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Abstract: Background: No systematic review or meta-analysis has yet been performed to examine
the global prevalence of nomophobia by population, by instrument. Thus, this review was performed
to estimate the prevalence of nomophobia by severity. Methods: American Psychological Associa-
tion PsycINFO, Cochrane, Cumulative Index to Nursing and Allied Health Literature (CINAHL),
EBSCOhost, EMBASE, MEDLINE, ProQuest Medical, ScienceDirect, Scopus, and Web of Science
from inception of each respective database to second week of January 2021 were used. There was no
language restriction. The random-effect meta-analysis model was used with the DerSimonian and
Laird methodology was used for computation. Results: Twenty papers, involving 12,462 participants
from ten countries, were evaluated for meta-analysis. The prevalence of moderate to severe nomo-
phobia is 70.76% [95% CI 62.62%; 77.75%]. The prevalence of severe nomophobia is 20.81% [95% CI
15.45%; 27.43%)]. University students appeared to be the highest group affected with a prevalence of
severe nomophobia 25.46% [95% CI 18.49%; 33.98%]. Meta-regressions of severe nomophobia showed
that age and sex were not a successful predictor of severe nomophobia § = —0.9732, p = 0.2672 and
B =—0.9732, p = 0.4986. Conclusions: The prevalence of severe nomophobia is approximately 21% in
the general adult population. University students appeared to be the most impacted by the disorder.
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1. Introduction

The mobile phone (MP) industry has come a long way in progress and creativity. This
has incorporated the use of mobile phones in all aspects of daily living and at almost all
levels of human activities, including entertainment, business, acquisition of knowledge,
and social networking. These devices are always developing to become more appealing,
compelling, and quicker, and mobile firms are vying to give us new models with more
memory, better cameras, and batteries, while the number of applications and services
available is also growing, making us more reliant on them.

Despite the massive advance and benefits MPs have promoted in the world, they
are associated with several physical and psychosocial conditions, such as depression,
anxiety, poor attention, and reduced occupational performance [1]. The unlimited and
exaggerated use of MPs has caused the emergence of a new psychiatric disorder termed as
“Nomophobia”, an emerging problem of the modern era [2]. Nomophobia, which refers to
“No-mobile-phobia”, is described (based on Cambridge Dictionary) as experiencing intense
fear anxiety, stress, and discomfort [3], due to the idea of being without a mobile phone
or the inability to use it. Nomophobia has its original roots in the United Kingdom [4].
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The UK post office conducted a study in 2008, which found that around 53% of people in
the United Kingdom suffered irrational fear and anxiety when being disconnected from
their MPs [4]. The prevalence of nomophobia in both developed and developing countries
ranges between 77% and 99% and is most prevalent among the young adult populations [5].
Nomophobia affects 18.5-73% of college students [2,6]. Individuals with nomophobia share
certain typical characteristics, such as the use of multiple mobile phones and chargers, the
frequent monitoring of screens to check for notifications, and keeping mobile phones close
to them during sleep [7]. People with nomophobia seem to avoid face-to-face interaction
and prefer a world of virtual connection [7,8]. Various clinical manifestations have been
observed in people labeled as having nomophobia. These include tachycardia, sweating,
respiratory distress, disorientation, and agitation [6,7]. The Nomophobia Questionnaire
(NMP-Q), which consists of 20 items, measures four dimensions of nomophobia, which
are “not being able to communicate”, “losing connectedness”, “not being able to access
information”, and “giving up convenience” [9]. It has been shown that nomophobia is
more prevalent in people with depression, anxiety, low self-confidence, and other comorbid
psychiatric illnesses [1]. Although nomophobia is highly prevalent and associated with
various health implications, it is still not a qualified phobia and not included as part of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [10].

No systematic review and meta-analysis have yet been performed to examine the
global pooled prevalence of nomophobia among different populations. To address this
knowledge gap, we performed a comprehensive systematic review, meta-analysis, and
meta-regression of the prevalence of nomophobia among different populations to explain
certain areas of considerable concern in the nomophobia literature. These findings may
prove helpful in developing public health strategies for screening and prevention to lower
the negative outcome related to nomophobia.

2. Materials and Methods

This systematic review and meta-analysis were guided by the preferred reporting
items for systematic reviews and metanalyses (PRISMA) statement [11].

2.1. Data Sources and Searches

Two members of our review team (H.J] and A.H) independently conducted an elec-
tronic literature search using five databases; MEDLINE, EMBASE, ScienceDirect, Psych-
INFO, and ProQuest Medical, and Google Scholar engine.

The following keywords were used: ‘nomophobi’, ‘no-mo-phobia’, ‘no mobile phobia’,
mobile phone phobia’, ‘mobile phone addiction’, ‘mobile phone addiction” and “prevalence’.
The search included all possible search fields (title, abstract, keywords, main text). The
search was not limited to any language or any other limits during the search stage, and we
searched for papers from the inception of the databases until the second week of January
2021. The final search results were exported into a Microsoft Excel spreadsheet 2019 to be
refined and remove duplicates.

The review team manually screened the references of the identified papers for potential
inclusion in the review.

/

2.2. Study Selection

Our review included observational studies that aimed to study the prevalence of
nomophobia among different populations. To be included in the analyses, research studies
had to meet the following criteria: (1) published in the English language, (2) date of publica-
tion before the second week of January 2021, (3) investigated the prevalence of nomophobia
using a validated screening tool or researcher-developed instrument. Exclusion criteria
were: case reports and case series, editorials, and reviews. The flow diagram of study
inclusion is shown in Figure 1.
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses flow diagram of study inclusion.

2.3. Outcomes and Measures

The anticipated outcome of this systematic review and meta-analysis was to report
the prevalence of nomophobia in different populations. Five members of the review team
(AH, NT, HM, AT, and MZ) independently screened titles, abstracts, and full texts and
assessed studies for eligibility criteria, as well as performed the data extraction and research
summary. Any disagreements were resolved through discussion with a senior author (HJ)
to reach a consensus.

2.4. Data Extraction

For each paper, two reviewers independently extracted the data (AH, NT, HM, AT,
and MZ). The following information was extracted and tabulated systematically: title,
authors, DOI (citation), document type, date of publication, country, sample size, event
rate (by severity), mean age, the proportion of male participants, research tool utilized,
educational level, occupation, other phobias, comorbid psychiatric problem.

2.5. Quality Evaluation

Two reviewers independently assessed the methodological quality of the studies using
the Newcastle-Ottawa Scale. Quality assessment was also performed in parallel with data
extraction by the same independent two authors that reviewed each study.

2.6. Data Synthesis and Analysis

Data were synthesized for the meta-analysis using the using random-effects model
according to the DerSimonian-Laird method. We reported the results of the overall preva-
lence rate and corresponding 95% confidence intervals. We performed a detailed analysis of
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the heterogeneity using I?, Cochran (Q) statistic test, H test, tau, and FMP (72). A jackknife
sensitivity analysis was performed by iteratively removing one study at a time to confirm
that our findings were not driven by any single study. Funnel plots are a visual tool for
examining publication bias in meta-analysis. A funnel plot is a graph that is widely used
in systematic reviews and meta-analyses to assess for the presence of publication bias [12].
It is assumed that, in the absence of publication bias, studies with high accuracy will be
plotted around the average, while studies with poor precision will be scattered evenly on
both sides of the average, resulting in an approximately funnel-shaped distribution. If the
form deviates from this, it might be a sign of publishing bias [12].

Subgroup analysis and meta-regression were performed to examine the influence of
different moderators. Subgroup analysis was performed to investigate the different rates
of nomophobia by research tool particularly to compare NMP-Q with other research tools.
Subgroup analysis was also performed to investigate the different rates of nomophobia
by population. The meta-regression technique was used to examine the influence of
participants” age and sex on the global prevalence of nomophobia. All data analyses were
performed using R programming language for statistical computing version 4.0.3 [13]. The
packages “metafor” [14] was used for all of the analyses and visualizations.

3. Results

The present review included a total of 20 empirical research articles; K = 20 involving
N = 12,462 participants were included in the analyses. Studies came from 10 different coun-
tries. India contributed with seven studies [2,3,15-20], Iran [21,22], Turkey [1,23], and Pak-
istan [24,25] contributed each with two studies, and Australia [26], Bahrain [8], Israel [27],
Italy [28], Kuwait [29], and USA [30] each contributed with one study. Fourteen stud-
ies [2,15-17,19-25,28-30] (70%) of the studies recruited university students as participants,
while four studies [8,18,27,28] (20%) recruited young adults and only two studies [1,3]
(10%) recruited high school students. The NMP-Q was used in 12 studies [1,3,8,17,19,24-30]
(60%), and the remaining used other method to assess the nomophobia, mainly researcher-
developed research tools. Researcher studies reported the prevalence of nomophobia
by severity—mild, moderate, and severe. Selected characteristics, methods, and major
findings of the included studies in this review including quality assessment are presented
in Table 1.

Random-effects meta-analysis of the prevalence of moderate to severe nomophobia in
all populations using all research tools reveals that the prevalence of moderate to severe
nomophobia is 70.76% [95% CI 62.62%; 77.75%]. Quantifying heterogeneity shows that
72 = 0.6547 [0.5301; 2.4082]; tau = 0.8092 [0.7280; 1.5518], I? = 98.7% [98.4%; 98.9%]; H = 8.65
[7.91; 9.46]. Test of heterogeneity: Q (df = 19) 1421.67, p = 0.0001. Figure 2 shows a Forest
plot of the prevalence of moderate to severe nomophobia. Visual inspection to funnel plot
revealed no evidence of publication bias. Sensitivity analysis was performed by removing
one study at time to investigate if the results were driven by one study. Results from
the sensitivity analysis revealed that no one study influence the prevalence rate by more
than 2%, suggesting that the studies have robust methodologies and no study should be
removed from further analyses.

The prevalence of severe nomophobia in all of the studies (K = 20, N = 12462) reveals
that the prevalence of severe nomophobia is 20.81% [95% CI 15.45%; 27.43%]. Quantify-
ing heterogeneity shows that 72 = 0.6640 [0.4600; 1.9278]; tau = 0.8148 [0.6782; 1.3884],
12 = 98.1% [97.7%; 98.5%]; H = 7.29 [6.60; 8.06]. Test of heterogeneity show that Q (df = 19)
1010.28, p = 0.001. Figure 3 shows the Forest plot of the prevalence of severe nomophobia.
Visual inspection to funnel plot revealed no evidence of publication bias, results of the
funnel plot is presented in Figure 4.

Subgroup analysis of the prevalence of severe nomophobia by research tools showed
that the pooled prevalence of severe nomophobia using NMP-Q was 16.80% [95% CI 11.835;
23.30%] T2 = 0.5038, tau = 0.7098 while with other research tools, it was 28.36% [95% CI
16.16; 44.84%] T2 = 1.0427, tau 1.0211. The test for subgroup differences (random-effects



Psych 2021, 3

253

model) was Q = 2.54 p = 0.11. Figure 5 shows the Forest plot of the prevalence of severe
nomophobia by research tool.

Subgroup analysis of the prevalence of severe nomophobia by population showed
that the pooled prevalence of severe nomophobia in young adults was 15.15% [95% CI
10.25%; 21.83%], in university students 25.46% [95% CI 18.49%; 33.98%], and in high school
students 8.49% [95% 4.19%; 16.47%]. The 72 and tau were: 0.1845 and 0.4295, 0.5851 and
0.7649, and 0.2863 and 0.5351, respectively. Figure 6 shows a Forest plot of the prevalence
of severe nomophobia by population.

Meta-regressions of severe nomophobia showed that age and sex were not a successful
predictor of severe nomophobia g = —0.9732, p = 0.2672 and B = —0.9732, p = 0.4986.

Table 1. Selected characteristics, methods, and major findings of the included studies in this review.

. Mean . Quality Nomophobia Cases (n)
Study Country Participants Age % Male Tool Score Sample Mild Moderate Severe
Adawi 2019 [27] Israel Young adults 2791 0.500 NMP-Q 6 403 206 167 30
Al-Balhan 2018 [29] Kuwait  University students ~ 20.00 0.500 NMP-Q 8 512 92 288 132
Batool 2020 [24] Pakistan ~ University students ~ 20.29 0.220 NMP-Q 6 300 16 204 80
Borkotoky 2019 [18]  India Young adults 23.00 0.480 Other 6 100 NR NR 25
Bragazzi 2019 [28] Italy University students ~ 27.91 0.395 NMP-Q 6 403 206 167 30
Cain 2019 [30] USA University students ~ 39.00 0.354 NMP-Q 6 192 47 109 35
Daei 2019 [21] Iran University students ~ 23.33 0.410 Other 6 320 63 235 22
Darvishi 2019 [22] Iran University students ~ 23.56 0.270 Other 6 100 NR NR 45
Dasgupta 2017 [19] India University students ~ 21.00 0.340 NMP-Q 7 608 NR NR 265
Dixit 2010 [2] India University students ~ 22.50 0.470 Other 6 200 NR 163 37
Gurbuz 2020 [23] Turkey  University students  22.00 0.220 Other 6 400 80 286 34
Jahrami 2021 [8] Bahrain  Young adults 27.20 0.460 NMP-Q 8 654 43 478 133
Jilisha 2020 [17] India University students ~ 19.00 0.410 NMP-Q 7 774 161 422 182
Kaviani 2020 [26] Australia Young adults 40.00 0.470 NMP-Q 7 2838 1059 1381 375
Mallya 2018 [15] India University students ~ 18.00 0.386 Other 6 145 11 8 126
Mengi 2020 [16] India University students ~ 22.00 0.758 Other 6 600 163 196 241
Prasad 2017 [20] India University students ~ 21.99 0.471 Other 6 554 NR 234 138
Schwaiger 2020 [25] = Pakistan = University students =~ 23.23 0.236 NMP-Q 7 156 16 82 36
Sharma 2019 [3] India High school 15.50 0.670 NMP-Q 7 1386 569 303 82
Yavuz 2019 [1] Turkey High school 15.42 0.470 NMP-Q 7 1817 730 856 217
Events per 100
Study Events Total observations Events 95%-Cl Weight
Adawi 2019 197 403 - 489 [43.9; 539] 53%
Al-Balhan 2018 420 512 | 82.0 [78.4; 85.3] 53%
Batool 2020 284 300 : 94.7 [91.5; 96.9] 49%
Borkotoky 2019 25 100 — ; 250 [16.9; 34.7] 50%
Bragazzi 2019 197 403 . : 48.9 [43.9; 53.9] 5.3%
Cain 2019 144 192 E = 75.0 [68.3; 81.0] 5.2%
Daei 2019 257 320 =" 80.3 [75.5; 84.5] 52%
Darvishi 2019 45 100 — 450 [35.0; 55.3] 51%
Dasgupta 2017 265 608 - 436 [39.6;, 476] 53%
Dixit 2010 200 200 ; # 100.0 [98.2; 100.0] 1.3%
Gurbuz 2020 320 400 . 80.0 [75.7; 83.8] 53%
Jahrami 2021 611 654 : 934 [91.2; 95.2] 52%
Jilisha 2020 604 774 : 78.0 [75.0; 80.9] 53%
Kaviani 2020 1756 2838 : 61.9 [60.1; 63.7] 54%
Mallya 2018 134 145 - 924 [86.8; 96.2] 47%
Mengi 2020 437 600 ] 728 [69.1; 76.4] 53%
Prasad 2017 372 554 - 67.1 [63.1; 71.0] 53%
Schwaiger 2020 118 156 —_— 756 [68.1; 821 51%
Sharma 2019 385 1386 : 278 [25.4; 30.2] 53%
Yavuz 2019 1073 1817 : 59.1 [66.8; 61.3] 54%

Random effects model 12,462 <= 70.8 [62.6; 77.8] 100.0%
Heterogeneity: 1> = 99%, 1> = 0.65, p < 0.01 ‘ f ‘ I ‘
0 20 40 60 80 100

Figure 2. Meta-analysis of the prevalence of moderate-severe nomophobia (all populations, all
measures).
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Figure 3. Meta-analysis of the prevalence of severe nomophobia (all populations, all measures).
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Figure 4. Funnel plot of the prevalence of moderate-severe nomophobia (all populations, all measures).
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Events per 100

Study Events Total observations Events 95%=Cl Weight
Adawi 2019 30 403 74 [51,105] 4.9%
Al-Balhan 2018 132 512 L 25.8 [22.0;298.8] 5.1%
Batool 2020 80 300 : 26.7 [21.7;321] 5.1%
Bragazzi 2019 30 403 7.4 151,105 4.9%
Cain 2019 35 192 ko 18.2 [13.0;244] 4.9%
Dasgupta 2017 265 608 = 43.6 [39.6;476] 5.1%
Jahrami 2021 133 654 20.3 [17.3;236] 5.1%
Jilisha 2020 182 774 23.5 [20.6;26.7] 5.1%
Kaviani 2020 375 2838 13.2 [12.0;14.5] 5.2%
Schwaiger 2020 36 156 - 23.1 [16.7,30.5] 4.3%
Sharma 2019 82 1386 ; 59 [4.7; 73] 51%
Yavuz 2018 217 1817 : 11.9 [10.5;13.5] 5.1%
<
Borkotoky 2019 25 100 - 250 [16.9;347] 48%
Daei 2019 22 320 = 6.9 [4.4;102] 4.8%
Darvishi 2019 45 100 S 45.0 [35.0;55.3] 4.9%
Dixit 2010 37 200 = 18.5 [13.4;24.6] 4.9%
Gurbuz 2020 34 400 85 [6.0;,11.7] 4.9%
Mallya 2018 126 145 = 86.9 [80.3;91.9] 4.8%
Mengi 2020 241 600 = 40.2 [36.2;442] 5.1%
Prasad 2017 138 554 - 24.9 [21.4;287] 5.1%
—_—
Random effects model 12,462 <> 20.8 [15.4; 27.4] 100.0%

Heterogeneity: I* = 98%, 1° = 0.66, p < 0.01 T T T T !
0 20 40 60 80 100

Figure 5. Meta-analysis of the prevalence of severe nomophobia (all populations, by measures).

Adawi 2019 30 403 74 [51,105] 49%
Borkotoky 2019 25 100 = 250 [16.9;347] 4.8%
Jahrami 2021 133 654 203 [17.3;236] 51%
Kaviani 2020 375 2838 132 [12.0;145] 52%
<>.
Al-Balhan 2018 132 512 = 258 [22.0;29.8] 5.1%
Batool 2020 80 300 — 267 [21.7;321] 51%
Bragazzi 2019 30 403 74 [51,105] 4.9%
Cain2019 35 192 B 182 [13.0;244] 4.9%
Daei 2019 22 320 = 69 [44,102] 4.8%
Darvishi 2019 45 100 —5— 450 [35.0,553] 4.9%
Dasgupta 2017 265 608 - 436 [396,476] 51%
Dixit 2010 37 200 B 185 [13.4;246] 4.9%
Gurbuz 2020 34 400 85 [6.0,11.7] 4.9%
Jilisha 2020 182 774 235 [206,267] 5.1%
Mallya 2018 126 145 — 86.9 [80.3;919] 4.8%
Mengi 2020 241 600 = 402 [36.2;442] 51%
Prasad 2017 138 554 -~ 249 [214;287] 51%
Schwaiger 2020 36 156 - 231 [16.7,305] 4.9%
<=
Sharma 2019 82 1386 59 [47,73] 51%
Yawuz 2019 217 1817 119 [105135] 51%
<=

Figure 6. Meta-analysis of the prevalence of severe nomophobia (by populations, all measures).

4. Discussion

The purpose of this systematic review was to look at how scientific literature assessed
and interpreted nomophobia prevalence. Nomophobia is an emerging issue, and there is
no published systematic review or meta-analysis on the prevalence of nomophobia. This
meta-analysis is the first to report the global pooled prevalence of nomophobia among
several populations using different measurement tools.

The core focus of this systematic review and meta-analysis is on severe nomophobia
since it is associated with a serious impact on health because it promotes the development
of mental disorders, personality disorders [10,31], and increases the risk of developing
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depression, anxiety, anger, aggressiveness [22], stress, nervousness [32], and sleep disor-
ders [8,33].

The prevalence of moderate to severe nomophobia in all populations using all research
tools is 70.76% [95% CI 62.62%; 77.75%], and the prevalence of severe nomophobia in all
populations using all measures is 20.81% [95% CI 15.45%; 27.43%)]. Notably, this finding is
similar to the lifetime pooled prevalence of anxiety disorders, which is estimated to be 16.6%
[95% CI 12.7%, 21.1%] [34]. The overlapping prevalence rates between anxiety disorder and
nomophobia point to the potential bidirectional relationships between nomophobia and
anxiety disorder, suggesting the importance of considering another psychiatric comorbidity
when evaluating nomophobia and vice versa [8,10,29].

A recent systematic review showed that nomophobia is more common among women
and younger people [35]. The discrepancy in reporting the prevalence of nomophobia is
considerable, as the percentages of “at-risk” individuals range from 13 to 79%, and those
suffering from it range from 6 to 73% [35]. Similar to our findings within nomophobia,
moderate instances are higher than severe instances [35]. Finally, although methodological
differences make it difficult to draw conclusive findings, females and young individuals
appear to be more prone to nomophobia [35].

The NMP-Q was used in 12 studies (60%), while the rest of the studies opted for
the use of other measurement tools, which mainly consisted of researcher-developed
measurement tools. The fact that the majority of the studies included in this systematic
review and meta-analysis have used the same well-established measurement tool, which is
the NMP-Q, has increased the quality and simultaneously decreased the bias of the study.
The pooled prevalence of severe nomophobia, using the NMP-Q tool, was estimated to
be 16.80% [95% CI 11.835; 23.30%], which is similar to the global pooled prevalence of
severe nomophobia in all populations using all measures (20.81% [95% CI 15.45%; 27.43%]).
Researcher-developed research tools appeared to be less sensitive in detecting severe
nomophobia, compared to the well-established NMP-Q tool, with a prevalence rate of was
28.36% [95% CI 16.16; 44.84%].

Most of the studies that were included in the analysis were conducted in India and
the Middle East. On the contrary, the lack of studies reported from other regions, such
as Eastern Europe and China, has limited the reliability of the global pooled prevalence
obtained from this study. More studies need to be done in these regions to provide an accu-
rate estimation of the global prevalence of nomophobia, have a generalized understanding
of the etiology and impact of nomophobia concerning the different cultural norms, and
provide a better public health strategy for prevention and screening accordingly.

In this systematic review with meta-analysis, we found that 14 studies (70%) were
done on university students as they constitute a major sub-group of the anxiety disorders
population. Another limitation of this systematic review and meta-analysis is that most
populations in the studies were restricted to a narrow age range. Hence, we recommend
that future studies should be done on a wider age range, including old adults and the
elderly, to have a better estimation of the distribution of nomophobia and it is implications
among different age groups.

An intriguing aspect that shall be emphasized is the meta-regressions of severe nomo-
phobia, which showed that age and sex were not a successful predictor of severe nomopho-
bia, and this can be attributed to the narrow age range of the studied population.

The importance of this systematic review is to provide a better understanding of the
global prevalence of this modern emerging condition and to focus on the main implication,
which is the anticipated increment of rates of nomophobia in the upcoming years, as the
world is moving towards a more digital lifestyle. Therefore, efforts for minimizing the
implication of this condition are imperative.

The importance of this systematic review is to provide a better understanding of the
global prevalence of this modern emerging condition and to focus on the main implication,
which is the anticipated increment of rates of nomophobia in the upcoming years, as the
world is moving towards a more digital lifestyle and as a result of the current pandemic and
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social isolation, as well as its impact of this pandemic on human behavior and coping and
adaptive mechanisms. Assuming that the rate and prevalence of nomophobia would rise in
the coming decade, with our assumption that the prevalence of nomophobia will rise over
the next decade, precise data on the current prevalence of nomophobia will be critical for
future researchers and healthcare providers to compare and contrast the upcoming changes
in the trend of this emerging condition, study this phenomenon in terms of causality and
effect, and find a method of prevention and treatment to help minimize the implication of
this condition.

5. Conclusions

The prevalence of severe nomophobia is approximately 21% in the general adult
population. University students appear to be the most impacted by the disorder. Future
studies that target a wide range of ages and wider geographical distribution are warranted,
to provide a better public health strategy for prevention and screening accordingly.
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