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Research Paper: Problematic Smartphone Use and 
Aggressive Behavior Among University Students: 
The Mediating Role of Sleep Disturbance

Background: Despite several benefits, research has found that problematic smartphone use is 
positively associated with behavioral problems. However, the internal mechanisms underlying 
this relationship need further investigation. So, the current study aimed to investigate the 
mediating role of sleep disturbance in the relationship between problematic smartphone use and 
aggression.

Methods: The research design was descriptive-correlational. Also, the study population included 
the male university students of the Islamic Azad University of South Tehran Branch in the 
academic year of 2019-2020. Using the convenience sampling method, a total number of 213 
participants from two faculties (Faculty of Human Sciences and Faculty of Law and Political 
Sciences) were selected and tested by Buss-Perry Aggression Questionnaire, Smartphone 
Addiction Scale-Short Version, and Pittsburgh Sleep Quality Index. Then, the Pearson correlation 
and path analysis were conducted to analyze the data. 

Results: The results revealed the significant and direct effects of problematic smartphone use on 
aggression (β=0.12, P<0.05), sleep quality on aggression (β=0.37, P<0.001), and problematic 
smartphone use on sleep disturbance (β=0.42, P<0.001). Also, sleep quality significantly mediated 
in the relationship between problematic smartphone use and aggression (β=0.15, P<0.01). 

Conclusion: According to the present findings, problematic smartphone use and sleep 
disturbance are two important factors affecting aggressive behavior among university students. 
These findings highlight the critical role of early intervention for aggression with a focus on those 
with problematic smartphone use and more specifically those with sleep disturbance.
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1. Introduction

martphone use has significantly increased 
over the last decade, especially among 
university students [1]. Academic pur-
poses, facilitating information access, 
and maintaining social relationships are 

smartphones’ attractive attributes and characteristics [2] 
that could increase the potential for smartphone overuses 
[3]. Smartphone overuse behaviors are related to addic-
tion-like symptoms, such as tolerance and loss of con-
trol, which have been described as problematic smart-
phone use [4]. Problematic smartphone use is defined as 
unsuitable or extreme smartphone use that might impede 
everyday life, lessen social functions, and lead to psy-
chological and behavioral problems [5]. This problemat-
ic smartphone use has given rise to the term nomophobia 
that is defined as an uncontrollable fear of leaving home 
without a mobile phone and causes symptoms, such as 
anxiety, emotional instability, aggressiveness, and dif-
ficulty concentrating [6]. Studies carried out among 
university students showed that between 42% to 66% 
of smartphone users suffer from nomophobia [7]. Re-
search in college students has also found that problem-
atic smartphone use can cause several detrimental con-
sequences, including sleep interference [8], aggression 
[9], poor academic performance [10], negative emotions 
[2], and mobile phone-based aggression [11]. Also, Vis-
njic et al. found that the overuse of smartphones could 
negatively affect the mental health of university students 
[12]. Accordingly, university students were found to 
be seriously impotent to the negative health impacts of 
problematic smartphone use [13]. In addition, empirical 
studies indicate that college students with problematic 
smartphone use often exhibit antisocial behaviors, such 
as poor peer relationships, suicidal ideation, cyberbully-
ing, and involving in crimes [14, 15].

Among the negative health impacts of problematic 
smartphone use, aggression has been the focus of at-
tention among scholars. According to Buss “aggression 
is a feeling of anger or antipathy resulting in hostile or 
violent behavior” [16]. With the rapid popularity of the 
smartphone, its extreme use influenced various aspects 
of college students’ study and life [17]. In this line, Um 
et al. reported that although smartphone use may reduce 
distress by providing immediate rewards and opportuni-
ties to engage in different activities, problematic smart-
phone use is an important risk factor for aggression [18]. 
Similarly, Yen et al. found a high correlation between ag-
gressive behaviors and problematic smartphone use [19]. 
Furthermore, the studies of Mehroof and Griffiths [20] 

and Polman et al. [21] showed that problematic smart-
phone use was significantly correlated with aggression. 

Another important variable that can drive aggressive 
behavior is sleep disturbance [22-24]. In the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-5) sleep disorders encompass 10 conditions man-
ifested by disturbed sleep and causing distress as well 
as impairment in daytime functioning. Disturbed sleep, 
whether due to quality and timing or duration can have 
many adverse health consequences. The most obvious 
concerns include fatigue and cognitive focus, also, mood 
can be greatly affected [25]. Based on previous studies 
sleep disturbance is a negative outcome of problematic 
smartphone use among university students [8]. In line 
with this, sleep quality is exacerbated with an increas-
ing level of extreme smartphone use [26]. Furthermore, 
university students have to confront “leaving home”, in-
creased autonomy, alters in friend groups, and new social 
circumstances and handle educational responsibilities 
[27]. About 90% of university students have roommates, 
and among them, 41% wake up at night owing to the 
interference of others [28]. These issues and special situ-
ations faced by university students are related to sleep 
problems [29]. Gaultney found that 27% of all university 
students are at risk of at least one sleep disorder [30]. 
Naturally, students with poor sleep quality suffer from 
mental health problems, such as chronic fatigue, aggres-
sion, and negative emotions [28, 31]. The result of Lem-
ma et al. study showed that among a large population of 
university students, 55.8% (1424) had poor sleep qual-
ity and 34.1% (864) had aggressive behavior [32]. Also, 
Vali-Smith et al. discovered that university students who 
reported poor sleep quality significantly had one type of 
aggressive behavior [33].

Altogether, as mentioned before problematic smart-
phone use may pose many deleterious outcomes for 
university students. College students are considered 
as the early adopters of smartphones [34]. Hence, it is 
highly pertinent to focus on university students when 
examining problematic smartphone use. In this regard, 
some scholars argue that individuals navigating this 
developmental stage are more likely to engage in ag-
gressive behavior [35]. Although an enormous amount 
of research is in line with the notion that high sleep dis-
turbances could predict university students’ aggressive 
behavior, minimal studies have directly tested the medi-
ating role of sleep disturbance in the association between 
problematic smartphone use and aggressive behavior. 
The researcher expects this study to provide an in-depth 
understanding of problematic smartphone use and ag-
gression among college students and contribute to the 
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development of effective mental health interventions. To 
investigate the relationship between problematic smart-
phone use and aggression, problematic smartphone use 
was taken as an independent variable and aggression as 
a dependent variable to establish a path analysis model. 
So that, it was possible to investigate the mediating role 
of sleep disturbance in the relationship between prob-
lematic smartphone use and aggression to figure out the 
inner deep structure of the three variables. Above all, the 
current study aimed to examine problematic smartphone 
use and its association with aggressive behavior in uni-
versity students. Furthermore, how sleep disturbance 
mediates this association is investigated. 

2. Methods

This cross-sectional and correlational study was con-
ducted on the students of Islamic Azad University, Teh-
ran South Branch, Iran, in 2019. A total of 220 male uni-
versity students from two faculties (Faculty of Human 
Sciences and Faculty of Law and Political Sciences) 
were selected by convenience sampling strategy. There 
is no consensus on the sample size for path analysis. 
However, many researchers recommended 200 cases 
as the minimum sample. The inclusion criteria were as 
follows: 1) the age range of 18 to 25 years; and 2) hav-
ing more than two years of smartphone use experience 
(based on a preliminary interview and participants’ self-
report). The only exclusion criterion was having a back-
ground of psychological problems (based on a prelimi-
nary interview and participants’ self-report). 

About the demographic characteristics of the partici-
pants, age Mean 20.62 years (SD=3.28). Moreover, 79 
students (37.1%) were freshmen, 52 students (24.4%) 
were sophomores, 61 students (28.6%) were junior, 
and 21 students (9.90%) were senior. Before complet-
ing the formal survey, all participants gave their written 
informed consent. Also, they were informed that the 
investigation was anonymous and confidential and par-
ticipants had the right to withdraw at any time without 
explanation. Next, the researcher distributed the paper-
and-pencil questionnaires and collected them, in the reg-
ular classrooms. The following instruments were used to 
collect the data.

Buss-Perry Aggression Questionnaire (BPAQ): The 
BPAQ is a 29-item instrument that measures aggressive 
behaviors. The questionnaire uses a Likert-type response 
format ranging from 1 (extremely uncharacteristic of 
me) to 5 (extremely characteristic of me), yielding a 
minimum score of 29 and a maximum score of 145 [16]. 
The internal consistency coefficients for the subscales 

were as follows: physical aggression, α=0.85; verbal ag-
gression, α=0.72; anger, α=0.83; and hostility, α=0.77; 
with the internal consistency being α=0.89. Besides, the 
test-retest reliability (nine weeks) for the subscales and 
total score ranged from α=0.72 to α=0.80 [36]. In the 
present study, the Persian translation of the BPAQ dem-
onstrated good internal consistency with the Cronbach α 
value of 0.85.

Smartphone Addiction Scale-Short Version (SAS-SV): 
The SAS-SV measures problematic smartphone use sever-
ity. The SAS-SV contains 10 items with response options 
from 1= strongly disagree to 6= strongly agree. The overall 
score for the scale ranges from 10 to 60, wherein higher 
scores show higher levels of problematic smartphone use 
[37]. Studies demonstrate scale reliability, and scores con-
verge with other measures of PSU and PIU and smartphone 
use frequency [38]. In the present study, the Persian transla-
tion of the SAS-SV demonstrated good internal consistency 
with the Cronbach α value of 0.91.

Pittsburgh Sleep Quality Index (PSQI): The PSQI 
is a self-rated scale that assesses sleep quality during 
the past month. The scale contains 18 items, which cov-
ered seven sleep quality components. Each component 
scored from 0 (no difficulty) to 3 (severe difficulty). A 
total score was totaled from the seven component scores, 
ranging from 0 to 21, with the score of 5 used as the cut-
off point. A total score less than or equal to 5 was recog-
nized as good sleep, while a score of more than 5 implied 
poor sleep quality [39]. Mollayeva et al. performed a 
meta-analysis and found strong evidence for the PSQI’s 
reliability and validity [40]. In the present study, the Per-
sian translation of the PSQI demonstrated good internal 
consistency with the Cronbach α value of 0.88.

Means, standard deviations, and Pearson correlations for 
the levels of aggression, sleep quality, and problematic 
smartphone use together were conducted using SPSS v. 23. 
Also, path analysis was conducted to examine the mediat-
ing role of sleep quality using AMOS v. 21.0. It is noted 
that seven participants missed more than 50% of items on a 
given scale; they were excluded from subsequent analyses.

3. Results

Table 1 presents descriptive statistics, such as mean, 
standard deviation, and correlation coefficients. The 
result of the Kolmogorov-Smirnov test confirmed the 
normal distributions of the study variables (P>0.05). 
Also, the correlation coefficients (Table 1) showed that 
all relationships were significantly positive at P<0.01. 
Therefore, the significant relationship between the vari-
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ables satisfied the necessary condition for investigating 
the mediating role of sleep quality in the relationship be-
tween problematic smartphone use and aggression. 

Before conducting path analysis, it was ensured that its 
basic assumptions, such as adequacy of the sample size, 
data distribution normality, and multicollinearity were 
established. Table 1 reports the research model of the 
relationship between problematic smartphone use and 
aggressive behavior, which is mediated by sleep qual-
ity, based on standardized coefficients (β). According to 
Table 2, the proposed model has a good fit based on the 
fitness indices. The most commonly used fitness index 
in the model analysis is Chi-square/ Degree of Freedom 
(CMIN/DF), which shows a good fit with a value of less 
than 3 in the current research model. The Goodness of 
Fit Index (GFI), the Normalized Fit Index (NFI), and the 
Comparative Fit Index (CFI) with values of higher than 
0.90 indicate an acceptable fit to the current data. Also, 
the Root Mean Square Error of Approximation (RM-
SEA) with a value of between 0.05 and 0.10 shows an 
acceptable fit of the model (Figure 1).

Table 3 presents the parameters of the direct and indi-
rect relationship measurement in the research model. As 
shown, problematic smartphone use significantly and di-
rectly affected aggression (β=0.12, Critical Ratio (C.R) 
=2.64, P<0.01) and sleep quality (β=0.42, C.R=7.89, 

P<0.001). Moreover, the effect of sleep quality were sig-
nificant on aggression (β=0.37, C.R=4.51, P<0.001). 

Finally, the result of the bootstrap method for investi-
gating indirect pathway (Table 4) shows that the upper 
(0.19) and lower (0.09) limits of the indirect relationship 
of the problematic smartphone with aggressive behav-
ior did not include zero, indicating a significant indirect 
pathway (β=0.15, t=2.30, P<0.01).

4. Discussion

The present study investigated the mediating role of 
sleep quality in the relationship between problematic 
smartphone use and aggressive behavior among uni-
versity students. The results showed that problematic 
smartphone use significantly and positively affects ag-
gressive behavior in university students; this is consis-
tent with the results of previous research [17, 21]. Ac-
cordingly, Um et al. [18] and Yen et al. [19] reported that 
problematic smartphone use is an important risk factor 
for aggression, and the frequency of cyber aggression is 
significantly high among students who excessively use a 
smartphone. The current finding is also in line with Meh-
roof and Griffiths’s [20] study showing that smartphone 
dependency can result in behavioral problems, such as 
the feeling of anger, tension, aggression, and hostility 
among students. Because of some stressors and special 

Table 1. Descriptive statistics, correlation matrix, and normality tests for the study variables

Variables Mean±SD 1 2 3
Kolmogorov–Smirnov

Statistics P

1. Problematic smartphone use 36.07±6.39 1 - - 0.073 0.061

2. Sleep disturbance 8.93±3.07 0.51** 1 - 0.059 0.082

3. Aggression 76.52±10.61 0.24** 0.41** 1 0. 079 0.055

**P<0.01.

Figure 1. Model of the mediating role of sleep disturbance
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circumstances in academic life, university students may 
suffer from mental health problems, such as chronic fa-
tigue as a result of problematic smartphone use, and then 
lose their self-control in challenging situations [9]. In 
line with this, an explorative prospective study reported 
that aggressive behavior worsened with a high lack of 
self-control [13]. Another possible explanation is that 
according to the social learning theory, individuals can 
get aggressive behaviors unconsciously and reduce the 
inhibition of aggression in the internet violence through 
a smartphone for a long time so that the aggression will 
be strengthened [15].

The findings showed that problematic smartphone use 
significantly affected aggressive behavior through sleep 
quality; this is in line with other studies [22, 23]. One 
hypothesis is that many technologies, such as smart-
phones could produce shortwave light [8]. When many 
students use smartphones at night, artificial shortwave 
light exposure could influence sleep and neurobehavioral 
functions. Also, chronic inopportune exposure to short-
wave light causes a malfunction of the circadian timing 
system, which results in sleep disturbances [26]. Accord-
ingly, some studies revealed that college students use 
their smartphones while in bed before falling asleep [28]. 
Hence, one explanation is that university students want to 
prolong their time online, which results in a sleep phase 
shift to later hours. In addition, excessive smartphone 
use leads to sleep disturbances due to irregular bedtime 
patterns [30]. Studies showed that individuals with low 

sleep quality are vulnerable to the negative effects of poor 
sleep quality, such as aggressive behavior [28].

 Poor sleep quality affects emotional functioning and is 
accompanied by emotional instability, greater irritability, 
and short-temperedness that may result in outbursts of 
aggression [32]. Moreover, individuals who experience 
serious sleep problems reported physical aggressive be-
haviors in their interpersonal relationships [31]. Also, 
according to Coulombe et al. sleep problems contribute 
to the loss of emotional control, including the regulation 
of aggression [24]. Accordingly, Polman et al. found 
that in confrontation with a frustrating situation, col-
lege students who reported the overuse of smartphones 
and insufficient sleep time, because of the lack of affect 
control and frustration tolerance, had significantly higher 
levels of aggression, compared with those with enough 
sleep time [21]. A plausible explanation for the mediat-
ing effects of sleep disturbance may be that problematic 
smartphone use can disrupt university students’ normal 
sleep patterns; this contributes to a high risk of aggres-
sion [25]. Another explanation is that sleep deprivation 
results in poor prefrontal cortical functioning. When 
prefrontal cortical functioning is reduced, the ability to 
impulse control and initiate behavioral responses based 
on cognitive and social context diminished, which could 
potentially lead to the uncontrolled, impulsive, and out-
ward expression of aggressive responses [33].

Several limitations should be noted when interpreting 
this study’s findings. First, the present study only inves-

Table 2. General ft assessment indices of the model 

Indices CMIN/DF GFI SRMR CFI NFI RMSEA

Model values 2.008 0.92 0.03 0.94 0.91 0.05

Acceptable values Less than 3 Greater than 0.90 Less than 0.05 Greater than 0.90 Greater than 0.90 Less than 0.08

Status Good Good Good Good Good Good

 

CMIN/DF: Chi-square/Degree of Freedom; GFI: Goodness of Fit Index; NFI: Normalized Fit Index; CFI: Comparative Fit 
Index; RMSEA: Root Mean Square Error of Approximation; SRMR: Standardized Root Mean Square Residual.

Table 3. Summary of direct relationship measurement parameters in the general research model

Direct Pathways B SE Beta C.R P

Problematic smartphone use → Aggressive behavior 0.609 0.011 0.121 2.104 0.05

Problematic smartphone use → Disturbance 0.017 0.002 0.423 7.891 0.001

Sleep disturbance → Aggressive behavior 0.281 0.054 0.371 4.513 0.001
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tigated the students at the Islamic Azad University of 
Tehran, therefore, may not represent the total population. 
Second, the cross-sectional design, which is not the best 
way to evaluate causal relations, also limits the results. 
Future longitudinal research or experimental designs 
are needed to further ascertain the particular directions 
and relationships among these variables. Third, all of the 
measures were self-reports, which might have influenced 
the study’s validity. Future studies could employ mul-
tiple methods (e.g. standardized interview and observa-
tion) to collect data, thereby, providing more detailed in-
formation and reducing potential common method bias. 
Finally, the literature in this field is not yet rich enough. 

This study is innovative in exploring sleep disturbance 
as a mediating variable; this has not received previous 
scrutiny. Limitations aside, the present study provided 
some theoretical and practical implications. The findings 
of this study could help to guide targeted preventions 
and interventions for aggressive behavior in university 
students. Thus, mental health practitioners can educate 
students about the potential harms of poor sleep qual-
ity and problematic smartphone use and guide them 
to set self-reinforcing goals to monitor their frequency 
and duration of smartphone use. These strategies may 
be instrumental in helping them to overcome aggressive 
behaviors efficiently and regulate themselves properly, 
promoting healthy ways of using smartphones. Further-
more, this study expands our knowledge on the aggres-
sive behaviors associated with high problematic smart-
phone use and highlights the role of poor sleep quality 
in setting undesirable conditions for university students.

5. Conclusion

This study tested a mediation model to examine wheth-
er sleep quality underlies the relationship between prob-
lematic smartphone use and aggressive behavior. The 
results revealed that the problematic use of smartphones 
was a risk factor for poorer sleep quality in a sample of 
university students, and predicted aggressive behavior 
through the sleep quality. These findings substantially 
contribute to our understanding of problematic smart-

phone use and aggressive behavior. This likelihood dem-
onstrated the superposition effects of the two risk factors. 
Results suggest that intervention could decrease the level 
of problematic smartphone use and poor sleep quality, 
which in turn decrease the level of aggression. Also, 
university students displaying high aggressive behavior 
should be attentively monitored for smartphone overuse. 
Ultimately, many students neglect to consider the nega-
tive aspects of smartphones, such as the waste of time, 
the occupation of cognitive and psychological capaci-
ties, dependence on cell phones, and the anxiety due to 
the variety of mobile applications. Therefore, to reduce 
the negative effects of the excessive use of smartphones 
on students’ sleep, it is necessary to provide university 
students with information about the direct and indirect 
negative effects of the excessive use of smartphones on 
aggression.
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Table 4. Results of the bootstrap method of indirect pathway in the general research model

Model Pathway Beta SE T
(95%CI)

Lower Bound Upper Bound
Problematic smartphone use → Sleep disturbance

 → Aggressive behavior 0.156 0.207 2.301 0.095 0.193
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