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Abstract
The current study was conducted to test the relationship between problematic internet use, sleep disturbance, and life satisfaction
among Palestinians during the Covid-19 pandemic. The sample consisted of 366 Palestinian adults (129 males and 237 females),
recruited from online advertisements, e-mail campaigns, social media, and SMS campaigns. Results of the correlational analysis
showed that problematic internet use positively correlated with sleep disturbance (r = .19, p < .01), and negatively correlated with
life satisfaction (r = −.17, p < .01). Moreover, life satisfaction negatively correlated to sleep disturbance (r = −.25, p < .01). The
regression analysis for predicting problematic internet use found that life satisfaction contributes in a way that was statistically
significant towards explaining variance in problematic Internet use (B = -.15, SE = .05, β=−.15), in addition sleep disturbance
explained statistically and significantly variance in problematic internet use (B = .16, SE = .04, β= .20). Intervention programs
directed at decreasing internet use may need to be updated to better address the issues of “necessary” excessive use during
COVID-19 restrictions and re-entry into normalized activity patterns when shut-downs are finished. As a completely new area of
investigation, this study can serve as an impetus to further examinations of these important topics.
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Introduction

An acute respiratory disease caused by Coronavirus 2 com-
monly called COVID-19, was declared a pandemic on
March 11, 2020 by the WHO (World Health Organization),
(Abebe et al., 2020; Mahamid & Bdier, 2020a). By 29
June 2021 there were 180. 492. 131 confirmed cases of
COVID-19, including 3. 916. 771 deaths around the world
(World Health Organization, 2021a). 343.251confirmed cases
of COVID-19 with 3.838 deaths have been registered in the

occupied Palestinian territories (World Health Organization,
2021b).

COVID-19 disease is characterized medically by pneumo-
nia, lymphopenia, exhausted lymphocytes and a cytokine
storm (Cao, 2020). However apart from the physical impact
of COVID-19 on affected victims, the experience of living in a
pandemic has been found to be associated with several psy-
chological impairments among individuals in the general pop-
ulation including depression, anxiety, and symptoms related
to post-traumatic stress disorder (PTSD) (Guessoum et al.,
2020; Liang et al., 2020; Mahamid & Bdier, 2021;
Mahamid, Veronese, & Bdier, 2021b).

As restrictions on travel and social activity were enacted
the use of the internet exponentially increased globally as the
computer became the primary workplace, school, social and
leisure space for the population (Power et al., 2020; Prakash
et al., 2020). Additionally, with medical centers focused on
infected patients, the internet became the main source of med-
ical information about the new epidemic for the general pop-
ulation (Hashemi et al., 2020). Internet social networking sites
have additionally served as a way to reduce the stress and
anxiety related to fear of COVID-19 disease (Király et al.,
2020).
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Problematic internet use (PIU) could be characterized by an
individual’s inability to control their internet use, which in
turn leads to mental health problems, decreased work produc-
tivity, strained relationships and functional impairment of dai-
ly activities (Liu & Potenza, 2007; Shapira et al., 2003). Liu
et al. (2011) defined PIU as uncontrolled use of the internet
that leads to significant psychosocial and functional impair-
ments, and this pattern of use is not better accounted for by a
primary psychiatric disorder such as mania or the physiolog-
ical effects of a substance.

The prevalence of PIU among individuals in Taiwan was
found to increase to 24.4% of the population during the
COVID-19 outbreak (Lin, 2020). In Indonesia daily online
duration increased by 52% as compared to before the pandem-
ic, the point prevalence of problematic internet use found to be
14.4% (Siste et al., 2020). In the general Mexican population,
it was found that 62.7% of the population had some degree of
problematic internet use (Garcia-Priego et al., 2020).

PIU is expected to be a serious behavioral problem among
Palestinians during COVID-19 epidemic, as in addition to
stressors related COVID-19 disease, the population is exposed
to multiple environmental stressors (i.e. economic, social, and
political) as a product of occupation (Mahamid & Bdier,
2021) including poverty, unemployment, restrictions on
movement, militarization and the psychological impacts of
military occupation (Berte et al., 2021; Mahamid & Berte,
2019; Mahamid & Berte, 2020).

From a theoretical perspective PIU may be a result of both
distal and proximal causes. Distal causes may include pre-
existing psychopathology (e.g., social anxiety and depression)
and behavioral reinforcement (e.g., provided by the internet
itself through rewarding cues that reinforce conditioned re-
sponses), (Agbaria & Bdier, 2019). Proximal causes may in-
volve maladaptive cognitions that reinforce one’s motivation
to engage in compulsive internet use (Griffiths et al., 2016).

PIU or internet addiction is considered to be part of the
compulsive–impulsive spectrum disorders, where the individ-
ual experiences a loss of control over their internet use and
continues to engage with the internet excessively despite
experiencing negative consequences (Agbaria & Bdier,
2020). There are several models proposed to explain the
mechanism s that may cause PIU and Internet addiction.
Cognitive-behavioral models of PIU focus on the maladaptive
cognitions among individuals that lead to Internet addiction.
Individuals with PIU may believe they are incapable of
forming a relationship or attaining a career, leading them to
search for success in a virtual world which is less complicated,
unilateral, and provides immediate and continual feedback
(Davis, 2001).

According to social-cognition theory, the expected positive
social outcomes of use such as increasing valued social con-
tacts and social reinforces (such as “likes”) create a propensity
to excessive use and addiction(Larose et al., 2001). There is

also an operant learning aspect of internet use where the pos-
itive effect caused by positive virtual feedback is paired with
use and reinforces increased use especially for those who have
little social positive interaction in their normal lives due to
social isolation, timidity, or decreased communication skills
(Murali & George, 2007).

Throughout the COVID-19 pandemic, problematic internet
use has been found to be a risk factor for different mental
health issues including symptoms of depression, and anxiety
(Dong et al., 2020; Duan et al., 2020). PIU has also been found
to be positively associated with higher rates of sleep disorders
among Bangladeshi nationals during COVID-19 pandemic
(Islam et al., 2020).

Sleep–wake disorders or sleep disturbances are defined as
changes in sleep- wake patterns or rhythms that may include
problems with the quality, timing, and amount of sleep, which
can result in daytime distress (i.e. physical and psychological
distress) and impairment in social, occupational, or other areas
of functioning (Ouellet et al., 2015). According to the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), sleep-wake disorders encompass 10 distinct sleep
patterns including: insomnia, hypersomnolence, narcolepsy,
breathing-related sleep disorders, circadian rhythm sleep dis-
orders, non-REM (NREM) sleep arousal disorders, nightmare
disorder, REM sleep behavior disorder, restless leg syndrome,
and substance- or medication-induced sleep disorder (APA,
2015).

Primary sleep disorders are those not associated with a
medical condition, substance use or concurrent psychological
disorder, in which the first line treatment is characterized by
psychological and behavioral interventions such as sleep hy-
giene, sleep restriction, stimulus control, relaxation training
and cognitive therapy, while pharmacological treatments are
considered as the second choice (Ferracioli-Oda et al., 2013).

During the COVID-19 pandemic a major portion of the
global population has noted an increase in the development
of sleep disorders. For example, high rates of sleep disorders
were detected in the Moroccan population during COVID-19
pandemic compared to previous rates (Idrissi et al., 2020).
While among a mixed sample population from India, USA,
UK, UAE, Canada, Singapore, Australia, Germany, Kuwait,
Oman, Qatar, and Saudi Arabia, COVID-19 was lockdown
found to be associated with changes in sleep schedule as well
as the quantity and quality of night-time sleep, including shifts
to a later bedtime and waking time, a reduction in night-time
sleep and an increase in day-time napping (Gupta et al., 2020).
The relationship between COVID-19 and severe sleep disor-
ders was also noted among the French population, especially
young people (Beck et al., 2020).

In the area of excessive technology use, Fernandes et al.
(2020) found that individuals from India, Malaysia, Mexico
and the UK, who scored highly on gaming addiction, compul-
sive internet use and social media use reported high scores on
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a scale of poor sleep quality. Moreover, working from home
or doing online classes during COVID-19 restrictions has
been identified as a potential predictive factor for sleep distur-
bance (Ara et al., 2020). Results of a cross sectional study
revealed that internet gaming disorder directly positively in-
fluenced insomnia among Iranian adolescents during COVID-
19 shutdowns (Fazeli et al., 2020).

While problematic internet use found to be a risk factor
for several mental health issues during the COVID-19 ep-
idemic (Dong et al., 2020; Duan et al., 2020; Islam et al.,
2020), high levels of life satisfaction is predicted to be a
protective factor against problematic internet use at all
times, but increasingly so during the epidemic, as individ-
uals satisfied with their lives are characterized as having
high levels of self-esteem, self-efficacy, social skills, so-
cial awareness, and social support (Burger & Samuel,
2017; Ma, 2020; Moksnes & Espnes, 2013; Rezaei &
Jeddi, 2020). Moreover, individuals with high levels of
life satisfaction have been found to exhibit lesser problem-
atic behaviors (Sun & Shek, 2012). Given the previous
research has shown that high levels of life satisfaction
are correlated with multiple positive psychological factors,
it is likely that life satisfaction would be a protective factor
against problematic internet use during COVID-19 epi-
demic as well.

Results of recent studies are consistent in regard to the
association between PIU and life satisfaction. Longstreet and
Brooks (2017) found that greater life satisfaction is associated
with decreased internet and social media addiction. In the
USA, internet addiction was associated with lower life satis-
faction (Błachnio et al., 2019). Furthermore, higher ranges of
internet use disorder have been associated with lower scores
of life satisfaction in China and Germany (Lachmann et al.,
2018). In addition, a significant negative correlation was noted
between problematic internet use and life satisfaction among
university students (Çelik & Odacı, 2013). Among
Palestinian, video game addiction scores, during COVID-19,
were negatively associated with life satisfaction (Mahamid &
Bdier, 2020b).

Current Study

The current study was designed to examine the association
between problematic internet use, sleep disturbance, and
life satisfaction among Palestinians during the COVID-19
pandemic. Based on previous research findings, the cur-
rent study hypothesizes that 1) problematic internet use is
positively correlated with sleep disturbance among
Palestinians during the COVID-19 pandemic, 2) and life
satisfaction is negatively correlated with problematic inter-
net use among Palestinians during the COVID-19
pandemic.

Methodology

Participants

Participants were recruited from online advertisements, e-mail
campaigns, social media, and SMS campaigns; Participants
were 366 Palestinian adults (129 males and 237 females).
60.7 of participants had a graduate degree, 35.2 had a
Bachelor degree, and 4.1 with a high school degree. A geo-
graphical representation of the participants showed that 61.5%
of participants were from cities. 35.2% were from villages,
and 3.3% were from internally displaced refugee camps.
Inclusion in the study required participants to be: 1)
Palestinian, 2) native Arabic speakers 3) free from having
been diagnosed with any form of neurodevelopmental or men-
tal health impairment. The study was submitted for review by
An-Najah Institutional Review Board (IRB) and received ap-
proval before data collection was initiated. Informed consent
was obtained electronically before data were collected from
the participants.

Instruments and Procedures

The Problematic Internet Usage Scale (IDS9-SF) The IDS9-SF
is one of the most robust psychometric screening tools for
assessing problematic internet use developed by Pontes and
Griffiths (2016). The scale is comprised of nine questions
regarding problematic internet use (e.g., “Have you jeopar-
dized or lost an important relationship, career or an educa-
tional opportunity because of your online usage?”) which are
responded to on a five-point Likert scale ranging from 1
(Never) to 5 (Very often). Total scores are obtained by sum-
ming the raw scores of each item. Total scores range from 9 to
45, with higher scores indicating a higher degree of problem-
atic internet use. In the present study, the Cronbach’s alpha of
IDS9-SF indicated very good internal consistency (α = .85).

The Satisfaction with Life Scale (SWL) The scale was prepared
by Diener et al. (1985) and measures subjective satisfaction
with life on five items using multiple-choice options. The
items on the scale include the following: I1. For most things,
my life is close to my ideal; I2. The conditions of my life are
excellent; I3. I am satisfied with my life; I4. So far, I have
gotten the things that are important to me in life; and I5. If I
were born again, I would change almost nothing in my life.
The original SWL scale includes seven multiple-choice an-
swers ranging from: “1 = Strongly disagree” to “5 =
Strongly agree”. In the present study, the Cronbach’s alpha
of IDS9-SF indicated very good internal consistency
(α = .87).

The DSM-5 Level 2—Sleep Disturbance Scale Adult Measure
is an 8-item short form that assesses the domain of sleep
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disturbance in individuals age 18 and older. The measure is
completed by the individual. Each item on the measure is rated
on a 5-point scale (1 = never; 2 = rarely; 3 = sometimes; 4 =
often; and 5 = always) with a range in score from 8 to 40 with
higher scores indicating greater severity of sleep disturbance.
The raw scores of the 8 items are summed to obtain a total raw
score. In the present study, the Cronbach’s alpha of IDS9-SF
indicated very good internal consistency (α = .93).

Research Procedures

The data for this study was conducted in April 2021 and
targeted Palestinians living in the West Bank of Palestine.
The sample was recruited online using convenience sampling
techniques; all participants were provided with information
that enabled them to make an informed decision as to whether
or not they wanted to participate in the research. They were
provided with descriptions of the scales and the purpose of the
research. Participants who agreed to participate in the research
signed a formed consent. The research was conducted in line
with the ethical guidelines of the American Psychological
Association (APA, 2010) and the Declaration of Helsinki
(1964), and had been approved by the An- Najah National
University IRB.

Data Analysis

To examine the degree of Problematic Internet Usage, Life
Satisfaction and Sleep Disturbance among Palestinian adults
during the COVID-19 pandemic; means, standard deviations,
range, Kurtosis and Skewness were used. Pearson’s correla-
tion coefficient was also conducted to test the correlation be-
tween study variables; Problematic internet usage, life satis-
faction and sleep disturbance. The Pearson correlation coeffi-
cient, also known as the sample correlation coefficient (r),
product-moment correlation coefficient, or coefficient of cor-
relation, measures and interprets the linear relationship be-
tween two or more random variables (Zou et al., 2003). The
regression analysis was also performed to test the relationship
between problematic Internet usage, life satisfaction and sleep
disturbance; the purpose of regression analysis was to evaluate
the relative impact of a predictor variable on a particular out-
come (Zou & Hall, 2002).

Findings

As Table 1 indicates, overall the participants scored on mild
level of problematic internet use, with high scores on life
satisfaction and moderate scores on sleep disturbance.

As shown in Table 2, Problematic Internet Usage was neg-
atively correlated with life satisfaction, and positively

correlated with sleep disturbance, while life satisfaction was
negatively correlated with sleep disturbance.

Results of Table 2 showed a statistically significant nega-
tive correlation between problematic Internet usage and life
satisfaction (r = −.17, p < .01), the regression analysis for
predicting problematic internet usage (Table 3) found that life
satisfaction contributes in a way that was statistically signifi-
cant towards explaining variance in problematic Internet us-
age (B = -.15, SE = .05, β = −.15).

Results of Table 2 also showed a statistically significant
positive correlation between problematic Internet usage and
sleep disturbance (r = .19, p < .01). The regression analysis for
predicting problematic Internet usage (Table 3) found that
Sleep disturbance contributed in a way that was statistically
significant towards explaining variance in problematic
Internet usage (B = .16, SE = .04, β = .20). Finally, a statisti-
cally significant negative correlation (Table 2) found between
life satisfaction and sleep disturbance (r = −.25, p < .01).

Discussion

The current study demonstrates, as in previous investigations
across cultures, a strong relationship between problematic in-
ternet use patterns and sleep disturbance as well as a consistent
negative relationship between positive life satisfaction and
problematic internet use in a sample of adults in Palestine
during the COVID-19 epidemic. General findings indicate
that the sample exhibited moderate levels of sleep distur-
bances, minimal levels of problematic internet use and high
levels of life satisfaction which were unexpected general find-
ings given the level of stress of individuals living both under
occupation and during a pandemic with inadequacies in med-
ical testing, protective gear and treatment options.

There are some unique findings such as the high levels of
life satisfaction and minimal levels of problematic internet use
which are in opposition to previous studies (Mahmid & Berte,
2019). These results may be due to the internal limitations of
the data. The sample was highly educated and non-
representative of the general population (over 60% had grad-
uate degrees). All three measures are based on self-report with
subjective responses without ties to specific behavioral indi-
cators which may increase the effect of positive self-presenta-
tion. Self-report measures often inflate scores of life satisfac-
tion and decrease scores of problematic internet use depending
on the cultural norms of the population. This positive self-bias
may be compounded by the education level and age of the
participants who may be more motivated to present them-
selves in a positive light. In addition, a COVID-19 environ-
ment was the context of the study but not a variable that was
studied or measured in any unique as a variable; correlations
between indicated variables were simply investigated during
the COVID-19 pandemic in Palestine.
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The clearest findings of the study, which indicate a positive
relationship between excessive internet use and sleep disor-
ders and a negative relationship between excessive internet
use and life satisfaction. These findings are in correspondence
with global finding which pair problematic internet use with a
multitude of psychological risks (such as sleep disorders) and
as negatively predicting life satisfaction in the Palestinian pop-
ulation (Mahamid & Berte, 2020).

Managing internet use during a pandemic and in a politi-
cally unstable militarized zone where work, education, social-
ization and leisure are tied to an on-line presence may prove to
be challenging. Internet use is now needed for individuals to
participate in life sustaining activities such as employment,
education, medical consultations, therapeutic groups, family
communication and so much more. In addition the non-
productive activities such as gaming, social media, and
watching random videos may have indirect positive effects
of reducing stress, adding distraction, and reducing interper-
sonal conflicts offering a social outlet unattached to shared
residents. There is no way to easily distinguish between use
that is necessary and tied to productive activity and the neu-
rological effects of overuse will be differentiable between pro-
ductive vs non-productive use.

The fear of COVID-19 in a powerful factor related to emo-
tional health in Palestine currently (Mahamid, Bdier, & Berte,
2021a). The fear of COVID-19 in Palestine is complex and
tied to the realities of occupation as the infection itself is reg-
ulated by transportation between the territories and the occu-
pying force as well as the access to protective gear, testing,
treatment and vaccines. There are serious concerns about un-
derlying agendas of the occupying forces who are both con-
sidered the highest risk for admitting the virus the virus to the
occupied territories and the provider of testing, PPI and
vaccines.

Sleep disorders in general have increased globally related
to sleep disorders and may be a confounding factor in this
investigation. Centralized nervous system activation is a bio-
logical inevitability in situations where individuals have a val-
id threat of death and/or destruction of their wellbeing via a
loss of employment, illness of a loved one, inability to access
needed resources. All of these factors are part of the COVID-
19 environment and would likely cause an increase in sleeping
disorders apart from excessive internet use.

Conclusion

Intervention programs directed at decreasing internet use may
need to be updated to better address the issues of “necessary”
excessive use during COVID-19 restrictions and re-entry into
normalized activity patterns when shut-downs are done. Very
little is yet known about the effects of productive but exces-
sive internet use and its impact including decreased exercise,
increased multi-tasking, changed sleep/ wake patterns, etc. As
few communities have lifted all COVID-19 restrictions, it is
also unclear what symptom trajectories will occur when indi-
viduals return to normal activities. Intervention programs ad-
dressing the fear of leaving the home, being with other people,
returning to employment sites, separating from family mem-
bers, etc. will all need to be explored as different communities
lift COVID-19 restrictions.

In addition few treatment options are available for sleep
disturbances in most developing nations aside from chemical
agents to enhance sleep.Most interventions for sleep disorders
are based on assumptions that individuals live in safe environ-
ments, where being prepared for emergency events is not a
regular need, which may not be best practice for individuals in

Table 1 Descriptive statistics for research variables (N = 366)

Variable Mean S.D Min Max Range Kurtosis Skewness Reliability

Problematic Internet usage 2.520 .765 1.11 4.56 3.44 −.128 .596 .859

Life satisfaction 3.527 .768 1.00 5.00 4.00 .953 −.787 .876

Sleep disturbance 3.102 .991 1.00 5.00 400 −.605 .228 .932

Table 2 Correlations among study variables (N = 366)

Measures (1) (2) (3)

(1) Problematic Internet usage – −.176** .199**

(2) Life satisfaction – −.251**
(3) Sleep disturbance –

**p < 0.01

Table 3 Regression to problematic internet usage (N = 366)

Variable B SE Β T p 95% CL

Life satisfaction −.158 .054 −.159 −2.932 .004** [−.26 - -.05]

Sleep disturbance .160 .042 .208 3.858 .000*** [.07 - .24]

Gender −.123 .078 −.082 −1.635 .070 [−. 44 - -.10]
Residence −.119 .068 −.071 −1.550 .999 [−.25 - .03]

Educational level −.129 .073 −.084 −1.684 .074 [−.26–2.49]

**p < 0.01, **p < 0.001
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highly conflictual geo-political areas. The specific mecha-
nisms that sustain sleep and are interrupted by excessive in-
ternet use must be identified and remediated for an interven-
tion to be effective in any environment. In addition underlying
personality, environmental and physiological links between
sleeping disorders and excessive internet use must be explored
to create best practice models to address this relationship. As a
completely new area of investigation, this study can serve as
an impetus to further examinations of these important topics.
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