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Introduction

n recent decades, the world has undergone

a significant transformation via wide-

spread application of Internet technology.

The 21% century, in particular, has seen

a remarkable increase in Internet usage

worldwide. This has resulted in a global
shift towards digitalization, which has opened up new
and improved avenues for education, communication,
banking, businesses, health-seeking, and socializing. To
put it simply, the Internet has completely changed the
way we live our lives [1]. However, uncontrolled use of
the Internet may lead to maladaptive behaviors such as
Internet addiction, which is characterized by excessive
or poorly controlled preoccupations, urges, or behaviors
regarding computer use and Internet access that leads to
impairment or distress [2, 3]. Studies have linked Inter-
net addiction to other psychiatric disorders such as atten-
tion deficit and hyperactivity and alcohol abuse [4]. As
of June 30, 2022, around 5.38 billion people worldwide
were using the Internet, with the highest number of users
in Asia [5]. However, excessive use of the Internet can
lead to addiction, causing distress and impairments in
daily life, as well as comorbid psychiatric disorders such
as substance abuse, attention deficit and hyperactivity
disorder (ADHD) and depression [4, 6]. The outbreak of
COVID-19 began in Wuhan, China, in December 2019
and was reported as an outbreak by the WHO on January
30, 2020 [7, 8]. The COVID-19 pandemic has caused
a rise in the adoption of digital technologies as a result
of social distancing measures and lockdowns [9, 10].
Students have experienced substantial changes in their
education, including virtual learning and online classes,
particularly during the pandemic [11-13]. University
students are the most avid Internet users, and the time
these people take to use the Internet is about six times
that of other people. These persons have easier admis-
sion to the Internet, which is why they are more prone
to Internet addiction. Symptoms of Internet addiction
include: a) Engaging in Internet activities b) Developing
psychological dependence and withdrawal signs c¢) Fail-
ure to decrease Internet use d) Using the Internet to deal
with negative situations and reduce stress [14]. Internet
addiction causes social isolation in young people and
negatively affects their social skills and interpersonal
relationships, Young people with Internet addiction of-
ten have shyness and low social skills [15]. How people
participate in online activities reflects a number of fac-
tors, including social background and relationships and
psychological and cognitive performance [16]. A study
conducted in Taiwan found that cases such as male gen-
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der, poor social support and mental health problems are
risk factors for developing Internet addiction in young
people [17].

Due to the upward trend in the number of cases of CO-
VID-19, many people turn to the Internet to meet their
social, economic and recreational needs. On the other
hand, various studies around the world show the increas-
ing number of Internet addiction cases, so the current
research was planned to review changes in the state of
Internet addiction, before and during the COVID-19
pandemic in 2021.

Materials and Methods
Study type and participants

This research was a cross-sectional study that was con-
ducted on students learning in universities in southern
Iran, southern Fars province (Larestan and Evaz cities)
in October 2021. Inclusion criteria included: Student
studying in one of the universities in the region and hav-
ing satisfaction to contribute in the research. Exclusion
criteria were failure to complete the questionnaire or in-
complete answers to the questionnaire.

Questionaries

In the present study, a standard Kimberly Young ques-
tionnaire was used to measure the status of Internet ad-
diction, the validity and reliability of which were con-
firmed [18]. This questionnaire contains of 20 items that
are designed as a 5-point Likert (rarely: 1, sometimes:
2, often: 3, most of the time: 4 and always: 5). Score
from 20 to 49 indicate typical Internet users, score from
50 to 79 represent Internet users at risk and score from
80 to 100 is indicative of Internet users with addictive
behaviors. The internal validity of the questionnaire in
Sally’s study was about 0.92 [19]. Cronbach’s a for 5
constituent factors in Widyanto and McMurran’s study
was obtained from 0.54 to 0.81 [20]. Alavi et al. [21] in
Iran investigated the validity and reliability of the ques-
tionnaire and the results of their study showed that the
young Internet addiction questionnaire has favorable
psychometric properties in the Iranian society. Content
and convergent validity, retest validity (r=0.82), internal
consistency (a=0.88) and split (r=0.72) were calculated,
which were acceptable according to the results.
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Procedure

Data collection form was designed online through
Google’s capabilities called Google form. It was consist-
ed of demographic characteristics (such as age, gender,
marital status, place, university type and grade) and 20
questions from the Internet addiction questionnaire. First,
there were questions related to the era before COVID-19
and then questions related to the era of COVID -19.

The link to the online questionnaire was provided to
the study participants through websites and official so-
cial networks of the universities, and they were request-
ed to answer all the items carefully. The sample size was
determined according to the result of previous study
showing prevalence of Internet Addiction=0.30 [22]
and considering type 1 error=0.05, margin of error=0.05
and design effect=1.18, a total of 379 people were es-
timated. Study participants entered the study using the
convenience sampling method and completed the online
questionnaires after informed written consent. At all
stages of the research, study participants were assured
of confidentiality.

Statistical analysis

The normality of the data was confirmed using the
histogram plot and the Shapiro test. Frequency (per-
centage) and Mean+SD were used to report descriptive
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statistics. Then, the paired t-test was used to compare
the average score of Internet addiction before and during
the pandemic. one-way analysis of variance (ANOVA)
and chi-square test were also used to measure signifi-
cant association in three levels of Internet addiction with
demographic characteristics. Logistic regression model
was used to measure the most important predictors of
Internet addiction. Significance level was also consid-
ered 5%. Data were analyzed using SPSS software, ver-
sion 25.

Results

A whole of 379 students participated in this research.
The average age of the participants was 21.98+3.98
years. About 65% of the participants were women and
83.6% were single. Most of the participants lived in the
city and more than 93% were studying for a bachelor’s
degree (Table 1).

Table 2 shows the score and duration of Internet us-
age before and after the COVID-19 pandemic. Analysis
of the standard Internet addiction questionnaire showed
that the average score of Internet addiction had increased
from 34.44+14.10 to 48.47+17.72, which was signifi-
cant (P<0.001). The duration of Internet use was also
increased from 1.87+0.63 per day to 3.95+1.71 hours
per day, which was significant (P<0.001).

Table 1. Quantitative and qualitative information of study participants

Variables

MeantSD/No. (%)

Descriptive Statistics

Age (y) 21.98+3.98
131(34.6)
Gender
Female 248(65.4)
Single 317(83.6)
Marital status
Married 62(16.4)
Urban 316(83.4)
Place
63(16.6)
Bachelor 359(94.7)
Grade
Masters 20(5.3)
Medical sciences 297(78.4)
University
Islamic Azad 82(21.6)
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Table 2. Status on internet use, before and during the COVID-19 pandemic

MeantSD
Variables P
Before®* After®
Score 34.44+14.10 48.47+17.72 0.001
Duration of internet usage (h) 1.87+0.63 3.95+1.71 0.001

&COVID-19 pandemic.

Figure 1 shows the state of Internet addiction during
and before Covid-19. The results of this figure showed
that before the emergence of the COVID-19 pandemic,
about 1.10% (95% CI, 0.80%, 1.46%) of the people
participating in the study were addicted to the Internet,
while the prevalence of Internet addiction in the same
people during the pandemic was about 6.10% (95% CI,
3.80%, 8.97%). In univariate analysis, female was more
exposed to Internet addiction than male (P=0.030). Also,
in terms of marital status, single people were significant-
ly more likely to be addicted to the enternet than mar-
ried people (P<0.001). Living in the city and studying
at the undergraduate level have also made people more
exposed to the Internet addiction than living in the coun-
tryside and higher education level (P<0.05). There was
no significant difference between levels of Internet ad-
diction and age (P=0.068) (Table 3).

CHR

Logistic regression model with forward selection was
used to measure the independent predictors of Internet
addiction. The most important predictor variables in the
present study included female gender, single marital
status and living place. Women were about 64 percent
more likely than men to become addicted to the Internet.
Singles were also 6.6 times more likely to be addicted
to the Internet than married people, and urban dwellers
were 1.87 times more likely to be addicted to the Internet
(P<0.05) (Table 4).

Discussion

This study aimed to assess changes in the status of In-
ternet addiction before and during the 2021 COVID-19
pandemic. The results of our study showed that the av-
erage score of Internet addiction increased significantly
during the COVID-19 pandemic compared to the period
before it. In this regard, research studies and systematic

Table 3. Relationship between participants’ personal information and Internet addiction score during the COVID-19 epidemic

Mean1SD/No. (%)

Variables Internet Addiction Levels P
Typical Internet Internet Users at  Internet Users With
Users Risk Addictive Behaviors
Age (y) 22.36+4.51 21.38+2.71 21.98+3.89 0.068
Male 83(63.3) 44(33.6) 4(3.1)
Gender 0.030
Female 133(53.6) 96(38.7) 19(7.7)
Single 163(51.4) 131(41.3) 23(7.3)
Marital status <0.001
Married 53(85.5) 9(14.5) 0
Urban 186(58.9) 114(36.1) 16(5.1)
Place 0.004
Rural 50(79.3) 10(15.8) 3(4.9)
Bachelor 199(55.4) 137(38.1) 23(6.5)
Grade 0.030
Masters 17(85.0) 3(15.0) 0
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Figure 1. The status of Internet addiction before and during the COVID-19 pandemic

reviews also showed that the prevalence of Internet ad-
diction has increased during the COVID-19 pandemic
[23, 24]. At the beginning of the pandemic, we predicted
in a letter to the editor that the incidence of Internet ad-
diction behaviors would increase that was demonstrat-
ed by the current study results [8]. The introduction of
online education particularly in the universities during
COVID-19 pandemic, may have boosted the use of the
Internet for academic purposes [25]. Also, the home
quarantine following the pandemic and following it, the
increase in social distance caused people to turn to the In-
ternet platform, including virtual space, to manage their
life and social affairs, which can cause an increase in the
incidence of Internet addiction behaviors [26, 27]. De-
spite the fact that using the Internet is usually useful for
most people [28, 29], the increasing availability and high
level of Internet penetration around the world can facili-
tate the occurrence of all kinds of addictive behaviors

addictive
behaviors

addictive
behaviors

users risk

During the COVID-19 pandemic
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linked to the use of the Internet. In addition, many per-
sons seem to show aggressive online behaviors that can
be reinforced by numerous Internet technologies [30]. In
the current research, it was shown that the mean score of
Internet addiction during the pandemic period was sig-
nificantly higher than before. A research conducted by
Priego-Parra et al. [31] in 2020 in Mexico shown that
extreme use of the Internet and receiving incorrect in-
formation about the disease and its spread among people
increases anxiety and depression in people. Prakash et al.
In 2020 in India found that the incidence of psychologi-
cal problems, like Internet addiction, may rise through-
out the COVID-19 crisis [32]. In a 2021 study by Tahir
et al. [33], it was found that participants who reported
symptoms related to COVID-19 had more Internet ad-
diction and sleep disturbance compared to those who
did not have COVID-19. Risk factors for increases in
time spent on Internet use and severity of Internet addic-

Table 4. Predictor factors of Internet addiction and exposure to it: Based on logistic regression

95% CI
Variables OR P
Lower Upper
Male Reference
Gender 1.05 2.59 0.031
Female 1.64
Single 6.66
Marital status 3.10 14.26 0.001
Married Reference
Urban 1.87
Place of living 1.04 3.37 0.038
Rural Reference

OR: Odds ratio.
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tion included having fewer social supporters, perceiving
pressure and impact on mental health status due to CO-
VID-19, and being over-engaged in playing videogames
[34]. A study conducted by Lin [35] in Taiwan found
that Internet addiction is relatively common among
high school students during the COVID-19 pandemic.
Compared to the group without internet addiction, it was
found that the Internet addiction group is significantly
older in terms of age and has higher neuroticism, higher
impulsivity, more depression, higher ataxia, lower self-
esteem and lower mental well-being.

In our study, it was shown that the most important pre-
dictors of Internet addiction are female gender, singles, and
living in urban areas. In a study conducted by Sadat Ahmadi
et al. In 2012 with the aim of investigating the prevalence
of Internet addiction and its relationship with demographic
characteristics among students of Allameh Tabatabai Uni-
versity, It was observed that the prevalence of Internet ad-
diction is higher among girls than boys and also among un-
dergraduate students than graduate students [36].

Another study in Turkey found that male gender is a
predictor of Internet addiction [37]. Another study in
China reported that the prevalence of Internet addiction
was 8.1% and boy gender, good economic status and use
of the Internet for entertainment were the most important
predictors [38]. In a study conducted by Dong et al. [39]
in China, it was shown that gender, age, depression and
stress are as key vital factors in the incidence of Internet
addiction in children and adolescents. In general, it can
be said that three personal, social and Internet factors are
involved in Internet addiction. Personal factors are re-
lated to individual characteristics such as introversion,
inability to have sufficient communication skills and low
self-efficacy. Internet factors also include more time to
use the Internet, easier access to the Internet and superior
Internet skills. Social factors include low family sup-
port and sociological problems. The important point is
that the combination of social and personal factors can
have a significant impact on Internet addiction. Internet
addiction is one of the disorders that can increase dra-
matically due to the increasing prevalence of COVID-19
and home quarantine and changes in people’s lifestyles.
Quarantine can also strengthen the causes of Internet ad-
diction, especially social and personal factors, and have
irreversible effects on people’s mental health [34].

The research also presented that widespread family sup-
port for vulnerable individuals during quarantine should
be considered [34]. The Covid-19 pandemic has been
brought under control and its era is over, but it seems
that high-risk behaviors and people at risk for Internet
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addiction could be a big problem in future pandemics.
The pandemic has also led to a decrease in face-to-face
social interactions, resulting in increased reliance on so-
cial media and online entertainment platforms for social
interaction [40, 41]. On the other hand, using the Internet
is necessary for some professional and private activities
of people, but cyberspace can cause dangerous behaviors
like Internet addiction. Today, the phenomenon of Inter-
net addiction has been considered by researchers [42].

Internet addiction has been increasing during the CO-
VID-19 pandemic. Increasing the level of awareness of
students, professors and relevant officials in universities
about the issue of Internet addiction and its importance
can be very effective in preventing and controlling this
disorder. However, awareness alone is not enough and
the application of educational programs, counseling and
even effective interventions can be helpful in reducing
the addictive behaviors of Internet addiction. A lot of
Internet usage over time by people, especially the cur-
rent young generation during the COVID-19 epidemic,
seems to pose a probability of Internet addiction, in addi-
tion to other physical and psychological issues. Immedi-
ate action is necessary in terms of public awareness in
monitoring the use of the Internet.

One of the main limitations of the current research was
the distribution of forms, which means that the lack of
physical access to students caused the questionnaires to
be designed online and the link to be provided to stu-
dents, this issue can affect the outcomes of the research.
It seems that one of the main limitations of this study is
recall bias. Another limitation of the present study was
the use of available sampling method, which reduces the
generalizability of the results.

Conclusion

The results of this study concluded that the level of
Internet addiction among students has increased during
COVID-19 pandemic. Gender, marital status, and place
of living were the most important predictors of Internet
addiction. Since students are at risk of Internet addiction,
early identification and implementation of preventive
and control programs are suggested for this group.
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