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Purpose: NOMOPHOBIA (NO MObile PHone PhoBIA) or problematic smartphone use is
a psychological disorder in which people are afraid of being cut off from their mobile
phones. Currently, there has been no direct assessment of mobile phone screen size in the
home setting and its effect on nomophobia and related symptoms, such as insomnia. Thus,
we investigated the association between nomophobia, insomnia, and mobile phone screen
size in a young adult population in Bahrain.

Patients and Methods: Using a descriptive, cross-sectional design, we surveyed partici-
pants aged 18 to 35 between August and September 2020 using an online questionnaire.
Participants completed demographic questions and questions about personal mobile phones,
the Nomophobia Questionnaire (NMP-Q), and the Insomnia Severity Index (ISI). The mobile
phone screen size was determined using an open-source online database. Crude and adjusted
regression analyses were fitted to examine the associations between the study variables.
Results: A total of 549 individuals, 54% females, were included in the final analyses. One
hundred and fourteen participants (21%) had severe nomophobia, and 81 (14%) had clinical
insomnia. A strong positive pair-wise linear association was observed between NMP-Q and ISI
B 0.15, P =0.001. Age, sex, BMI, and mobile phone screen size showed no association with the
NMP-Q.

Conclusion: Nomophobia is very prevalent in young adult men and women, and it is
closely associated with insomnia, regardless of mobile phone screen size, suggesting that
mobile phone screen size should not be used as a proxy for hazardous usage.

Keywords: blue light, insomnia, ISI, no mobile phone phobia, problematic smartphone use,

sleep problems

Introduction
Smart mobile phones are increasingly being incorporated into daily life. The many
perks they provide, such as personal diary, instant messaging and e-mail exchanges,
music and video play, games, camera, and calculator, have transformed it from
a status symbol to a necessity.! Along with these benefits come problems such as
nomophobia, particularly among young people and those individuals whose daily
activities have been rendered dependent on smartphone use.” Some examples of
daily activities include work or studying, online shopping, making payments, entry
passes, travel e-tickets, QR codes access, and many more.

The term nomophobia (no mobile phone phobia) describes an emerging digital
and virtual societal disorder emanating from pathological anxiety of being without
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a mobile device.>> Nomophobia has been defined as
a mental health condition resulting in illogical fear of
being detached from or not being able to use a mobile
phone due, for example, to the lack of signal or internet
connectivity or drained battery.® Four dimensions describe
nomophobia: fear of not being able to interact with others
promptly, concern about losing connection, concern with
difficulty getting information quickly, and discomfort not
having a mobile device with self.” The heightened level of
nervousness, fear, or anxiety crystallizes with the inability
to communicate instantly.®’

The condition has been linked to various mental health
problems and poor functioning.'®'" Nomophobia is asso-

ciated with sleep problems (primarily insomnia),*'?

10,13

depressive  symptoms, anger problems,'® stress

disorders,” anxiety,”'*'? hyperactivity and oppositional

problems,>'® poor self-esteem,'® poor quality of life,'*!”

and poor academic performance.'®2°
To date, the disorder has been studied primarily in

13,2127

students, especially those studying health sciences

2829 in which self-

as undergraduates, mainly nursing,
esteem, extraversion, conscientiousness, and emotional
instability appeared to be associated with the disorder.*”

A recent meta-analysis of twenty studies involving
12,462 participants documented that the prevalence of
severe nomophobia is approximately 21% [95% CI 16%;
28%], suggesting that the societal burden of the condition
is significant."!

Although nomophobia research is still in its early
phases, available evidence suggests that neither age nor
sex is a significant moderator of nomophobia.'' A recent
study also concluded that nomophobia is also present
different

Consequently, the presence of a person having nomopho-
11,22

equally at the educational  stages.*
bia cannot be assumed based on age, sex, or education.

With the rapidly expanding use of visual display tech-
nology in mobile phones and other modern household
devices, concern has developed regarding the potential
hazards emanating from their use. It is not easily discern-
ible whether nomophobia originates from problematic
smartphone use or pre-existing anxiety.’ Other potential
risk factors associated with the current culture of mobile
phone use, including the characteristic features of the
phones themselves, have not yet been researched. For
example, it is known that mobile phone screen light spec-
trum includes blue to green light and can inhibit melatonin
activity, resulting in reduced drowsiness, trouble inducing
sleep, and non-restorative sleep.’’ These fears have

probably been exacerbated by the increases in the bright-
ness and sizes of screens employed in these devices, the
number of screens in the environment, and increased
exposure to short-wavelength visible light (ie, blue to
green) emission from such screens in daily domestic use.*>

Wibirama and Nugroho investigated the effect of
screen size on immersion in video gamers®® and showed
that mobile devices with larger screen sizes gave a more
significant immersion experience than mobile phone
devices with small screen sizes. Furthermore, it has been
suggested that a larger screen size may attract more viewer
attention and hence and may deliver more light.>*

The COVID-19 pandemic increased the use of electro-
nic devices, primarily smartphones, as a means of mitigat-
ing the negative effects of social isolation, and connecting
with the world, all while protecting the need for social
distancing.> >’ Thus, the number of studies reporting the
harmful effects of excessive mobile devices on mental and
physical health is steadily increasing.''’

To date, there has been no direct assessment of mobile
phone screen size in the home setting and its effect on
nomophobia. We hypothesized that the nomophobia score
is higher in people using larger mobile phone screens and
that insomnia scores are higher in people using larger
mobile phone screens. Therefore, this study was designed
to assess the association between nomophobia, insomnia,
and mobile phone screen size in young adults.

Materials and Methods
Study Design and Setting

The information for this study in Bahrain was gathered using
a descriptive, cross-sectional research methodology. Data
were collected between August — September 2020 using self-
administered, structured questionnaires distributed via instant
message groups and social media ads. Participants were urged
to forward the survey link to friends and family who might
meet the eligibility requirements. Using social media channels
to recruit the specified sample allowed access to a larger
demographic and geographic catchment with less effort and
at a lower cost than traditional face-to-face recruitment.*® To
improve the standard of research design and documentation,
the recommendations for Strengthening the Reporting of
Observational Studies of Epidemiology (STROBE)* were
implemented in this study. The Checklist for Reporting
Results of Internet E-Surveys was used to create the electronic
survey.* The use of “mandatory” fields was used in our
survey for all variables to eliminate missing data.
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Participants and Sample Size

A convenience non-probability sample of individuals
between the ages of 18 and 35 defined as ‘young adults’,*!
of both sexes, who owned at least one mobile device and
was willing to participate in the study was included.
Participants with a formal diagnosis of any mental illness
were excluded using a brief screening, direct questioning
skip logic algorithm. In addition, self-reports of receiving
a physician’s diagnosis or regular treatment for cardiovas-
cular disease, chronic respiratory problems, diabetes melli-
tus, gastroesophageal reflux disease, neurological disorders,
renal disease, and thyroid disease were excluded.

We estimated a minimum needed sample size of 384
participants to have 95% confidence that the real value
would be within 5% a (type I error) level and 20% B (type
II error) level of the observations made.*?

The following formula for the sample size n, was used:
n N*X/(X + N — 1), where

X Zu/zz*p*(l—p)/MOEz. Zy» 1s the critical value of the
Normal distribution at a/2 (eg, for a confidence level of
95%, a is 0.05, and the critical value is 1.96), MOE is the
margin of error, p is the sample proportion, and N is the
population size.*?

Ethical Considerations

All processes were carried out under the Helsinki
Declaration of 1964 and its modifications. The Bahraini
Ministry of Health’s Secondary Healthcare Research
Ethics Committee (REC) evaluated and authorized this
study (SHCRC/EF/14/10/2020). Written informed consent
was sought and obtained from all participants before data
collection.

Data Sources and Measurement

A structured survey was used to collect the data. The survey
comprised demographic questions and questions about perso-
nal mobile phones, the Nomophobia Questionnaire (NMP-Q),
and the Insomnia Severity Index (ISI).

Sociodemographic and Anthropometric

Measures

The demographic questions included age, sex, self-
reported body weight, self-reported body height, and the
screening questions about physical and mental health. The
BMI is expressed in kilograms per square meter (kg/m?),
with a body mass in kilograms and height in meters, and
was determined based on a person’s weight and height by

dividing the body mass by the square of the body height.
BMI was categories as underweight <18.5 kg/m?; normal
weight 18.5-24.9 kg/m?; overweight 25-29.9 kg/m?; and
obese >30 kg/m”.

Participants were also asked to identify their primary
mobile phone device manufacturer and model number. We
identified the viewport, resolution, pixel density, and
mobile phone screen size from a database of mobile

devices.®

Nomophobia and Insomnia Measures

The NMP-Q’ was used to assess the severity of nomophobia,
defined as participants’ phobia/anxiety of being without
a smartphone or handheld mobile device. The NMP-Q con-
tains 20 questions, each of which is rated on a 7-point Likert-
like scale ranging from 1 (“strongly disagree”) to 7 (“strongly
agree”).” The overall scoring is divided into four categories:
<20 No Nomophobia; 21-59 Mild Nomophobia; 60-99
Moderate Nomophobia; and 100-140 Severe Nomophobia.
The Arabic validated version of the NMP-Q was used in this
study, and it has outstanding psychometric characteristics,
with a Cronbach’s alpha coefficient of 0.90.**

The ISI*® was used to assess the severity of diurnal and
nocturnal insomnia symptoms. The ISI comprises seven ques-
tions that measure various facets of insomnia: difficulty falling
or staying asleep, early awakenings, satisfaction with sleep
efficiency, interfering with functioning, and anxiety associated
with disturbed sleep. Each item is rated for the prior two weeks
on a five-point Likert scale (0=no problem, 4=severe problem).
Total scores of 0—7 represent no clinically relevant insomnia,
8—14 represent subthreshold insomnia, 15-21 represent clin-
ical insomnia (moderate severity), and 22-28 represent clinical
insomnia (severe). The ISI has excellent psychometric proper-
ties and has been validated in Arabic.*® ISI has a sensitivity of
86% and a specificity of 88%, respectively.*> In clinical
groups, an ISI score of 15 or higher is considered insomnia.*’

Statistical Analysis

Descriptive statistics were used to identify and report the
demographic characteristics of the subjects, personal
mobile phone parameters, NMP-Q, and ISI scores. The
arithmetic mean and standard deviation were reported for
continuous variables, and for categorical variables, the
frequency count and percentages were used.

The independent samples #-test was used to examine
the difference between men and women regarding average
mobile phone screen size, NMP-Q, and ISI scores. When
applicable, Cohen’s d was also reported as effect size and

Nature and Science of Sleep 2021:13

1933

Dove:


https://www.dovepress.com
https://www.dovepress.com

Jahrami et al

Dove

defined as a difference in means proportional to the pooled
variation. Chi-square statistic (xz) was used to examine the
differences between men and women regarding their
mobile phone screen size preference.

To test if there are any statistically significant varia-
tions between the means (of age, BMI, NMP-Q, and ISI),
a one-way analysis of variance (ANOVA) was employed
using the groupings of mobile phone screen sizes.

Pearson’s product-moment correlation coefficient was
used to measure the degree to which two variables (NMP-
Q and ISI) correlate linearly and are presented as r.
Regression analysis was used to estimate the association
NMP-Q, ISI, and selected characteristics of the study
participants. Univariate linear regression analysis was
used to estimate the association between NMP-Q and
ISI. Univariate logistic regression analysis was used to
investigate the association between the dependent vari-
ables NMP-Q or ISI and age, male sex, BMI, and mobile
phone screen size as independent variables. Logistic
regression analysis was also used in a multivariate analysis
to estimate the association between NMP-Q or ISI and
mobile phone screen size after correcting for age, sex,
and ISI to estimate NMP-Q or NMP-Q for estimating ISI.

Statistical significance was described as a p-value of
less than 0.05. The R statistical computing 4.1.0%
packages were used to analyze the data.

Results
A total of 549 individuals (54% females) were included in
the final analyses. The mean age of the study participants
was 27.33 £ 4.83 years. The mean BMI was 25.56 +
5.69 kg/m2. About one-quarter (23%) of the participants
were obese. The mean NMP-Q was 77.05 + 17.80, the
mean ISI was 8.24 + 4.21, and the mean mobile phone
screen size was 5.50 + 0.50 inches. Approximately 80% of
the participants had a mild or moderate level of nomopho-
bia. Insomnia was much less common, with 14% of parti-
cipants meeting the ISI of > 15 criteria for clinical
insomnia. A total of 114 (21%) participants had a severe
level of nomophobia, and 81 (14%) had clinical insomnia.
The most common mobile phone screen size was 5.8 inch
with approximately one-third of the sample owning
a device of such size. Table 1 shows the descriptive
statistics of the participants in the study.

Table 2 shows detailed differences in the study parameters
by sex. Independent samples t-tests showed that: women had

Table | Descriptive Statistics of the Study Participants (n 549)

Age, y 27.33 £ 483
Body weight, kg 69.22 + 14.92
Body height, cm 164.86 + 8.30
BMI, kg/m? 25.56 + 5.69
NMP-Q 77.06 + 17.80
ISI 824 + 42|
MP screen size, INCH 5.50 + 0.50
MP pixel density, PPI 480.01 £ 90.05
Active MP data plan

-Yes 549 (100%)
Sex

-Male 253 (46%)
-Female 296 (54%)

BMI Categories

-Underweight 42 (8%)

-Normal weight 215 (39%)
-Overweight 168 (31%)
-Obese 124 (23%)

NMP-Q Categories

-No nomophobia None (0%)

-Mild nomophobia 35 (6%)
-Moderate nomophobia 400 (73%)
-Severe nomophobia 114 (21%)

ISI Categories

-No clinically significant insomnia 346 (63%)

-Subthreshold insomnia 122 (22%)
-Clinical insomnia (moderate severity) 73 (13%)
-Clinical insomnia (severe) 8 (1%)
MP screen size categories, inch

—4.7 inch 83 (15%)
=5.1 inch 92 (17%)
—5.2 inch 41 (7%)
—=5.5 inch 93 (17%)
—5.8 inch 150 (27%)
—6.1 inch 12 (2%)
—6.2 inch 38 (7%)
—6.3 inch 28 (5%)
—6.5 inch 12 (2%)

Notes: Values are expressed as mean * standard deviation for continuous data or
frequency count (percentage) for categorical data. BMI body mass index, underweight
<18.5 kg/m2; normal weight 18.5-24.9 kg/m2; overweight 25-29.9 kg/m2; and obese
230 kg/m2. NMP-Q Nomophobia Questionnaire, £20 no nomophobia, 21-59 mild
nomophobia, 60-99 moderate nomophobia, and 100-140 severe nomophobia. ISI
Insomnia Severity Index, <7 represents no clinically relevant insomnia, 8—14 represents
subthreshold insomnia, 15-21 represents clinical insomnia (moderate), and 22-28
represents clinical insomnia (severe).

Abbreviations: MP, mobile phone; PPI, pixels per inch.
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Table 2 Differences in the Study Parameters According to Sex Grouping (n 549)

Parameter Male n 253 Female n 296 P-value
NMP-Q 76.03 £ 17.00 77.94 £ 18.44 0.21
ISI 7.83 + 3.85 8.58 + 4.48 0.036
MP screen size, inch 5.50 £ 0.51 5.49 + 0.49 0.73
BMI, kg/m? 27.59 + 6.48 23.83 + 4.20 0.001
NMP-Q categories

-No nomophobia None (0%) None (0%) 0.49
-Mild nomophobia 16 (6%) 19 (6%)

-Moderate nomophobia 190 (75%) 210 (71%)

-Severe nomophobia 47 (19%) 67 (23%)

ISI categories

-No clinically significant insomnia 175 (69%) 171 (58%) 0.042
-Subthreshold insomnia 48 (19%) 74 (25%)

-Clinical insomnia (moderate severity) 28 (11%) 45 (15%)

-Clinical insomnia (severe) 2 (1%) 6 (2%)

MP screen size categories, inch

—4.7 inch 43 (17%) 40 (14%) 0.80
=5.1 inch 35 (14%) 57 (19%)

—5.2 inch 18 (7%) 23 (8%)

—5.5 inch 42 (17% 51 (17%)

—5.8 inch 71 (28%) 79 (27%)

—6.1 inch 6 (2%) 6 (2%)

—6.2 inch 17 (7%) 21 (7%)

—6.3 inch 15 (6%) 13 (4%)

—6.5 inch 6 (2%) 6 (2%)

Notes: Values are expressed as mean * standard deviation for continuous data or frequency count (percentage) for categorical data. NMP-Q Nomophobia Questionnaire, <20 no
nomophobia, 21-59 mild nomophobia, 60-99 moderate nomophobia, and 100140 severe nomophobia. ISI Insomnia Severity Index, < 7 represents no clinically relevant insomnia,
8-14 represents subthreshold insomnia, 15-21 represents clinical insomnia (moderate), and 22-28 represents clinical insomnia (severe). MP mobile phone. PPI pixels per inch.
Independent samples t-test for continuous data, and Chi-square statistic for categorical data. P-value was significant < 0.05.

a statistically significant higher ISI score than men P =0.036,
Cohen’s d 0.20. However, men and women had similar NMP-
Q scores and mean mobile phone screen size. The mean
mobile phone screen for men and women were 5.50 + 0.51
and 5.49 £ 0.49, respectively, P = 0.73, Cohen’s d - 0.03. For
the NMP-Q men and women scored 76.03 £17.00 and 77.94 +
18.44, respectively, P = 0.21, Cohen’s d 0.11. BMI was sig-
nificantly higher in men compared to women, 27.59 + 6.48 and
23.83 + 4.20, respectively, P = 0.001, Cohen’s d - 0.70.
One-way ANOVA revealed no statistically significant
difference in the means of age, BMI, NMP-Q, ISI by
mobile phone screen size. Figure 1 shows the mean
NMP-Q score by mobile phone screen size and Figure 2
shows the mean ISI score by mobile phone screen size.
A strong positive correlation was obtained between
NMP-Q and ISI » = 0.63, P = 0.001. The results of

examining the association between the NMP-Q and the
ISI and selected features of the study participants are
shown in Table 3. A strong positive pair-wise linear asso-
ciation was observed between NMP-Q and ISI, § = 0.15,
P =0.001. Age, sex, BMI, and mobile phone screen size
showed no association with the NMP-Q.

Discussion

Our results showed that nomophobia is a modern-day
virtual and digital society condition and refers to
a pathological dread of being without mobile phone tech-
nology. The condition is highly prevalent among young
adult men and women, strongly associated with clinically
significant insomnia but unassociated with personal mobile
phone screen size or obesity. However, many aspects of
nomophobia’s epidemiology, risk factors, psychological
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and behavioral characteristics are unclear. Therefore,
research is strongly encouraged to better understand this
condition.

Nomophobia symptoms are highly associated with
insomnia symptoms in our study sample of young adults.
This is in line with other research studies that have found
a significant association between nomophobia and sleep
difficulties.'®*%**>% Several potential explanations have

been put forward for the detrimental impact of smartphone
use on sleep. First, continued smartphone usage, particu-
larly before bedtime, lowers the amount of time spent
sleeping, resulting in inadequate sleep.”® Second, some
smartphone users prefer to spend their evenings browsing
mobile websites. Users may experience anxiety and exci-
tement as a result of inappropriate material on these web-
sites, which might make it difficult to fall asleep due to

https:
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Table 3 The Association NMP-Q, ISI and Selected Features of the Study Participants (n 549)

Correlation Analysis
r P-value
NMP-Q (Continuous) ISI (Continuous) 0.63 0.001
Regression analysis
Model |
Independent Variable Dependent Variable Estimate S (95% ClI) P-value
NMP-Q (Continuous) ISI (Continuous) 0.15 (0.13-0.17) 00.001
Model 2
Age ISI 1.00 (0.96-1.06) 0.85
NMP-Q 1.02 (0.95-1.10) 0.53
Sex (Male) ISI 0.65 (0.40-1.05) 0.08
NMP-Q 1.02 (0.51-2.02) 0.96
BMI N 0.98 (0.94-1.03) 0.46
NMP-Q 1.00 (0.94-1.06) 0.92
MP screen size ISI 0.80 (0.50-1.28) 0.35
NMP-Q 1.32 (0.66-2.61) 0.43
Model 3
MP screen size NMP-Q 1.36 (0.69-2.68) 0.38
MP screen size N 0.54 (0.25-1.16) 0.12

Notes: Correlation analysis is measure of linear association is denoted by the letter r, which is the Pearson product-moment coefficient. Regression analysis, reported
estimates are f§ coefficient for linear regression analysis and odds ratio for logistic regression analysis. Model | is univariate linear regression analysis. Model 2 is univariate
logistic regression analysis. Model 3 multivariate logistic regression analysis correcting for age, sex and ISI for estimating NMP-Q or NMP-Q for estimating ISI. For models 2
and 3: ISl was categorized as insomnia ISl 2 15 or healthy ISI < 15. NMP-Q was categorized as moderate to severe nomophobia NMP-Q 2 60 or mild nomophobia < 60.

MPSS mobile phone. P-value was significant < 0.05.

emotional arousal.”® Third, two studies reporting morpho-
logical evidence from structural and functional magnetic
resonance imaging that measured brain activity by detect-
ing changes associated with blood flow showed changes in
gray matter quantity and white matter integrity in young
adults with nomophobia.’®>” Fourth, exposure to light and
radiation from smartphone displays before bedtime may
affect the start timing and secretion of melatonin, resulting
in sleep-wake rhythm problems.’®** A recent systematic
review pointed that melatonin is suppressed by a two-hour
exposure to blue light (460 nm) in the evening, with the
shortest wavelengths having the most effect (424 nm,
violet).®® Luckily, the melatonin levels rebounded quickly
after the exposure ended, within 15 minutes, indicating
a short-term or simultaneous effect of light exposure on
melatonin production. Although melatonin production and
suppression decrease with age, the light-induced circadian
phase progression does not. The circadian phase of mela-
tonin levels is influenced by light exposure in the evening,

night, and morning. Furthermore, even the longest wave-
lengths (631 nm, red) and intermittent light exposure can
adversely affect normal melatonin rhythmicity.®® Some
solutions are now in the experimental phase; for example,
a recent randomized clinical trial showed that wearing
amber glasses lenses instead of clear lenses to block blue
light for two hours before bedtime for a total period of one
week resulted in better sleep and significantly reduced
insomnia scores.>’ From a biophysics perspective, the
accessed content can modify the amount of blue light by
(ARI)
in percent; for example, accessing a spreadsheet would

modifying the average relative illuminance
allow ARI 90% compared to a movie which allows ARI
20%.°" Thus, counseling individuals with insomnia on the
timing, duration, and content of access to a smartphone,
computer, and other device screens is a possibly effective
intervention strategy.

The international commission on non-ionizing radia-

tion protection (ICNIRP) is an independent organization
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that publishes various scientific information and science-
based advice on non-ionizing radiation protection. The
ICNIRP recommends limiting exposure time and, in cer-
tain circumstances, source size to minimize the harmful
health effects from visible radiation on the eye and skin.®
In healthy young adults, exposure to blue light increases
the activity of the prefrontal cortex (PFC), particularly the
PFC (DLPFC) and ventrolateral PFC
(VLPFC), which improves working memory and alertness

dorsolateral

while interfering with sleep.®® Blue light influences stress
levels and may produce long-term insomnia symptoms by
affecting certain glucocorticoid hormones, such as cortisol,
and the sympathetic nervous system markers, such as o-
amylase.®

Our findings rejected our hypothesis, suggesting that
the smartphone screen size was not an effect modifier of
either nomophobia or insomnia. The explanations for the
lack of association between screen size and insomnia are
unclear. One possibility is that the viewing distance with
larger screens may be more than that for smaller
screens.”*® While a television screen size is larger than
a tablet screen, the distance one watches is generally much
far from the larger screen. Thus, although a larger screen
may emit more blue light, the viewing distance may coun-
terbalance its impact. Moreover, a study that monitored
eye movements to assess the total duration of eye fixation
on the screen from participants playing video games
demonstrated that the larger the screen size, the less the
duration of fixation. Thus, the less duration of fixation may
translate to less exposure to blue light. Therefore, further
research in this area is needed in both laboratory and home
environments to evaluate smartphone-generated light
effects on the human circadian system.

Worldwide cohort research is looking into the long-
term consequences of using mobile phones and other wire-
less technology for one’s health; the COSMOS Study
(Cohort Study of Mobile Phone Use and Health) con-
cluded that insomnia in the highest users of mobile phones
[62]. Besides blue light, mobile phones emit radiofre-
quency electromagnetic fields (RF EMF). The Australian
radiation protection and nuclear safety agency recommend
three changes to reduce mobile phone’s RF EME
exposure.®® First, increasing the distance between the
mobile phone and your body. Second, reducing the time
of exposure to mobile phones. Third, reducing the power
by using the phone in an area with good reception and thus
lower levels than in

transmitting at considerably

a reception-challenged location.®® While these suggestions

were mainly targeted to reduce the RF EMF, we argue they
may work on blue light too. Smartphone use may affect
insomnia through multiple mechanisms, eg, blue light and
RF EMF; thus, proper randomized controlled trials are
needed to confirm this.

Our results suggest that nomophobia is not associated
with age, sex, or BMI. According to a recent systematic
review, nomophobia is more common in women, which
reported that in 24 studies, women have nomophobia more
than men, while eight studies found the reverse.'® Detailed
inspection reveals that most of the studies finding women
to have a higher prevalence of nomophobia were con-
ducted in India and Turkey, compared with other Asian,
European, and American countries. Thus, cultural diver-
sity may explain this sex difference. Regarding age, most
of the existing studies have a limited age range, which
may affect subsequent interpretation. A recent systematic
review showed that younger people are more susceptible
to nomophobia.'® Our interpretation of the existing litera-
ture is that these findings are not mutually contradictory
within age or sex but rather simply indicate that age and
sex may be related to nomophobia in particular ways,
impacted by cultural, economic, and logistical differences.

The major limitations of the study are: only young
adults
employed, and the self-reporting nature of the data collec-

were sampled; convenience sampling was
tion process may all limit the generalizability of findings.
We encourage future studies to employ objective measures
approaches using, for example, commercial wearable
devices (eg, smart bands, sleep trackers) to objectively
monitor sleep and applications to monitor the frequency
and duration of screen exposure throughout the day.
Biophysics approaches can then estimate the daily dose
of blue light for controlled analysis. In addition, future
research might consider controlling for the use of prescrip-
tion and blue light blocking eyewear.

Another delimitation of our work is the possible con-
founding effect of the COVID-19 pandemic on mobile
phone use and/or sleep changes. It is also possible for
methods of variance to overestimate the association
between studied variables (nomophobia and insomnia).
To illustrate, findings from a recent systematic review
and meta-analysis showed that sleep problems are preva-
lent during the COVID-19 pandemic, affecting approxi-
mately 40% of the general population.®” Similarly, 50% of
adults increased their screen time on at least two different
devices during the pandemic to stay informed of important
issues (eg, governmental directives).®®
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We recommend that future studies examine potentially

problematic online activities (gambling, online gaming,

pornography viewing, etc.) and their possible impact on

problematic smartphone use.

Conclusion
Nomophobia is a modern-day virtual and digital society

condition characterized by a pathological fear of being

without mobile technology. The disorder is highly preva-

lent in young adult men and women, and it is closely

associated with insomnia, regardless of the size of the

mobile phone screen, indicating that the size of the mobile

phone screen should not be used as a proxy for hazardous

usage.
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