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ABSTRACT

Nomophobia is defined as the fear that an individual experiences related to lack of access or use
of their smartphone. Studies have reported significant differences on the effects of nomophobia
between genders. Moreover, social interaction anxiety is a condition identified as a risk factor for
future health problems among university students. The aim of this study is to examine the moder-
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ating effect of gender in the relationship between nomophobia and social interaction anxiety. The
study’s data were collected from 331 university students aged 19 to 42. The study tested the mod-
erating effect of gender in the predictor effect of social interaction anxiety on various nomophobia
sub-dimensions. Social interaction anxiety had a significant predictor effect of college students’
“inability to access information” and “inability to communicate,” but this effect did not vary by
gender. On the other hand, the predictor effect of social interaction anxiety on “giving up conven-

ience” and “losing connectedness” did vary by gender.

1. Introduction

The psychological impact of new technologies on individu-
als, groups, and society is related to changes in behavior and
habits. New technologies affect learning, social cognition,
personality, and relationships (Nicolaci-da-Costa, 2002).
These technologies include personal computers (PCs), tab-
lets, and mobile phones. Mobile phones have evolved into
smartphones, which are devices with advanced computing
functions. Thus, smartphones can be described as “mini-
computers,” due to their unique size and various parts that
mirror those of a PC or laptop. Smartphones allow users to
browse the web, read emails, use games, and access many
more applications (Carroll & Heiser, 2010; Razzaq et al,
2018). Smartphones have created significant changes in peo-
ple’s daily routines and ways of working (Uruena et al,
2018), leading a “mobile revolution” thanks to increasing
adoption rates. Smartphone use is projected to increase by
20% globally between 2017 and 2025, meaning that three
out of every four mobile phones will be smartphones. In
many countries, smartphones account for more than 75% of
total mobile phones (GSM Association, 2022).

While the multi-directional communication that smart-
phones enable has led people to rapidly adopt the technol-
ogy, various studies have demonstrated that smartphones
can create negative ramifications for users. First, research
has drawn attention to the repercussions that smartphones
can have on users’ social life and psychosocial adaptation.
Although problematic use poses a risk to individuals, it does

not necessarily lead to addictive behavior (Elhai et al., 2018;
Panova & Carbonell, 2018).

While members of all age cohorts use smartphones, usage
is highest among teenagers and young adults (Ahad et al,
2017). Since smartphones have become increasingly complex
and advanced, young people use these technologies more
comfortably than other age groups. Consequently, research-
ers, educators, and employers have sought to address the
increasing use of smartphones among young people but
have encountered roadblocks due to widespread perceptions
of the homogeneity of the youngest generation’s digital
skills. The notion of the “digital native” has created persist-
ent problems for educating students, in particular. The term
“digital native” was introduced in 2001 by Marc Prensky, a
popular American author and speaker on education, to refer
to young students who have grown up with technology
(Evans & Robertson, 2020). At the turn of the millennium,
digital natives were viewed as open to new ideas, competent
multitaskers, and experiential learners (Prensky, 2001;
Tapscott, 2008). Later, Prensky (2010) referred to this group
as “learners” due to the dominance of digital devices, such
as tablet computers and smartphones, in their daily lives.
Digital natives could be defined as a generation that has a
closer relationship with and different perspectives on tech-
nology than previous generations, since their lives have
always been closely intertwined with technology and they
generally believe that they should stay up-to-date with the
latest technology. These digital natives, which include
today’s university students, have grown up with mobile
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digital devices replacing both desktop computers and land-
line telephones.

However, studies of people who use smartphones have
shown that these devices can create a range of positive and
negative feelings and symptoms in users, some of which
necessitate further research. “Positive” aspects of these
effects for users include comfort and usability. On the other
hand, “negative” aspects include pathological addiction, fear,
and anxiety due to the inability to use or access devices
(King et al., 2010). In addition, because young people access
their smartphones throughout the day, these devices may
affect their habits or behavior (Dennison et al, 2013).
Excessive use of smartphones can affect users’ health
through creating eye problems, joint and muscle pain,
behavioral problems, and even mental health disorders.

Smartphones are devices that allow people to communi-
cate with each other using voice calls, short messaging serv-
ices (SMS), emails, and social networking sites. People can
also use smartphones for entertainment and socializing with
others (Wang et al., 2014). Smartphones connect people dir-
ectly through voice calls or applications, such as Facebook,
or indirectly for entertainment purposes; through social
applications, they help users build and maintain social cap-
ital by providing membership to specific communities.

Smartphone apps are important tools that meet users’
needs and interests. However, these apps can facilitate so
much engagement and inclusion that users become addicted
to them. Smartphones are more than a standard cell phone,
since they are both part of a person’s social reputation and a
cultural tool. Since smartphones are portable and easily
taken everywhere, their prevalence is rapidly increasing
(Ramirez-Correa et al,, 2022). One study showed that 95%
of teens own a smartphone and 45% stay online throughout
the day on their device (Anderson & Jiang, 2018).

Smartphones are products that can be enjoyed for their
attractive features and advanced technological applications.
Despite the many advantages of smartphones, numerous
studies have clearly demonstrated that overuse can poten-
tially lead to psychological problems (Ang et al.,, 2018; Yang
et al, 2019). As a result of the increasing use of smart-
phones for various purposes in daily life, inability to access
them can create behavioral problems for even casual, ordin-
ary users. For example, studies have suggested that smart-
phone withdrawal can be a source of stress (Tams et al,
2018) and anxiety (Cheever et al., 2014). The widespread
use of smartphones and their impact on human psychology
has led to a new, modern-day phobia: nomophobia.
Nomophobia (NMP) is the fear of not being able to reach a
smartphone (Argumosa-Villar et al, 2017; Yildirim &
Correia, 2015). NMP has been shown to be associated with
types of addiction, such as smartphone (Yildiz Durak, 2018)
and internet addiction (Gezgin et al.,, 2018). University stu-
dents are one of the groups most highly affected by NMP,
thus making this population an important focus for research
on NMP levels and predictive factors.

Moreover, previous studies have indicated the theoretical
effects that gender has on nomophobia (Sui et al, 2022;
Talan & Kalinkara, 2022), along with the relationship

between social interaction anxiety and nomophobia (Kaur
et al.,, 2021; Khan et al., 2021; Santl et al., 2022). In the pre-
sent study, we aimed to test a relationship that has not been
adequately examined in the literature: the moderating role
of gender in the effect of social interaction anxiety on the
formation of nomophobia.

2. Nomophobia

Excessive or problematic technology use has been partially
explained by attachment theory, which suggests that people
may connect with technological devices and feel uncomfort-
able after separation (Seol, 2016). There are various types of
problematic technology use: nomophobia is one such dis-
order or problem (Dixit et al., 2010; King et al., 2014). In
recent years, smartphones have become a fixture of daily
life. Thanks to the variety of applications and benefits they
provide, these devices have become indispensable assistants
for work, learning, entertainment, and relationships. In add-
ition, smartphones also serve as a way of coping with stress-
ful situations by providing various forms of content (Lee
et al, 2014). Although smartphones facilitate connection in
people’s daily lives, they also create negative consequences
when they are overused, as evidenced by many studies.
Overuse or problematic use of these devices can negatively
affect the human brain and psychological processes (Pera,
2020). In addition, the problematic use of mobile phones
has been negatively linked to the psychosocial well-being
and mental health of young people. Some studies have
shown that excessive smartphone use is associated with
depressive symptoms, increased anxiety symptoms, low self-
esteem, and emotional dysregulation.

Due to the increasing presence of smartphones in peo-
ple’s lives and their impact on various psychological proc-
esses, new phenomena associated with these devices have
been defined and studied, including nomophobia.
Nomophobia is the fear of not being able to communicate
via mobile phone (MP) or the Internet. Nomophobia is a
term that refers to a set of behaviors or symptoms related to
MP use (King et al, 2014). This phobia is structured into
four main dimensions or causes: fear of not being able to
communicate with others, fear of not being able to connect
to the internet, fear of not having access to information, and
fear of giving up comfort (Rodriguez-Garcia et al., 2020).

Nomophobia is considered a disorder of the modern
world and has only recently been used to describe the dis-
comfort or anxiety caused by the absence of an MP, PC, or
other virtual communication device in individuals who
habitually use them (King et al., 2013). The term nomopho-
bia is an abbreviation of the English phrase “no mobile
phobia.” People with nomophobia may exhibit characteris-
tics such as never turning off their phone, frequently check-
ing for missed messages and calls, taking their phone
everywhere, and wanting to answer the phone at inoppor-
tune times (Bragazzi & Del Puente, 2014). Nomophobia is a
disorder characterized by behaviors with different clinical
features, including several psychological symptoms, and
indicates a pathological fear that a person will not be able to



connect with new technologies (Kateb, 2017). The fear/anxi-
ety of being separated from cell phone contact is considered
a disorder of today’s digital and virtual society. In severe
cases, nomophobes may deliberately avoid face-to-face inter-
action. Nomophobes may also experience physical side
effects such as panic attacks, shortness of breath, trembling,
sweating, increased heart rate, and pain in the joints of the
hands, neck, and back (Kanmani et al., 2017).

Adolescence has become the most critical age period for
studying and addressing the psychological and emotional
consequences of technological problems such as video game
and Internet addiction, as well as nomophobia (Rodriguez-
Garcia et al.,, 2020). A study found that participants aged 17
to 29 showed moderate nomophobia, and some exhibited
severe nomophobia behavioral symptoms (Yildiz et al,
2020). One study on this subject in Croatia found moderate
nomophobia levels among students (Bodrozic Selak & Neki,
2020), while another indicated a slight increase in the sever-
ity of nomophobia symptoms (Grzan, 2021). A systematic
review of the prevalence of nomophobia by Ledn-Mejia
et al. (2021) concluded that there are gender and age differ-
ences in nomophobia, indicating that women and young
people are the groups most vulnerable to this condition
(Le6n-Mejia et al., 2021). According to a meta-analysis by
Humood et al. (2021), the prevalence of severe nomophobia
in the general adult population is approximately 21%, with
university students being the group most affected by the fear
of smartphone disconnection (Humood et al., 2021). Young
adults appear more prone to nomophobia than other age
groups; thus, this is a significant problem among young
smartphone users that represents a behavioral issue that
requires multifaceted interventions (Notara et al., 2021).
Moreover, Gongalves et al. (2021) drew attention to gender
differences in nomophobia. Their study found that women
feel less angry and consequently less disturbed than men
when they do not have digital access; that women use social
networks, text messaging, and cell phones more frequently
than men; that nomophobia has a greater impact on women;
and that women are thus more prone to nomophobia than
men. They concluded with a suggestion that the differences
between men and women should be analyzed using new
sample profiles (Gongalves et al., 2021).

The aforementioned studies show that nomophobia is a
problem that is becoming increasingly common, especially
among young people, and can cause serious problems.
Nomophobia can precipitate anxiety, depression, stress,
stunted emotional skills, and loneliness. Sharma et al. (2019)
found a significant positive relationship between nomopho-
bia and depression, explaining that adolescents with depres-
sive symptoms are more likely to use social networks to
reduce their loneliness levels and improve self-esteem
(Sharma et al, 2019). Bekaroglu and Yilmaz (2020) illus-
trated a relationship between nomophobia and symptoms of
harmful psychological conditions, such as anxiety and
depression. More specifically, the fear of not being able to
use a smartphone may cause stress, anxiety, and depression;
and conversely, individuals with stress, anxiety, and depres-
sion may be more likely to develop nomophobia (Bekaroglu
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& Yilmaz, 2020). Research has indicated that individuals
with smartphone use problems experience more serious psy-
chological issues due to weak and incompatible emotional
regulation strategies (Grzan, 2021). Individuals who have
difficulty coping with the emotional states associated with
adverse events often turn to the internet and social media,
which can lead to potentially addictive behavior resulting in
significant levels of nomophobia (Lovibond & Lovibond,
1995). A study conducted on a sample of adolescents found
that nomophobia was a significant predictor of loneliness. In
addition, the same authors explained that individuals who
do not have access to their smartphones experience a sense
of loneliness based on their inability to communicate with
others and a fear of not being able to socialize (Gezgin
et al,, 2018). Researchers have elaborated upon this correl-
ation between nomophobia and loneliness in several studies.
People who have difficulty communicating one-to-one use
online communication more, and this situation alienates
them from the real world (Yilmaz, 2018). Loneliness can
manifest as alienation from the social environment and the
emergence of negative emotions that may lead to decreased
motivation. As a result, excessive use of smartphones nega-
tively affects individuals’ psychological state and social life
(Choi & Lee, 2015). This situation can cause social anxieties
to emerge.

3. Social interaction anxiety

Social anxiety has been identified as a risk factor for future
health problems among college students. Social anxiety is
characterized by intense fear, withdrawal, and avoidance of
social interaction (Kaur et al., 2021). The Diagnostic and
Statistical Manual for Mental Disorders (DSM-5) published
by the American Psychiatric Association (APA) defines
social anxiety disorder as a fear of negative evaluation
related to social situations, coupled with intense anxiety or
avoidance (APA, 2013). Social anxiety disorder is one of the
most prominent and chronic psychological conditions
(Kessler et al., 2005), causing significant difficulties in
employment, education, and bilateral relations (Wittchen
et al., 2000). Individuals with social anxiety generally have a
lower quality of life than their non-socially-anxious counter-
parts (Barrera & Norton, 2009). Social anxiety can be experi-
enced in various social situations, such as interacting with
others, eating, or speaking in public. Anxiety-related fears
are often driven by negative self-perceptions and fear of
being ridiculed by others, leading to increased social with-
drawal and avoidance (Beidel et al., 2007). Individuals with
social anxiety tend to exhibit behaviors consistent with their
specific situations, such as trembling, sweating, and/or fidg-
eting during social interactions that are perceived as threat-
ening (Stein & Stein, 2008). More importantly, these
behaviors are part of a feedback loop in which socially anx-
ious individuals experience or imagine rejection from others
because of their impaired social functioning. This reinforces
their fears and negative beliefs about the threatening nature
of social interactions (Chambless et al., 2002). People with
high social anxiety may transfer most of their social
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activities, including developing solid friendships, from the
real world to the virtual world, where they feel safer and
more comfortable (Shalom et al., 2015).

4. Nomophobia, social interaction anxiety, and
gender

Studies have reported significant differences between gen-
ders regarding the effects of nomophobia (Arpaci et al,
2019; Gongalves et al., 2021; Yildirim et al., 2016). Albursan
et al. (2019) found that the risk of problematic smartphone
use is higher in women than in men. Another study showed
that women spend more time with smartphones and experi-
ence higher anxiety than their male counterparts when they
cannot reach their smartphones (Van Deursen et al., 2015).
Compared to men, women are more socially oriented (Lee
et al, 2014), making social media more attractive to them
(Duggan & Brenner, 2013). Gender differences can also arise
in the domains of emotional intelligence and social stress.
Women are more likely than men to show greater emotional
awareness, use more emotive language, and use more com-
prehensive emotional regulation strategies (Barrett et al,
2000; Nolen-Hoeksema, 2012). Additionally, women are
more likely to feel the stressful effects of adverse interper-
sonal events and therefore experience higher levels of social
stress (Troisi, 2001). However, most of the studies on inter-
net addiction and habitual/addictive smartphone have found
males to be more susceptible to these problems than females
(Choi et al., 2009).

Many researchers have investigated the relationship
between mobile phone use and mental health (Elhai et al,
2017; Gao et al,, 2016; Lundy & Drouin, 2016), including
the potential linkages between social anxiety patterns and
mobile communication (Enez Darcin et al., 2016; Gao et al.,
2016; Reid & Reid, 2007). Our study aims to reveal the
effect of social interaction anxiety on nomophobia, in add-
ition to illuminating the moderating role of gender in this
interplay. To do so, we examine the moderating role of gen-
der on the sub-factors of nomophobia in the relationship
between social interaction anxiety and nomophobia. In other
words, we based our analysis on the assumption that gender
could explain the effect of social interaction anxiety on
nomophobia. While many previous studies have examined
the different levels of nomophobia and social anxiety nomo-
phobia according to gender, little attention has been devoted
to the moderating effect of gender in this interplay. Since
such an effect has not been studied before, we believe that
our study can improve the understanding of the phenom-
enon and contribute to the existing and developing litera-
ture. Moreover, by demonstrating this effect, our research
could guide the design of future studies aiming to curtail
the development of nomophobia in university students.

5. Research model and hypothesis

This study seeks to examine the relationship between social
interaction anxiety and nomophobia and to test the moder-
ating role of gender in this relationship. The expected model

NMPQ-Not Being Able to
Access Information

NMPQ-Giving Up
Social Convenience
Interaction

Anxiety ~.

| NMPQ-Not Being Able to
Communicate

"~ NMPQ- Losing
Connectedness

Figure 1. Research model.

of the moderating effect hypothesis guiding this study is
shown in Figure 1, and the various hypotheses are provided
below.

H;: Social interaction anxiety affects the sub-dimensions
of nomophobia positively and significantly.

H, ;: Social interaction anxiety positively and significantly
affects not being able to access information.

H, 5: Social interaction anxiety positively and significantly
affects giving up convenience.

H, 3: Social interaction anxiety positively and significantly
affects not being able to communicate.

H, 4: Social interaction anxiety positively and significantly
affects losing connectedness.

H,: Gender is a moderator in the relationship between
social interaction anxiety and the sub-dimensions of
nomophobia.

H,;: Gender is a moderator in the relationship between
social interaction anxiety and not being able to access
information.

H,,: Gender is a moderator in the relationship between
social interaction anxiety and giving up convenience.

H, ;: Gender is a moderator in the relationship between
social interaction anxiety and not being able to
communicate.

H, 4 Gender is a moderator in the relationship between
social interaction anxiety and losing connectedness.

6. Methods

The present study utilized a cross-sectional survey design
following quantitative methods. Cross-sectional surveys
gather data at a single point in time to make inferences
about a population of interest (Cohen et al., 2013). This sec-
tion describes the study sample and data collection proce-
dures, variables, measures, and analysis strategy.

6.1. Study sample and procedure

This study was conducted at the University of Sabahattin
Zaim in located in the Istanbul province of Turkey. The
study sample included students enrolled in the university’s
departments of Health Sciences, Business and Management,
Law, Humanities and Social Sciences, Engineering, and
Education Sciences during the 2021-22 academic year.



The research was conducted between March 1, 2022, to
April 30, 2022.

The study used a convenience sampling strategy to pro-
vide easier access to participants when selecting participants
from different departments of the university (Cohen et al,
2013). The study data were obtained through face-to-face
interviews and questionnaires. The researchers contacted the
students and asked them to answer the questionnaires if
they wanted to participate in the study voluntarily. Before
responding to any questions, participants were introduced to
the study and assured that their responses would remain
anonymous. A total of 370 students completed the face-to-
face questionnaires; after removing questionnaires that were
incorrect or incomplete, a total of 331 respondents were
included in the study sample. The extant research demon-
strates many opinions about sample sizes for survey research
(Akgil & C evik, 2005), with some researchers arguing that
sample size should be at least 50 and larger than 100 if pos-
sible, while others believe that sample size should be at least
five times the number of variables being analyzed. Other
researchers contend that sample size should change depend-
ing on the analysis method that is used in the research
(Albayrak, 2006). Accordingly, the adequacy of the sample
in the present study was evaluated in the context of the
regression analysis method used; thus, the sample size was
considered adequate.

The mean age of participants was 21.3 years (SD = 2.94),
with ages ranging from 19 to 42; of the 331 participants, 84
(25.4%) were males and 247 (74.6%) were females. In terms
of educational attainment, 55% of the participants’ mothers
and 38.5% of the participants’ fathers had only completed
primary school. While 77.9% of the participants’ mothers
did not work outside of the home, 98.2% of their fathers
were employed. About half of the participants (49.5%,
n=164) were enrolled in programs in the Health Sciences
Department, while the other half (50.5%, n=167) were
studying in other fields.

All participants (100%, n=331) reported owning and
using a smartphone. The university students had owned
mobile phones for an average of 8.44 years (SD = 2.82) and
reported using smartphones for an average of 7.38 years (SD
= 2.19). In terms of daily usage time, participants spent an
average of 5.06 hours (SD = 2.89) on their mobile phones
and 3.14hours (SD = 1.78) on social media.

Participants reported their purposes for smartphones use
at the beginning of the questionnaire. Nearly all participants
(92.1%, n=305) reported that they used their smartphones
to talk with others. The majority of the university students
(91.2%, n=302) reported that they used their smartphones
to send text messages. Additionally, most of the university
students (94.6%, n=313) reported using their smartphones
to surf social media. Finally, 90% of the university students
(n=298) reported using smartphones to surf the Internet.
Additionally, participants reported their use of the following
social media apps on their smartphones (in descending
order of popularity across the study sample): Instagram
(93.4%), Twitter (55.0%), other apps (27.2%), Facebook
(19.3%), LinkedIn (14.8%), and TikTok (7.3%).
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6.2. Data tools

The data collection form used in this study consisted of
three parts. The first part, the “Personal Information Form,”
collected descriptive information from the participants. The
second part, the “Nomophobia Scale” developed by Yildirim
and Correia (2015) and adapted into Turkish by Yildirim
and Correia (2015), measured participants nomophobia
symptoms according to four sub-dimensions. The third part,
the “Interaction Anxiety Scale” developed by Leary and
Kowalski (1993) and adapted into Turkish by Coskun
(2009), measured participants’ social anxiety levels.

6.2.1. Personal information form

This form collected information on participants’ age, gen-
der, university department, parental occupations, parental
education, years of cell phone use, years of smartphone
use, hours of daily cell phone use, hours of daily social
media use, purpose of smartphone use, and social media
preferences.

6.2.2. Nomophobia Questionnaire (NMPQ)

This scale, developed by Yildirim and Correia (2015) and
adapted into Turkish by Yildirim and Correia (2015),
measures the nomophobia behaviors of university students.
The NMPQ includes 20 items on a seven-point Likert type
scale, with response options ranging from 1 (“strongly dis-
agree”) to 7 (“strongly agree”). Therefore, the total score
ranges from 20 to 140, with greater scores indicating
severe nomophobic symptoms. More specifically, scores
<20 indicate “absence of nomophobia,” 20-59 “mild levels
of nomophobia,” 60-99 “moderate levels of nomophobia,”
and >100 “severe levels of nomophobia.” The NMPQ con-
sists of 4 sub-dimensions: “not being able to access
information” (items 1-4) (i.e., “I would be annoyed if I
could not use my smartphone and/or its capabilities when
I wanted to do so”), “giving up convenience” (items 5-9)
(i.e., “If T were to run out of credits or hit my monthly
data limit, I would panic”), “not being able to
communicate” (items 10-15) (i.e., “I would feel anxious
because my constant connection to my family and friends
would be broken”) and “losing connectedness” (items 16—
20) (i.e., “I would be uncomfortable because I could not
stay up-to-date with social media and online networks”).
The reliability of the NMPQ is high (Cronbach’s alpha =
.92). In addition, the Cronbach’s alpha values for the four
dimensions of the NMP-Q are .90, .74, .94, and .91,
respectively, indicating satisfactory high reliability (Yildirim
& Correia, 2015).

6.2.3. Social Interaction Anxiety Scale (SIAS)

This instrument, developed by Leary and Kowalski (1993)
and adapted to Turkish by Coskun (2009), is a single factor
scale comprising 15 items. The SIAS measures social inter-
action anxiety on a five-point Likert type scale, with
response options ranging from 1 (“strongly disagree”) to 5
(“strongly agree”). Five of the scale’s items are evaluated as
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negative and therefore reverse scored. High scores on the
SIAS indicate increased social interaction anxiety. The factor
loads of all items in the scale are above .45. The total
Cronbach’s alpha value of the scale is .91, indicating satisfac-
tory reliability (Coskun, 2009).

6.3. Data analysis

This study used IBM’s SPSS 24.0 (SPSS Inc., Chicago, IL,
USA) package program for data analysis. Average distribu-
tion assumptions were considered in the study’s application
of hypothesis tests. First, the mean, frequency, standard
deviation, and kurtosis-skewness values of the research vari-
ables were examined. Kurtosis and skewness values were
checked to confirm that the variables met the normality
assumption. Since the normality assumption was met, para-
metric test statistics were used to analyze the data. An inde-
pendent sample t-test was used to determine the difference
between the two groups. Pearson correlation analysis was
used to examine the relationship between the scales. A mul-
tiple linear hierarchical moderated regression analysis was
conducted to test the moderating role of gender in the pre-
dictor effect of social interaction anxiety on the lower levels
of nomophobia. The significance level was calculated
as a=0.05.

6.4. Bioethics

The study was approved by the ethics committee of Istanbul
Sabahattin Zaim University on January 28, 2022 (approval
number 2022/01) and was conducted in accordance with the
Declaration of Helsinki (1989). To maximize benefit and
minimize risk of harm, the students were informed about
the aim and procedures of the study and their informed
consent was acquired before they began providing any per-
sonal data.

7. Finding
7.1. Descriptive findings regarding scales

The mean, standard deviation, kurtosis, skewness, and reli-
ability analysis results of the variables are shown in Table 1.

The sub-dimensions of NMPQ and SIAS reliability analy-
ses showed that the Cronbach Alpha values of sub-dimen-
sions of NMPQ ranged from .72 (NMPQ-Giving Up
Convenience) to .89 (NMPQ-Total), while the SIAS was .79.

7.2. Difference analysis

After initial descriptive analyses, statistical analyses were
performed to determine whether the responses to the scale
statements differed according to the personal characteristics
under investigation. An independent samples t-test was per-
formed to determine whether the NMPQ total and sub-
dimension scores and SIAS total scores differed according to
gender (Table 2).

In the Spanish version of the NMP-Q created by Ledn-
Mejia et al., the cut-off scores by gender and age were found
to be 55.44, with a mean score of 55.44 and a standard devi-
ation of 21.21 (in the total range of 20-140 points). The
15th, 80th, and 95th percentiles correspond to “non-nom-
ophobic,” “at risk for nomophobia,” and “nomophobic,”
respectively. Following this criterion, the cut-off points for
the aforementioned classification categories are 34, 72, and
94 points. The distribution is 32, 68, and 87 points for men;
and 36, 78, and 100 points for women, respectively (Ledn-
Mejia et al, 2021). In our study, the mean total NMPQ
score of all participants was 79.63, with women scoring
79.49 and men scoring 80.04 on average. When we evaluate
these results according to the cut-off points, we see that the
sample group falls into the nomophobia risk category with-
out gender difference.

We identified a statistically significant association
between the gender of participants and nomophobia scales.
As a result of the independent groups t-test analysis,

Table 1. Descriptive statistics and reliability values with Cronbach’s alpha coefficient.

X SD Min-Max Cronbach o Skewness Kurtosis
NMPQ-Not Being Able to Access Information 16.70 5.94 4.00-28.00 .83 -.08 -.66
NMPQ-Giving Up Convenience 20.02 6.43 5.00-35.00 72 -.02 -.56
NMPQ- Not Being Able to Communicate 27.29 8.18 6.00-42.00 .88 -35 -25
NMPQ-Losing Connectedness 15.63 7.29 5.00-35.00 .85 35 -81
NMPQ - Total 79.63 20.34 28.00-132.00 .89 -.18 -.50
SIAS-Total 41.70 8.85 15.00-67.00 .79 -.06 -.10
SD: standard deviation.
Table 2. Independent samples t-test.
Nomophobia

Not Being Able to Giving Up Not Being Able Losing NMPQ-

Access Information Convenience to Communicate Connectedness Total SIAS-Total
Gender x+SD x+SD x+SD x+SD x+SD Xx£SD
Female (n=247) 16.48 +£5.93 20.16 £6.49 27.95+8.23 14.91+6.92 79.49+20.14 42.13+£8.74
Male (n=84) 17.32+5.97 19.61+6.27 2536+7.76 17.75+7.94 80.04 +21.03 40.42 +9.08
t 1.12 -0.68 —2.55* 2.93* 0.21 -1.54
p 264 498 .012 .004 .833 126

*p < 0.01, **p < 0.05.



Table 3. Pearson correlations among study variables (n =331).
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Variables 1 2 3 4 5 6

1. SIAS? - .08 27FF* 38k 37HHE 35Kk
2. Gender” -06 04 4% 7
3. NMPQ-Not Being Able to Access Information® Y 32K 26%F*
4. NMPQ-Giving Up Convenience® ABFHH A4FEF
5. NMPQ-Not Being Able to Communicate® 33%x%

6. NMPQ-Losing Connectedness

2SIAS score; °It was coded as Male: 0, Female: 1 and converted into a dummy variable; “NMPQ-Not Being Able to Access Information score; INMPQ- Giving Up
Convenience score; *“NMPQ-Not Being Able to Communicate score; fNMPQ-Losing Connectedness score; *Correlation is significant at the 0.05 level (2-tailed);
**Correlation is significant at the 0.01 level (2-tailed); ***Correlation is significant at the 0.001 level (2-tailed).

women’s “not being able to communicate” scores were
found to be significantly higher than men’s (tzz9) — —2.53;
p <0.05), while men’s “losing connectedness” scores were
significantly higher than women’s (t(12852) = 2.93; p <0.01).
No significant association was observed between gender and
the other nomophobia sub-dimensions (“not being able to
access information” and “giving up convenience”).

7.3. Moderating effect analysis results

Next, the study tested the moderating effect of gender in the
relationship between SIAS scores and NMPQ and sub-
dimensions scores across a total of 331 participants: 84 men
(25.4%) and 247 women (74.6%).

Before proceeding to the moderating effect tests, the suit-
ability of all the variables to be included in the moderating
effect analysis for regression analysis was tested. For this
purpose, we first examined whether the predicted and pre-
dictor variables were normally distributed, considering the
skewness and kurtosis values, and observed that all variables
met the normal distribution conditions. The gender of the
participants was measured as a nominal variable with two
categories (“male” and “female”) which was then trans-
formed into a dummy variable. After the data were normally
distributed, Pearson correlation values were calculated to
observe whether the relationships between the predictor and
the predicted variables were moderately strong (r = .20 and
above) and significant (see Table 3).

The correlation analysis of social interaction anxiety and
the NMPQ sub-dimensions, which are predictor variables,
revealed the following values: There is a statistically signifi-
cant relationship between “not being able to access
information” (r = .27), “giving up convenience” (r = .38),
“not being able to communicate” (r = .37), and “losing con-
nectedness” (r = .35) (p <0.001). In our study, the moderat-
ing variable, gender, is not greater than r=0.20. This result
indicates that there is no significant relationship between the
predictor variable and the predicted variable. Since Baron
and Kenny (1986) wanted the moderating variable to show
no relationship with either the predictor or the criterion
variable (the dependent variable), it was decided that the
data were suitable for moderating effect analysis (Baron &
Kenny, 1986).

After the classical regression analysis, multiple linear hier-
archical moderated regression analysis was conducted to test
the moderating role of gender in the predictor effect of
social interaction anxiety on lower levels of nomophobia. A

total of four different moderator regression models were cre-
ated separately for each sub-dimension of the NMPQ. In
this analysis the standard Z scores the NMPQ sub-dimen-
sion scores were assigned as the predicted variable for the
regression equation in each model; with the Z score of the
SIAS total score as the predictor variable in the first block;
gender coded as the dummy variable, which was the moder-
ating variable in the second block; and gender and the SIAS
total score in the third block. The combined effect variable
consisting of the product of the Z score was then entered.
The results of this analysis are presented in Table 4.

The results of the analysis demonstrated that social inter-
action anxiety accounted for approximately 7% (F(;, 3209) =
24.81, p<0.001) of the change in the NMPQ “not being
able to access information” scores. The gender variable
(Fa, 328y = 2.52, p>0.05) and co-effect variable (F, 327) =
.56, p>0.05) did not significantly predict “not being able to
access information” scores; thus, the moderating -effect
hypothesis was not supported. While social interaction anx-
iety (F(1, 320y = 52.45, p<0.001) and gender (F(;, 3.5 =
4.44, p <0.05) significantly predicted 14% and 0.1% of the
change in the NMPQ-not being able to communicate scores,
respectively, the common effect variable does not have a sig-
nificant predictor effect (F(;, 37 = .10, p>0.05). In other
words, social interaction anxiety significantly affects the “not
being able to access information” and “not being able to
communicate” sub-dimensions of nomophobia. Still, this
predictor effect does not differ by gender.

Social interaction anxiety significantly predicted 14% of
the variance in “giving up convenience” scores (F(;, 329y =
55.35, p<0.001). On the other hand, although gender did
not have a significant predictor effect on “giving up conven-
ience” (F(1, 328y = 01, p>0.05), the combined effect of gen-
der and social interaction anxiety predicted 2% of the
change in “giving up convenience” scores (F(;, 327y = 6.15,
p<0.01). In other words, the moderating effect of gender
was observed on this predictor effect of social interaction
anxiety. The predictor effect of social interaction anxiety on
“giving up convenience” varied according to gender. A sim-
ple slope test was performed to interpret the significance of
this finding. The test indicated a positive and significant
relationship between social interaction anxiety and “giving
up convenience” in both women (f=0.30, t=5.53,
p<0.001) and men (f=0.59, t=5.88, p <0.001). However,
this relationship was more prominent in men than in
women (Fisher’s Z-Test: Z=4.63, p <0.001). The results of
this analysis are shown in Figure 2.
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Table 4. Multiple linear hierarchical moderating effect analysis.

B SE B t R? F AR?
NMPQ - Not Being Able to Access Information
Constant 14 NN
SIAS 21 .10 21 2.00%* .07
Gender -.19 12 -.08 -1.51 .01 9.324 .08
SIASxGender .09 12 .08 75 .00
NMPQ - Giving Up Convenience
Constant .02 .10
SIAS .59 .10 .59 5.97** 14
Gender -.01 12 -.01 -12 .00 20.74 .16
SIASxGender -.29 12 -.24 2.48* .02
NMPQ- Not Being Able to Communicate
Constant -.18 .10
SIAS 39 .10 39 3.92%* 14
Gender 24 12 . 2.07* .01 19.13 A5
SIASxGender -.04 12 -.03 -31 .00
NMPQ-Losing Connectedness
Constant 37 .10
SIAS .55 .10 .55 5.67** 12
Gender -.49 12 =21 —4,19%* .04 23.42 18
SIASxGender -.25 11 -.21 -2.19% .01
*p < 0.05, **p < 0.001, SE: Standard error.
5 5
45 45
. +—+ Ml
4 PO— o Female

35

3

25

NMPQ-Giving up convenience

1

Low social interaction anxiety High social interaction anxiety

Figure 2. Moderating effect of gender on the social interaction anxiety effect
on NMPQ-giving up convenience.

Social interaction anxiety (F(;, 39 = 46.78, p <0.001)
explained approximately 12% of the change in “losing con-
nectedness” scores, while gender explained 4% (F(;, 328y =
15.85, p < 0.001); thus, the common effect predicted a 0.1%
variance significantly (Fy, 37 = 478, p<0.05).
Consequently, the predictor effect of social interaction anx-
iety on “losing connectedness” varies according to gender.
According to the simple slope test performed to examine
this change, there was a positive and significant relationship
between social interaction anxiety and “losing con-
nectedness” in women (f=0.30, t=4.79, p<0.001) and
men (f=0.55, t=5.81, p <0.001). However, the strength of
this relationship is significantly weaker for women than for
men (Fisher’s Z Test: Z=3.95, p < 0.001). The results of this
analysis are shown in Figure 3.

8. Discussion and conclusion

Information and communication technologies are becoming
increasingly widespread in all areas of society to mediate a
multitude of daily actions and produce new routines in car-
eer fields, social relationships, and leisure time. This techno-
logical proliferation creates clear benefits for our daily lives,

35

NMPQ-Losing connectedness
w

1

Low social interaction anxiety High social interaction anxiety

Figure 3. Moderating effect of gender on the social interaction anxiety effect
on NMPQ-losing connectedness.

but also produces new pathologies, addictions, and phobias.
Attachment theory provides one explanation for these new-
found difficulties that people experience due to technology.
Recent studies have found significant associations between
different attachment styles and problematic use of the inter-
net, mobile phones, video games, and social media
(Assuncao et al., 2017; Blackwell et al., 2017; Fullwood et al.,
2017). The impact of the virtual world on daily life surged
during the COVID-19 pandemic, thanks to the decrease in
socialization precipitated by social distancing and lock-
downs. Long stays at home could have led parents to intro-
duce their young children to smartphones at an earlier age
than originally intended, thus increasing the problematic
consequences triggered by excessive internet use. One such
consequence is nomophobia, which refers to the anxiety
caused by people not being able to access their smartphones
at a particular time. Nomophobia levels are negatively
related to the age at which a person first uses a smartphone;
that is, since nomophobia is associated with excessive smart-
phone use, the younger an individual is when they receive
their first smartphone, the more likely they will be to
develop nomophobic symptoms.

Our study adds the following important points to the
extant research on nomophobia, gender, and social



interaction anxiety. First, according to the cut-off scores
established by previous researchers (i.e., Ledn-Mejia et al.,
2021), the students in our study sample were in the nomo-
phobia risk group. Trends of increasing nomophobia are
quite evident among college students and should be handled
with care to prevent harmful future consequences. Previous
studies on the prevalence of nomophobia in university stu-
dents support the results of our research (Bartwal & Nath,
2020; Bhattacherjee et al., 2017; Kaur et al.,, 2021). A survey
of adults found that 57.95% of men and 66.34% of women
reported experiencing moderate to severe nomophobia
(Galhardo et al., 2020), while another study found that 58%
feared not being able to access their smartphones (Roberts
& David, 2022). Although excessive cell phone use is not
included in the DSM-5, it appears to meet most criteria for
substance abuse disorder (Bhatia, 2008). Therefore, research-
ers and practitioners should consider the possibility that
nomophobia could transform into smartphone and/or inter-
net addiction, and respond to this possibility by creating
educational websites that reduce students’ anxiety levels by
addressing nomophobic situations (Dixit et al., 2010).

Second, when examining the sub-dimensions of nomo-
phobia, we observed the highest scores in the areas of not
being able to communicate with family and friends and los-
ing connection. This result confirms the findings of previous
studies (Olivencia-Carriéon et al., 2018; Rosales-Huamani
et al., 2019).

An independent groups t-test analysis revealed that wom-
en’s “not being able to communicate” scores were signifi-
cantly higher than men’s (t[329] = —2.53; p < 0.05). On the
other hand, men’s “losing connectedness” scores were sig-
nificantly higher than women’s (t[128.52] =2.93; p < 0.01).

Third, our findings indicate a significant difference
between men’s and women’s NMPQ sub-dimension scores.
Women’s “not being able to communicate” scores were sig-
nificantly higher than men’s, while men’s “losing con-
nectedness” scores were significantly higher than women’s.
However, the evidence in literature regarding gender differ-
ences is ambiguous, with some studies aligning with the
results of our research (Alahmari et al,, 2018; Bhattacherjee
et al., 2017; Demir, 2019; Gao et al., 2020; Gnardellis et al.,
2023; Yildirim et al., 2016), while others claim that no gen-
der differences exist (Arpaci et al, 2017; Farooqui et al.,
2018; Harish & Bharath, 2018; Lin et al.,, 2018). Compared
to men, women have more robust social networks are there-
fore more likely to use smartphones for socializing. Also,
unlike men, women talk more through their mobile devices.
Therefore, women are more likely to develop some form of
mobile addiction due to social stress and how they use
smartphones (Van Deursen et al., 2015).

Our fourth result revealed that social interaction anxiety
had a positive effect on nomophobia, and that this effect
was higher in males (Ayar et al., 2018). Social phobia may
lead individuals to use virtual environments to establish
relationships, feel safe, and avoid anxiety symptoms (King
et al., 2013), thereby increasing nomophobic behaviors. One
possible explanation is that social anxiety may increase the
likelihood of wusing a smartphone. Socially anxious
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individuals might then spend more time on their cell phones
and interact less with their peers in real life.

Our fifth result demonstrated that social interaction anx-
iety accounted for approximately 7% of the change in one of
the sub-factors of nomophobia, “not being able to access
information.” However, the moderating effect hypothesis
was not supported, as the gender variable and the co-effect
variable did not significantly predict the “not being able to
access information” scores. This result offers a clear contri-
bution to the literature, which lacks evidence on the moder-
ating role of gender in the effect of social interaction anxiety
on nomophobia.

In our sixth result, about 14% of the change in “not
being able to communicate” scores (another NMPQ sub-
dimension) was significantly predicted by social interaction
anxiety and 0.1% by gender. At the same time, the com-
bined effect variable did not have a significant predictor
effect. In other words, social interaction anxiety significantly
affects college students’ fears of “not being able to access
information” and “not being able to communicate” when
separated from their smartphones. Still, this effect does not
differ by gender. Young people who experience anxiety in
social interaction frequently use smartphones with an inter-
net connection to reduce their anxiety levels by using social
media (Pempek et al., 2009). Kaur et al. (2021) found that
students with high levels of social interaction anxiety also
had high levels of nomophobia, and vice versa (Kaur et al,,
2021). We believe that in this century, when society is
increasingly digital and places importance on individuality,
university students are more likely to experience stress and
avoid interaction with society. However, virtual environ-
ments provide these young people with opportunities to
express their feelings in more comfortable ways, with lower
social stakes. This can lead to nomophobia by encouraging
them to create a virtual/online world of their own, which
creates a sense of threat and anxiety when access to that
world is taken away.

In our seventh result, we found that social interaction
anxiety significantly predicted 14% of the variance in “giving
up convenience” scores. On the other hand, although gender
did not significantly influence the university students’ per-
ceptions of “giving up convenience,” the combined effect of
gender and social interaction anxiety significantly predicted
the change in the scores in this sub-dimension. In other
words, the moderating effect of gender is observed on this
predictor effect of social interaction anxiety, and the effect
of social interaction anxiety on “giving up convenience”
varies according to gender. While this significant joint effect
was positive in both women and men, the strength of this
relationship was higher in men than in women. A previous
study conducted by Altan (2019) that high school girls’
scores on the sub-factors of “losing connectedness,” “giving
up convenience,” and “not being able to communicate” were
significantly higher than those of their male counterparts.
Similar results were obtained in previous studies investigat-
ing the prevalence and effects of nomophobia, as well as its
associated addictions, in university students and adults
(Uguz, 2019; Yilmaz et al., 2018). Additional research in the
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extant literature has analyzed the impact of social interaction
anxiety on nomophobia, as well as gender’s effect on both
general nomophobia and its sub-factors. However, no study
has investigated which specific sub-factors of nomophobia
are affected by gender in the effect between social inter-
action anxiety and nomophobia; thus, our study provides a
unique contribution to the literature in this area.

Our eighth result demonstrates that social interaction
anxiety explained approximately 12% of the change in
respondents’ “losing connectedness” scores on the NMPQ
and the gender variable explained approximately 4%,
respectively, while the combined effect significantly pre-
dicted a variance of 0.1%. Accordingly, the predictor effect
of social interaction anxiety on losing connectedness varies
according to gender. While there is a positive and significant
relationship between social interaction anxiety and “giving
up convenience” in women and men, the strength of this
relationship is significantly weaker in women. Apak and
Yaman (2019) found a low and positive correlation between
the total nomophobia and social phobia scores in a study
conducted on university students (Apak & Yaman, 2019).
Uysal et al. (2016) revealed a low but significant relationship
between nomophobia and social phobia disorder, concluding
that nomophobia predicted 2.6% of social phobia (Uysal
et al, 2016). Examining the literature reveals that our
research results echo those of previous studies. Stewart and
Mandrusiak’s (2007) study examining social interaction anx-
iety by gender indicated a 25% social phobia level in men
and 20% in women, which supports our findings. King et al.
(2013) reported that nomophobia and social communication
anxiety are related and suggested that social communication
anxiety symptoms intensify —nomophobic  behaviors.
Consequently, individuals experiencing these two conditions
become dependent on virtual environments to establish
social relationships, feel safe, and avoid anxiety-related
symptoms (King et al., 2013).

Moderation analysis provides a way to evaluate whether
an intervention has similar effects across groups. For
example, if a program is proposed for a group of men and
women, moderation analysis could be used to demonstrate
that the intended effects of the program are achieved for
both genders. Similarly, the consistency of an intervention’s
effect across subgroups provides important information
about the generalizability of that intervention. In contrast to
generalizability, it is also important to identify the groups
where an intervention has the largest impact or no impact
at all. This information can then be used to target groups
for intervention and thus tailor that intervention to best
maximize its effects. The moderating effect of gender identi-
fied in this study will be helpful in future interventions to
prevent the spread of nomophobia among university stu-
dents. This study’s specific findings on the differences in the
sub-factors of nomophobia according to gender can guide
such interventions.

In today’s world nomophobia is increasing remarkably,
especially among young people. Thus, it is important to
raise awareness about the dangers of mobile phone overuse,
since most college students keep smartphones on their

person and use them frequently. Students who tend to inter-
act through virtual environments on their mobile phones
should be supported through face-to-face socialization and
experiences with friends and family, thus preventing the
development of nomophobia by reducing social interaction
anxiety. In addition, university administrators can develop
mechanisms to curtail cell phone overuse among students.
Students should be informed about increasing nomophobia
trends and harmful health consequences. To provide support
to students, universities should develop policies regarding
nomophobia and social interaction anxiety screenings and
timely referral of students with nomophobia to counseling
services. Additionally, student leaders could counsel students
on preventing and managing nomophobia. The combined
interventions of these various stakeholders could form a
powerful force against harmful effects of excessive cell phone
use. To support these efforts, future studies should examine
the impact of psychosocial interventions on reducing nomo-
phobia and social interaction anxiety among university stu-
dents. Researchers can address this growing mental health
concern by designing studies that question the cause-and-
effect relationship of nomophobia. In addition, it is espe-
cially important to prevent nomophobia through programs
that train people, especially young people, on the correct use
of technology. To produce the most effective results, future
interventions in this area should consider the gendered dif-
ferences highlighted in the results of the current study.

9, Limitations and future work

The present study has a few key limitations that should be
considered when interpreting and applying its results. The
study was limited in scope, as it only involved data from
students studying at a single university in Turkey. Future
researchers could collect data from different regions of the
country or from students at different universities. While our
study sample consisted of university students, smartphone
often begins at a much younger age; thus, a broader study
involving students of different ages, including both students
both at the secondary level and younger, could yield more
detailed results. Furthermore, the self-reported survey
approach that we utilized could have led to some inaccurate
or biased responses. Future studies could consider experi-
mental or longitudinal designs to uncover causal relation-
ships between the variables. Finally, as evident from the
existing literature, social interaction anxiety is associated
with nomophobia, but the moderating role of gender has
not been adequately examined; therefore, future researchers
can build more comprehensive models by including the
moderating role of gender.
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