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Background: Although numerous factors are at play at different cognitive, personality trait,
emotional, and behavioral levels in sleep quality in adolescents, the wider picture is still unclear.
Aims: This study aimed to predict sleep quality in adolescents based on dysfunctional beliefs and
attitudes about sleep, neuroticism, Internet addiction, and anxiety sensitivity mediated by emotion
regulation strategies and mindfulness.

Methods: Structural equation modeling (SEM) was used in this study. The statistical population
included all female and male senior high school students in Damghan, Iran in the 202021 academic
year. Three hundred and twenty nine adolescents were selected by multistage cluster sampling.
Research instruments were Dysfunctional Beliefs and Attitudes about Sleep (DBAS) (Morin et al.,
1993), NEO Five-Factor Inventory, Short Form (NEO-FFI-SF) (Costa and McCrae, 1989), Internet
Addiction Test (IAT) (Young, 1998), Anxiety Sensitivity Index (ASI) (Reiss, Peterson, Gursky, and
McNally, 1986), Emotion Regulation Questionnaire for Children and Adolescents (ERQ—CA) (Gross
and John, 2003), Mindful Attention Awareness Scale (MAAS) (Ryan and Brown, 2003), and
Pittsburgh Sleep Quality Index (PSQI) (Buysse et al., 1989). The data were analyzed using Pearson
correlation coefficient and SEM.

Results: The findings showed that mindfulness and adaptive and maladaptive emotion regulation
strategies mediated the relationship of neuroticism, anxiety sensitivity, dysfunctional beliefs and
attitudes about sleep, and Internet addiction with sleep quality (P < 0.001).

Conclusion: Based on the results of this study, it can be said that the structural model of the research
had a good fit and hence Clinical therapists specializing in adolescents’ mental health are
recommended to take into consideration the role of these components.
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Introduction

Studies have highlighted different components linked
with poor sleep quality. Dysfunctional beliefs and
attitudes about sleep, which include wrong beliefs,
attentional bias, and worry, are among the important
components associated with sleep in some studies
limited to children and adolescents (Gregory et al,
2009). Personality traits are also among other
components related to poor sleep quality in the
literature review and studies have estimated a greater
role for neuroticism (Calkins et al, 2013; Cellini et al,
2017; Zhao et al, 2019). In this regard, anxiety
sensitivity (AS) is a component related to neuroticism
and predicts further anxiety and bodily arousal, pain
intensity and pain bother (Payne et al, 2013),
insomnia, poor sleep quality (Dixon et al, 2018;
Calkins et al., 2013; Lauriola et al, 2019), and sleep
onset latency (SOL) (Weiner et al, 2015). The
concept refers to the fear of bodily feelings related to
anxiety interpreted as a process that has harmful
bodily, psychological, and social outcomes (Taylor et
al, 2013). At behavioral level, Internet addiction is a
crucial component in adolescents’ everyday life and
their sleep quality. According to the results of
different studies, Internet addiction has an important
role in sleep quality (Morsi and Shalaby, 2012; Zhu,
2013; Wang et al, 2019; Kim et al., 2020; Shadzi et
al, 2020).

The review of literature indicates that different and
diverse factors at behavioral (Internet addiction),
cognitive (dysfunctional beliefs about sleep and AS),
and personality (neuroticism) levels have been related
to sleep quality in various studies. However, a
noticeable research gap is that it is not clearthrough
what mediating components these components affect
sleep quality. Previous studies indicate two major
components, one of which is mindfulness.
Mindfulness can reduce mental distress and
undesirable emotions influencing sleep quality (Segal
et al, 2002). However, it is not clear if mindfulness
can mediate cognitive, behavioral, and personality
components linked with sleep quality. Cognitive
emotion regulation strategies can also be studied as
mediating components. Studies have shown that
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emotion regulation problems substantially affect
occurrence of sleep disorders (Latif et al, 2019).
Moreover, Tomaso et al. (2021) have reported the
modifying significance of emotion regulation
strategies in the relation between internalizing
disorders and sleep problems. Nonetheless, the
separate and mediating role of adaptive and
maladaptive emotion regulation strategies has not
been comprehensively studied in relation with the
components put forward in this study among
adolescents. Therefore, this study intended to find if
the causal model of predicting sleep quality in
adolescents had good fit based on dysfunctional
attitudes about sleep, neuroticism, Internet addiction,
and AS mediated by emotion regulation strategies
(adaptive and maladaptive) and mindfulness.

Method

Structural equation modeling (SEM) was used in this
study. The statistical population included all female
and male senior high school students in Damghan,
Iran in 2020-21 academic year (N = 3000). Three
hundred and twenty nine students were selected
through multistage cluster sampling. The instruments
used in the study included Dysfunctional Beliefs and
Attitudes about Sleep (DBAS) (Morin et al., 1993),
NEO Five-Factor Inventory, Short Form (NEO-FFI-
SF) (Costa and McCrae, 1989), Internet Addiction
Test (IAT) (Young, 1998), Anxiety Sensitivity Index
(ASI) (Reiss, Peterson, Gursky, and McNally, 1986),
Emotion Regulation Questionnaire for Children and
Adolescents (ERQ-CA) (Gross and John, 2003),
Mindful Attention Awareness Scale (MAAS) (Ryan
and Brown, 2003), and Pittsburgh Sleep Quality
Index (PSQI) (Buysse et al., 1989).

Results

The mean and standard deviation for the age of the
participants were 17.22 and 0.72, respectively. The
results of the adjusted confirmatory factor analysis
(CFA) showed all indices of fit of the measuring
model had good fit with the data (PCFI = 0.511,
SRMR = 0.051, PNFI = 0.506, RMSEA = 0.072, IFI
=0.903, CFI = 0.902, GFI = 0.907, and CMIN/DF =
2.710), and all of the observed variables had > 3.0
load factor (Klein, 2016). This confirmed the
measuring of the proposed model. In the following,
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structural analysis of the model is provided. Table 2
shows the proposed and the final structural model in
the study. As demonstrated in table, the results
indicated the goodness of the most of the indices of
fit with the data. After applying the adjustments, all
of the indices of fit indicated the goodness of fit of the
adjusted model with the data (PCFI = 0.596, PNFI =
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0.594, CMIN/DF = 2.43, SRMR = 0.060, RMSEA =
0.076, IFI = 0.904, CFI = 0.903, and GFI = 0.925).
Thus, the adjusted (final) model had good fit. The
results of the mediating relationships using bootstrap
testing with 5000 times resampling in MACRO by
Preacher and Hayes (2008) are shown in table 1.

Table 1. Results of Bootsrapping of Indirect Relationships of the Predicating Variables with Sleep Quality Mediated by Emotion Regulation
and Mindfulness

Index
Path . Lower  Upper Sig
Data Boot Bias Error il | i
Neuroticism to sleep quality by mindfulness 0.0560 0.0561 0.0001 0.0008 0.0329 0.0813 0.021
Neuroticism to sleep quality by adaptive emotion regulation strategies 0.0825 0.0827 0.0002 0.0099 0.0641 0.1021 0.003
Neuroticism to sleep quality by maladaptive emotion regulation strategies  0.0341 0.0356 0.0015 0.0196 -.0148 0.0597 0.153
AS to sleep quality by mindfulness 0.0588 0.0590 0.0002 0.0011 0.0391 0.0785 0.018
AS to sleep quality by adaptive emotion regulation strategies 0.0792 0.0795 0.0003 0.0086 0.0548 0.1021 0.004
AS to sleep quality by maladaptive emotion regulation strategies 0.0102 0.0115 0.0013 0.0095 -0.0246 0.0429 0.452
Dysfunctional beliefs and attitudes to sleep quality by mindfulness 0.0532 0.0535 0.0003 0.0016 0.0361 0.0754 0.023
Dysfunctional beliefs and attltudgs to sleep_quallty by adaptive emotion 02442 02443 00001 00347 02052 02871 <0.001
regulation strategies
Dysfunctional beliefs and attitudes to sleep quality by maladaptive
emotion regulation strategies 0.1813 0.1817 0.0004 0.0271 0.1594 0.2263 <0.001
Internet addiction to sleep quality by mindfulness -.0028 -.0057 -.0029 0.0096 -0.0143 0.0139 0.740
Internet addiction to sleep q;:;gggti)glsadaptlve emotion regulation 00891 00894 00003 00172 00522 01141 0.002
Internet addiction to sleep quality by maladaptive emotion regulation .0374 -0381 -0007 00092 -0.0472 00126 0.125

strategies

The results of bootstrap testing showed that the
indirect effect of neuroticism AS, and dysfunctional
beliefs and attitudes about sleep on sleep quality
mediated by mindfulness was statistically significant
(0.0561, 0.0590, 0.0535, respectively). Moreover, the
indirect effect of neuroticism, AS, dysfunctional
beliefs and attitudes about sleep, and Internet
addiction on sleep quality mediated by adaptive
emotion regulation strategies was statistically
significant (0.0827, 0.0795, 0.2443, and 0.0894,
respectively). In addition, maladaptive emotion
regulation strategies had a mediating role in the
relation between dysfunctional beliefs and attitudes
about sleep and sleep quality (with indirect effect
value of 0.1871.

Conclusion

This study aimed to predict sleep quality in
adolescents based on dysfunctional beliefs and
attitudes about sleep, neuroticism, Internet addiction,
and AS mediated by emotion regulation strategies and

mindfulness. The findings of the study showed that
the causal model of predicting sleep quality in
adolescents had a good fit based on dysfunctional
attitudes about sleep, neuroticism, Internet addiction,
and AS mediated by emotional regulation strategies
(adaptive and maladaptive) and mindfulness. With
regard to showing the relationship between
dysfunctional attitudes about sleep and poor sleep
quality in adolescents, the findings were congruent
with the findings of Gregory et al. (2009) and Jin et
al. (2018), Espie (2002), and Sherilyn et al. (2020).
The findings on the relation of neuroticism and AS
with poor sleep quality and sleep-related problems
were also consistent with the findings of Gau (2000),
Calkins et al. (2013), Cellini et al. (2017), Zhao et al.
(2019), Dixon et al. (2018), and Lauriola et al. (2019).
Moreover, the findings on the relation between
Internet addiction and poor sleep quality were in
congruence with the findings of Morsi and Shalaby
(2012), Zhu (2013), Wang et al. (2019), and Shadzi et
al. (2020). The findings of this study also
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demonstrated that mindfulness mediated the
relationship of neuroticism, AS, and dysfunctional
beliefs and attitudes about sleep with sleep quality. To
explain the mediating role of mindfulness, it can be
argued that high level of neuroticism, AS, and
dysfunctional beliefs share acommon component that
causes individuals to pay more attention to their
negative emotions (John and Srivastava, 1999) and to
worry about not sleeping, which results in disrupted
sleep quality because of anxiety. However, by
creating a non-judgmental acceptance directed
towards the present moment, mindfulness helps
individuals confront their emotions and worries
openly and with high acceptance and avoid crisis
(Brown and Ryan, 2003). Therefore, it can reduce
anxiety and increase sleep quality (Zhao et al., 2019).
Furthermore, the findings indicated that emotion
regulation strategies mediated the relation of
neuroticism, AS, dysfunctional beliefs about sleep,
and Internet addiction with sleep quality. However,
maladaptive emotion regulation strategies only
mediated the relation between dysfunctional beliefs
and attitudes about sleep and sleep quality and had no
significant indirect relation with other variables. In
this regard, it can be stated that neuroticism, AS, and
dysfunctional beliefs and attitudes about sleep are
linked with poor sleep quality by causing more worry
and anxiety. Adolescents who have higher scores of
neuroticism face emotion regulation problems. By
processes such as high emotional reactivity and
negative bias when evaluating events, neuroticism
and AS cause increased vulnerability in individuals.
The low capacity of individuals with neuroticism to
reduce negative emotions and their tendency to use
maladaptive strategies such as blaming themselves
and others, ruminating about sleep and chaotic events
may lead to poor sleep quality with increased pre-
sleep cognitive and bodily arousal (Sohrabian et al,
2020). As a result, it is clear that individuals who use
adaptive emotion regulation strategies less are more
likely to have poor sleep quality with the presence of
the discussed components. Moreover, using the
Internet includes arousal, emotion, conflict, and
attraction.Using arousing content can lead to
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physiological changes and increases arousal
hormones. Thus, the increase in hormones can
increase sleep delay and quality. People who have
learned the ineffective emotion regulation strategies
and use adaptive strategies less may be more likely to
use high-risk behaviors as a tool to relieve their
negative emotions. The limitations of this study were
studying senior high school adolescents, which
requires caution in generalizing the findings to other
age groups, and having a large number of items in the
instruments, which can be tiring for the participants.
Finally, according to the obtained results and given
the important role of emotion regulation strategies
and mindfulness in mediating sleep quality of
adolescents, mental health professionals are
recommended to pay special attention to these
components in their interventions to improve sleep
quality in adolescents.
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I, mindfulness
2, Cognitive emotion regulation strategies
3, adaptive
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I, Dysfunctional Beliefs and Attitudes about Sleep
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3. The Emotion Regulation Questionnaire for Children and
Adolescents (ERQ-CA).
4, Mindfulness Questionnaire
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!, Internet addiction Index
2, Anxiety sensitivity Index
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3. Mahalanobis d-squared method
4, Maximum likelihood (ML)
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I, The Pittsburgh Sleep Quality Index (PSQI)
2 Mardia standardized kurtosis coefficient
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