel, M., Chalhoub, C., Hachem, M. et al. (2022). Association between personality traits/
dimensions and fear of no mobile phone connectivity (nomophobia): Results of a lebanese national study. The
Primary Care Companion for CNS Disorders, 24(5), 42844. https://doi.org/10.4088/PCC.21m03036

8. Chiu, S. I. (2014). The relationship between life stress and smartphone addiction on Taiwanese university student:
A mediation model of learning self-efficacy and social self-efficacy. Computers in Human Behavior, 34(3), 49–57.
https://doi.org/10.1016/j.chb.2014.01.024

9. Salehan, M., Negahban, A. (2013). Social networking on smartphones: When mobile phones become addictive.
Computers in Human Behavior, 29(6), 2632–2639. https://doi.org/10.1016/j.chb.2013.07.003

10. Argumosa-Villar, L., Boada-Grau, J., Vigil-Colet, A. (2017). Exploratory investigation of theoretical predictors of
nomophobia using the mobile phone involvement questionnaire (MPIQ). Journal of Adolescence, 56(1), 127–135.
https://doi.org/10.1016/j.adolescence.2017.02.003

11. Brand, M., Young, K. S., Laier, C., Wölfling, K., Potenza, M. N. (2016). Integrating psychological and
neurobiological considerations regarding the development and maintenance of specific Internet-use disorders:
An interaction of person-affect-cognition-execution (I-PACE) model. Neuroscience and Biobehavioral Reviews,
71(2), 252–266. https://doi.org/10.1016/j.neubiorev.2016.08.033

12. Brand, M., Wegmann, E., Stark, R., Müller, A., Wölfling, K. et al. (2019). The interaction of person-affect-
cognition-execution (I-PACE) model for addictive behaviors: Update, generalization to addictive behaviors
beyond internet-use disorders, and specification of the process character of addictive behaviors. Neuroscience
and Biobehavioral Reviews, 104(4), 1–10. https://doi.org/10.1016/j.neubiorev.2019.06.032

778 IJMHP, 2023, vol.25, no.6

https://doi.org/10.1016/j.chb.2016.05.026
https://doi.org/10.1016/j.chb.2015.10.030
https://doi.org/10.2174/157340012803520522
https://doi.org/10.1016/j.chb.2012.07.025
https://doi.org/10.1016/j.chb.2012.07.025
https://doi.org/10.4088/PCC.21m03036
https://doi.org/10.1016/j.chb.2014.01.024
https://doi.org/10.1016/j.chb.2013.07.003
https://doi.org/10.1016/j.adolescence.2017.02.003
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1016/j.neubiorev.2019.06.032


13. Brandtner, A., Antons, S., Cornil, A., Brand, M. (2021). Integrating desire thinking into the I-PACE model: A
special focus on internet-use disorders. Current Addiction Reports, 8(4), 459–468. https://doi.org/10.1007/
s40429-021-00400-9

14. Elhai, J. D., Yang, H., McKay, D., Asmundson, G. J. (2020). COVID-19 anxiety symptoms associated with
problematic smartphone use severity in Chinese adults. Journal of Affective Disorders, 274, 576–582. https://
doi.org/10.1016/j.jad.2020.05.080

15. Montag, C., Wegmann, E., Sariyska, R., Demetrovics, Z., Brand, M. (2021). How to overcome taxonomical
problems in the study of internet use disorders and what to do with smartphone addiction? Journal of
Behavioral Addictions, 9(4), 908–914. https://doi.org/10.1556/2006.8.2019.59

16. Kruger, D. J., Djerf, J. M. (2017). Bad vibrations? Cell phone dependency predicts phantom communication
experiences. Computers in Human Behavior, 70, 360–364. https://doi.org/10.1016/j.chb.2017.01.017

17. Bianchi, A., Phillips, J. G. (2005). Psychological predictors of problem mobile phone use. CyberPsychology and
Behavior, 8(1), 39–51. https://doi.org/10.1089/cpb.2005.8.39

18. Demirhan, E., Randler, C., Horzum, M. B. (2016). Is problematic mobile phone use explained by chronotype and
personality? Chronobiology International, 33(7), 821–831. https://doi.org/10.3109/07420528.2016.1171232

19. Takao, M. (2014). Problematic mobile phone use and big-five personality domains. Indian journal of community
medicine: Official publication of Indian. Indian Journal of Community Medicine: Official Publication of Indian
Association of Preventive & Social Medicine, 39(2), 111–113. https://doi.org/10.4103/0970-0218.132736

20. Busch, P. A., McCarthy, S. (2021). Antecedents and consequences of problematic smartphone use: A systematic
literature review of an emerging research area. Computers in Human Behavior, 114(1), 106414. https://doi.org/10.
1016/j.chb.2020.106414

21. Marciano, L., Camerini, A. L., Schulz, P. J. (2020). Neuroticism in the digital age: A meta-analysis. Computers in
Human Behavior Reports, 2(2), 100026. https://doi.org/10.1016/j.chbr.2020.100026

22. Biglu, M. H., Ghavami, M. (2016). Factors influencing dependence on mobile phone. Journal of Research in
Clinical Medicine, 4(3), 158–162. https://doi.org/10.15171/jarcm.2016.026

23. Toyama, M., Hayashi, Y. (2021). Links of personality traits to media multitasking: Conscientiousness predicts
mobile phone use in the college classroom. Current Psychology, 1–8. https://doi.org/10.1007/s12144-020-01258-2

24. Liu, H., Wang, H. L. (2011). The relationship among college student’s mobile phone addiction, mobile phone use
motive and loneliness. Journal of Psychological Science, 34(6), 1453–1457. https://doi.org/10.16719/j.cnki.
1671-6981.2011.06.017

25. Kardefelt-Winther, D. (2014). A conceptual and methodological critique of internet addiction research: Towards a
model of compensatory internet use. Computers in Human Behavior, 31(1), 351–354. https://doi.org/10.1016/j.
chb.2013.10.059

26. Ha, J. H., Chin, B., Park, D. H., Ryu, S. H., Yu, J. (2008). Characteristics of excessive cellular phone use in Korean
adolescents. CyberPsychology and Behavior, 11(6), 783–784. https://doi.org/10.1089/cpb.2008.0096

27. Wu, Q., Luo, J., Bai, J., Hou, M., Li, X. (2019). Effect of security on mobile addiction: Mediating role of actual
social avoidance. Psychological Development and Education, 35(5), 589–596.

28. Simpson, J. A., Weiner, E. S. C. (1991). The compact oxford english dictionary. 2nd edition. New York: Oxford
UP.

29. Averill, J. R., Sundararajan, L. (2014). Experiences of solitude: Issues of assessment, theory, and culture. In:
Coplan, R. J., Bowker, J. C. (Eds.), The handbook of solitude: Psychological perspectives on social isolation,
social withdrawal, and being alone, pp. 90–108. Malden, MA:Wiley. https://doi.org/10.1002/9781118427378.ch6

30. Burger, J. M. (1995). Individual differences in preference for solitude. Journal of Research in Personality, 29(1),
85–108. https://doi.org/10.1006/jrpe.1995.1005

31. Long, C. R., Seburn, M., Averill, J. R., More, T. A. (2003). Solitude experiences: Varieties, settings, and individual
differences. Personality and Social Psychology Bulletin, 29(5), 578–583. https://doi.org/10.1177/
0146167203029005003

32. Nicol, C. C. (2006). Self-determined motivation for solitude and relationship: Scale development and validation
(Ph.D. Thesis). Southern Illinois University, Carbondale.

IJMHP, 2023, vol.25, no.6 779

https://doi.org/10.1007/s40429-021-00400-9
https://doi.org/10.1007/s40429-021-00400-9
https://doi.org/10.1016/j.jad.2020.05.080
https://doi.org/10.1016/j.jad.2020.05.080
https://doi.org/10.1556/2006.8.2019.59
https://doi.org/10.1016/j.chb.2017.01.017
https://doi.org/10.1089/cpb.2005.8.39
https://doi.org/10.3109/07420528.2016.1171232
https://doi.org/10.4103/0970-0218.132736
https://doi.org/10.1016/j.chb.2020.106414
https://doi.org/10.1016/j.chb.2020.106414
https://doi.org/10.1016/j.chbr.2020.100026
https://doi.org/10.15171/jarcm.2016.026
https://doi.org/10.1007/s12144-020-01258-2
https://doi.org/10.16719/j.cnki.1671-6981.2011.06.017
https://doi.org/10.16719/j.cnki.1671-6981.2011.06.017
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1089/cpb.2008.0096
https://doi.org/10.1002/9781118427378.ch6
https://doi.org/10.1006/jrpe.1995.1005
https://doi.org/10.1177/0146167203029005003
https://doi.org/10.1177/0146167203029005003


33. Dai, X. Y., Chen, X. L., Yu, J. Q. (2011). Positive solitude and it’s means of psychology. Chinese Journal of
Clinical Psychology, 19(6), 830–833.

34. Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs. NJ:
Prentice Hall.

35. Buecker, S., Maes, M., Denissen, J. J., Luhmann, M. (2020). Loneliness and the big five personality traits: A meta-
analysis. European Journal of Personality, 34(1), 8–28. https://doi.org/10.1002/per.2229

36. Cheng, H., Furnham, A. (2002). Personality, peer relations, and self-confidence as predictors of happiness and
loneliness. Journal of adolescence, 25(3), 327–339. https://doi.org/10.1006/jado.2002.0475

37. Hensley, B., Martin, P., Margrett, J. A., MacDonald, M., Siegler, I. C. et al. (2012). Life events and personality
predicting loneliness among centenarians: Findings from the georgia centenarian study. The Journal of
Psychology, 146(1–2), 173–188. https://doi.org/10.1080/00223980.2011.613874

38. Diagnostic and statistical manual of mental disorders: DSM-5 (2013), (5th ed). Arlington: American Psychiatric
Association.

39. Gezgin, D. M., Hamutoglu, N. B., Sezen-Gultekin, G., Ayas, T. (2018). The relationship between nomophobia and
loneliness among turkish adolescents. International Journal of Research in Education and Science, 4(2), 358–374.
https://doi.org/10.21890/ijres.409265

40. Lu, X., Liu, T., Lian, Y. (2021). Solitude behavior and relationship with prblematic mobile phone use: Based on the
analysis of meta. Chinese Journal of Clinical Psychology, 29(4), 725–733+772. https://doi.org/10.16128/j.cnki.
1005-3611.2021.04.013

41. Leary, M. R., Baumeister, R. F. (2000). The nature and function of self-esteem: Sociometer theory. In: Zanna, P.
(Ed.), Advances in experimental social psychology, vol. 32, pp. 1–62. New York, NY: Academic Press.

42. Brown, G. W., Andrews, B., Bifulco, A. T., Veiel, H. O. (1990). Self-esteem and depression: I. Measurement issues
and prediction of onset. Social Psychiatry and Psychiatric Epidemiology: The International Journal for Research
in Social and Genetic Epidemiology and Mental Health Services, 25(4), 200–209. https://doi.org/10.1007/
BF00782962

43. Hewitt, J. P. (2003). Extending self-esteem theory and research: Sociological and psychological currents.
Contemporary Sociology, 32(1), 52–253. https://doi.org/10.2307/3089844

44. Orth, U., Robins, R. W., Widaman, K. F. (2012). Life-span development of self-esteem and its effects on important
life outcomes. Journal of Personality and Social Psychology, 102(6), 1271–1288. https://doi.org/10.1037/
a0025558

45. Luthar, S. S., Crossman, E. J., Small, P. J. (2015). Resilience and adversity. In: Lerner, R. M., Lamb, M. E. (Eds.),
Socioemotional processes: 3. Handbook of child psychology and developmental science. 7th edition, pp. 247–286.
New York: Wiley.

46. Vanhalst, J., Luyckx, K., Scholte, R. H., Engels, R. C., Goossens, L. (2013). Low self-esteem as a risk factor for
loneliness in adolescence: Perceived-but not actual-social acceptance as an underlying mechanism. Journal of
Abnormal Child Psychology, 41(7), 1067–1081. https://doi.org/10.1007/s10802-013-9751-y

47. McCrae, R. R., Costa Jr. P. T., (2008). The five-factor theory of personality. In: John, O. P., Robins, R. W., Pervin,
L. A. (Eds.), Handbook of personality: Theory and research, pp. 159–181. New York: The Guilford Press.

48. Wang, M. C., Dai, X. Y., Yao, S. Q. (2011). Development of the Chinese big five personality inventory (CBF-PI)
III: Psychometric properties of CBF-PI brief version. Chinese Journal of Clinical Psychology, 19(4), 454–457.

49. Chen, X. L., Dai, X. Y., Bao, L., Wang, M., Liu, M. (2012). Development and psychometric properties of the
solitude behavior scale. Chinese Journal of Clinical Psychology, 20(1), 1–10.

50. Luo, J., Lu, X. R., Liu, T. (2022). Reliability and validity of the solitude behavior scale for short version. Chinese
Journal of Behavioral Medicine and Brain Science, 32(2), 174–179.

51. Ren, S. X., Gu, L., N., G., Liu, T. (2020). Revisement of nomophobia scale for chinese. Psychological Exploration,
40(3), 247–253.

52. Rosenberg, M. (1965). Rosenberg self-esteem scale (RSE). Acceptance and commitment therapy. Measures
package, 61(52), 18.

780 IJMHP, 2023, vol.25, no.6

https://doi.org/10.1002/per.2229
https://doi.org/10.1006/jado.2002.0475
https://doi.org/10.1080/00223980.2011.613874
https://doi.org/10.21890/ijres.409265
https://doi.org/10.16128/j.cnki.1005-3611.2021.04.013
https://doi.org/10.16128/j.cnki.1005-3611.2021.04.013
https://doi.org/10.1007/BF00782962
https://doi.org/10.1007/BF00782962
https://doi.org/10.2307/3089844
https://doi.org/10.1037/a0025558
https://doi.org/10.1037/a0025558
https://doi.org/10.1007/s10802-013-9751-y


53. Wang, P., Gao, H., Xu, J. Y., Huang, J. J., Wang, C. J. (1998). The reliability and validity of the self-esteem scale.
Shandong Archives of Psychiatry, 11(4), 31–32.

54. Tian, L. M. (2006). Shortcoming and merits of chinese version of Rosenberg, 1965 self-esteem scale.
Psychological Exploration, 26(2), 88–91.

55. Shen, Z. L., Cai, T. S. (2008). Disposal to the 8th item of rosenberg self-esteem scale (Chinese version). Chinese
Mental Health Journal, 22(9), 661–663.

56. R Core Team (2022). R: A Language and Environment for Statistical Computing. https://www.R-project.org/

57. Hoyle, R. H. (2012). Handbook of structural equation modeling. New York: Guilford Press.

58. Kline, R. B. (2011). Principles and practice of structural equation modeling. New York: Guilford press.

59. Aiken, L. S., West, S. G. (1991).Multiple regression: Testing and interpreting interactions. US: Sage Publication.

60. Gutiérrez-Puertas, L., Márquez-Hernández, V. V., São-Romão-Preto, L., Granados-Gámez, G., Gutiérrez-Puertas,
V. et al. (2019). Comparative study of nomophobia among Spanish and Portuguese nursing students. Nurse
education in practice, 34(1), 79–84. https://doi.org/10.1016/j.nepr.2018.11.010

61. Şahin, Y. L., Sarsar, F., Sapmaz, F., Hamutoğlu, N. B. (2022). The examination of self-regulation abilities in high
school students within the framework of an integrated model of personality traits, cyberloafing and nomophobia.
Cukurova University Faculty of Education Journal, 51(1), 501–537.

62. Okoye, C. A., Obi-Nwosu, H., Obikwelu, V. C. (2017). Nomophobia among undergraduate: Predictive influence
of personality traits. Practicum Psychologia, 7(2), 64–74.

63. León-Mejía, A. C., Gutiérrez-Ortega, M., Serrano-Pintado, I., González-Cabrera, J. (2021). A systematic review
on nomophobia prevalence: Surfacing results and standard guidelines for future research. PLos One, 16(5),
e0250509. https://doi.org/10.1371/journal.pone.0250509

64. Lei, L. Y. C., Ismail, M. A. A., Mohammad, J. A. M., Yusoff, M. S. B. (2020). The relationship of smartphone
addiction with psychological distress and neuroticism among university medical students. BMC Psychology,
8(1), 1–9. https://doi.org/10.1186/s40359-020-00466-6

65. Roberts, J. A., Pullig, C., Manolis, C. (2015). I need my smartphone: A hierarchical model of personality and cell-
phone addiction. Personality and Individual Differences, 79, 13–19. https://doi.org/10.1016/j.paid.2015.01.049

66. Jiang, Y. Z., Wang, H. X., Jiang, H. B., Liu, Y. (2018). The influence of neuroticism on the excessive use of mobile
social networks in adolescents: The dual mediating effects of impulsive and interpersonal disturbance. Studies of
Psychology and Behavior, 16(2), 272–282.

67. Bodroža, B., Jovanović, T. (2016). Validation of the new scale for measuring behaviors of Facebook users: Psycho-
social aspects of facebook use (PSAFU). Computers in Human Behavior, 54(6), 425–435. https://doi.org/10.1016/
j.chb.2015.07.032

68. Lu, X., Liu, T., Liu, X., Yang, H., Elhai, J. D. (2022). Nomophobia and relationships with latent classes of solitude.
Bulletin of the Menninger Clinic, 86(1), 1–19. https://doi.org/10.1521/bumc.2022.86.1.1

69. Baumeister, R. F., Smart, L., Boden, J. M. (1996). Relation of threatened egotism to violence and aggression: The
dark side of high self-esteem. Psychological Review, 103(1), 5–33. https://doi.org/10.1037/0033-295X.103.1.5

70. Denissen, J. J., Penke, L. (2008). Neuroticism predicts reactions to cues of social inclusion. European Journal of
Personality: Published for the European Association of Personality Psychology, 22(6), 497–517. https://doi.org/
10.1002/per.682

71. David, C. F., Kistner, J. A. (2000). Do positive self-perceptions have a dark side? Examination of the link between
perceptual bias and aggression. Journal of Abnormal Child Psychology, 28(4), 327–337. https://doi.org/10.1023/
A:1005164925300

IJMHP, 2023, vol.25, no.6 781

https://www.R-project.org/
https://doi.org/10.1016/j.nepr.2018.11.010
https://doi.org/10.1371/journal.pone.0250509
https://doi.org/10.1186/s40359-020-00466-6
https://doi.org/10.1016/j.paid.2015.01.049
https://doi.org/10.1016/j.chb.2015.07.032
https://doi.org/10.1016/j.chb.2015.07.032
https://doi.org/10.1521/bumc.2022.86.1.1
https://doi.org/10.1037/0033-295X.103.1.5
https://doi.org/10.1002/per.682
https://doi.org/10.1002/per.682
https://doi.org/10.1023/A:1005164925300
https://doi.org/10.1023/A:1005164925300

	Personality and Nomophobia: A Moderated Mediation Model of&#x2002;Self-Esteem and Non-Self-Determined Solitude
	Introduction
	Materials and Methods
	Results
	Discussion
	Implication and Limitations
	Conclusion
	flink7
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


