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Objective. To determine the prevalence of nomophobia, the discomfort or anxiety experienced from
being without a cellphone, among student pharmacists.
Methods. A validated nomophobia questionnaire (NMP-Q) was administered to two groups of student
pharmacists at two different Doctor of Pharmacy programs (N5192). Demographic and other infor-
mation was collected including identified gender, year of birth, type of smartphone, and use of mes-
saging services. Scores on the NMP-Q were used to classify respondents as absent of nomophobia
(,20), having mild nomophobia (21-59), having moderate nomophobia (60-99), or having severe
nomophobia (.100 out of a maximum score of 140).
Results.Of 224 eligible students, 192 (85.7%) responded to the survey. Mean nomophobia scores were
statistically similar between programs. Most students’ scores were within the moderate nomophobia
range (56.8%), while 24.5% were in the mild range and 18.2% were in the severe range. Score
classifications were similar between schools. Overall, the data showed good internal consistency, with
a Cronbach’s alpha of .95 for the combined group.
Conclusion. Nomophobia is a relatively new psychological phenomenon, and little is known about its
potential implications. The student pharmacists in our study all had NMP-Q scores consistent with
some degree of nomophobia. Educators must continue to study smartphone use and help student
pharmacists maximize the benefits of smartphones while avoiding the potential negative psychological
consequences associated with their use.
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INTRODUCTION
An estimated 96% of Americans own a mobile phone,

and81%owna smartphone, according to2019data.1Smart-
phones have become a tool for much more than just phone
calls and messaging. A large percentage of Americans use
them for online shopping, receiving news alerts, monitoring
health information, doing work-related tasks, getting driv-
ingdirections, andahost of other activities viamobile apps.1

Smartphone usage is prominent in the health care environ-
ment and offers a number of benefits, including accessing
medical references, record keeping, billing, among other
uses.2 Because of the many conveniences smartphones af-
ford, they have become integrated into our everyday lives
and, for many, have become seemingly indispensable. In a

2015 Pew Interest Research study, 46% of surveyed smart-
phone owners indicated they “could not live without it.”3

Despite all the conveniences and affordances of dig-
ital and mobile communications, there is growing concern
regarding the potential negative effects these devices may
have on mental health.4 Reports of research linking exces-
sive use of smartphones and associated social media apps
with stress, anxiety, depression, and other psychological
ailments are becoming increasingly common.5-9 While
college instructors have long lamented thatmany students’
are unwilling to dispense with smartphone use during class
or other academic activities, investigators and digital tech-
nology leaders have only recently begun to research and
discuss the potentially dependence-inducing nature of the
devices.10 Many technology inventors and developers re-
sponsible for the design of digital phone and application
features have begun efforts to combat dependence-
inducing technologies after confessing that the devices
and apps were designed to use psychological “hooks” such
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as variable rewards and color to capture and maintain
users’ attention.11,12 Even college students have recog-
nized the potential problems with smartphone overuse
and have begun to organize grassroots efforts to address
the potential psychological impact of digital devices.13

If smartphones have the potential for psychological de-
pendence, as the research suggests, it is incumbent upon
educators to consider and address these issues in relation to
student success and well-being. One of the first steps in fully
comprehending the issues is to determine the actual extent of
the problem of psychological dependence on technologies
among students. Studies examining facets of mobile phone
and internet dependence have indicated an emerging trend in
problematic attachment to digital phones, particularly among
female and younger users.14 One area of research that offers
insight into these issues is measurement of a construct called
“nomophobia,” a portmanteau of the words no, mobile,
phone, and phobia. This relatively new construct is a situa-
tional phobia and refers to the discomfort or anxiety experi-
enced by an individual because a mobile digital device is not
available.15 It encompasses the psychological need for con-
tinuous digital connection and the compulsion to constantly
check the device for “updates” in the form of texts, social
media notifications, etc. Some psychologists have proposed
thatnomophobiabe included in theDiagnosticandStatistical
Manual of Mental Disorders.16 Currently, the most well-
studied and validated method of assessing nomophobia is
the nomophobia questionnaire (NMP-Q).17 The NMP-Q is
a validated 20-item assessment on which respondents rate
their level of agreement with each item using a seven-point
Likert-type scale.The resulting total score is thenused to rank
the respondent’s level of nomophobia from absent to severe.

Because of the increasing use of smartphones as tools
for health professions students and trainees, determining
whether there are deleterious effects related to that use is
important.18A search for nomophobia research at the time
of this writing in early 2018 revealed only nine studies
with health professions students or trainees as subjects.
All of those studies were in settings outside of the United
States (India, Saudi Arabia, and Indonesia). Seven of the
nine studies involved medical students19-24 or residents25

and the other two involved dental students26 and under-
graduate health professions students.27 This study, which
measured nomophobia levels of student pharmacists, is
believed to be the first such study of health professions
students or trainees in the United States and will provide
foundational research on nomophobia in this population.

METHODS
A 29-item survey instrument was developed on

Qualtrics (Qualtrics, LLC, Provo, UT) in March 2018.
The survey consisted of the 20-question NMP-Q (used

withoutmodification),17 in addition to three demographic
questions, five background questions pertaining to smart-
phone usage, and one item requesting informed consent to
use the survey results for research purposes. The NMP-Q
is divided into four “factors,” each associated with a dif-
ferent facet of the psychology around nomophobia: not
being able to communicate, losing connectedness, not
being able to access information, and giving up conve-
nience. Each item (consisting of an affirmative statement)
is evaluated by the respondent using a Likert-type scale
ranging from 15strongly disagree to 75strongly agree,
with 45neither agree nor disagree. The numerical ratings
for all 20 items are combined to make the overall nom-
ophobia score, which has a maximum value of 140. The
score is then converted to a nomophobia classification
based on validated cutoffs: absent of nomophobia
(,20), mild (21-59), moderate (60-99), and severe
(.100).17 Full text of the items in the NMP-Q is available
in Tables 3 and 5.

The complete online instrumentwas pre-tested using
a convenience sample of three student pharmacists in
their final year of the Doctor of Pharmacy (PharmD) pro-
gram for face validity and comprehensibility of the de-
mographic and background questions. Each student
completed the questionnaire and was then asked by an
investigator to explain what she or he thought the ques-
tionnaire asked and if any question was confusing. Based
on pre-testing, two background questions regarding num-
ber of messages sent and received daily were revised. The
phrase “text messages” was replaced with “messages (ie,
text, Facebook messenger, GroupMe, SnapChat, etc)” to
encompass the full range of messaging systems that stu-
dents potentially use. Testing concluded after the second
and third students reported full comprehension of the
questions with no suggested revisions.

Participants in this study were student pharmacists
in their final didactic year at the University of Kentucky
College of Pharmacy (UKCOP) and Sullivan University
College of Pharmacy and Health Sciences (SU COPHS)
PharmD programs, both located in Kentucky, in themid-
westernUnited States. Participants fromUKCOP (a pub-
lic, four-year program) were recruited from a third
professional-year course. All students in the course com-
pleted the survey on Qualtrics as part of their required
course activities and were given the option to include
their results in this study. No incentives (eg, extra credit,
prizes) were provided to opt in. The link to the question-
naire was provided in the course’s Canvas (Instructure,
Salt Lake City, Utah) learning management shell.

Participants from SU COPHS (a private, three-year
accelerated program) were recruited from a second pro-
fessional-year course. Like UKCOP, all students in the
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course completed the survey as part of required course
activities and were provided an option to include their
results in this study on an opt-in basis. The SU COPHS
participants used the same survey link and platform as
UKCOP students, which was emailed rather than posted
into a course learningmanagement system. The studywas
approved as exempt by both schools’ institutional review
boards.

Results were downloaded from Qualtrics into a
spreadsheet for further analysis. Statistics were per-
formed on the data set using Microsoft Excel 2016
(Redmond, WA) and SPSS version 23 (IBM Corp.
Armonk, NY). First, baseline demographic data were
compared between schools. Mean nomophobia scores
were compared between schools using an unpaired t
test. Discrete data were compared using chi-square test
or Fisher’s exact test where appropriate. For the indi-
vidual factor analyses, one-way analysis of variance
(ANOVA) was employed. A significance level of .05
was established a priori for all statistical tests. Multiple
reliability analyses were also conducted on the survey
data, including Cronbach’s alpha, corrected item-total
correlation, and Cronbach’s alpha if item deleted.
Cronbach’s alpha is a measurement of internal consis-
tency of a data set.28

RESULTS
Of 224 students eligible to participate, 192 responded

to the survey and consented to have their results included
for analysis in the study, resulting in an overall response
rate of 85.7%. Seventy-three of the participants were
from SU COPHS (out of 83, 88% response rate), and

119 were from UKCOP (out of 141, 84% response rate).
Sixty-eight (35.4%) were male, and 124 (64.6%) were
female. This closely mirrors the average ratio of male
to female graduates as reported for PharmD programs
nationally, which was 38.7% male and 61.3% female
according to the most recent data available (2015-2016
academic year) available.29 Full demographic results are
shown in Table 1.Most of the students (84.9%)were born
between 1977 and 1994. All (100%) students reported
owning a smartphone, with the majority (81.3%) owning
an Apple iPhone. There were no significant differences
between the two cohorts (SU COPHS and UKCOP) at
baseline (p..05).

Overall mean nomophobia scores were statistically
similar between programs (p5.64). As shown in Table 2,
most students’ scores fell within the “moderate” nomo-
phobia range (56.8%), with 24.5% falling into the “mild”
range and 18.2%being classified as “severe.” One student
(0.5%) reported a score classified as “absent” of nomo-
phobia. Score classifications were similar between
schools (p5.38).

Table 3 displays full results for each item on the
NMP-Q with reliability data. The commonly accepted
minimum value for internal consistency is .7, although
this can vary by type of assessment.30 Overall, the data
in our study showed good internal consistency, with a
Cronbach’s alpha for the combined group of .95. The
Cronbach’s alpha for the SU COPHS data was .96, and
theCronbach’s alpha for theUKCOPdatawas .93, both of
which were above the acceptable value of .7. Each of the
four factors of the NMP-Q also showed good internal
consistency (.94, .84, .84, .81, respectively).30-32

Table 1. Demographics of Respondents to a Survey to Determine Student Pharmacists’ Psychological Attachment to Smartphones

All Students
N=192 (%)

SU COPHS
n=73 (%)

UKCOP
n=119 (%) p valuea

Gender
Male 68 (35.4) 21 (28.8) 47 (39.5) .16
Female 124 (64.6) 52 (71.2) 72 (60.5)

Year born
Prior to 1966 0 (0) 0 (0) 0 (0) .38
1966-1976 2 (1.0) 1 (1.4) 1 (0.8)
1977-1994 163 (84.9) 59 (80.8) 104 (87.4)
After 1994 27 (14.1) 13 (17.8) 14 (11.8)

Smartphone owned
No smartphone 0 (0) 0 (0) 0 (0) .25
Samsung 25 (13) 15 (20.5) 10 (8.4)
Apple (iPhone) 156 (81.3) 56 (76.7) 100 (84)
Other brand 11 (5.7) 2 (2.7) 9 (7.6)

Abbreviations: SU COPHS5Sullivan University College of Pharmacy and Health Sciences; UKCOP5University of Kentucky College of
Pharmacy
a Chi-square test or Fisher exact test between programs; p,.05 indicates significance
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As no significant differences were found, the data
from the two institutions were combined for further ana-
lyses. Full subgroup analyses are shown in Tables 4 and 5.
Among all students, significantly more female students
reported scores qualifying as severe nomophobia (.100)
compared to male students (24 female students vs 8 male
students; p5.02). Additionally, iPhone users were more
likely to report scores classified as moderate or severe
compared to non-iPhone users (p,.01). Although four
age groupswere used in the survey, groupswere collapsed
into two groups for analysis because few students were
born prior to 1966 or between 1966 and 1976. The final
two age groups analyzed were students born in 1994 or
prior and those born after 1994. Those born in 1994 or
prior had statistically similar nomophobia score classifi-
cations as those born after 1994 (p5.14).

The effect of gender on nomophobia scores was also
assessed in this study. Mean score for male students was
70.8 (SD 5 23.4), while the mean score for female stu-
dents was significantly higher at 79.5 (SD524.7; p5.02).
Table 5 shows a detailed breakdown of the effect of gen-
der on individual items and factor scores on the NMP-Q.
Overall, the mean (SD) score (on a scale of 1 to 7) of all
itemswas higher among female students (M54, SD51.2)
than among male students (M53.54, SD51.2; p5.02).
The item, “I would be annoyed if I could not look up
information on my smartphone when I wanted to do so”
received the highest mean score (5.5 out of 7) for both
genders, with no significant difference (p5.23) between
the groups. Among the four factors of the NMP-Q, only
factor I (not being able to communicate) and factor IV
(giving up convenience) contained individual items that
showed significant differences by gender. The greatest
difference in mean scores (1.6) between genders was
found in responses to the item, “If I could not use my
smartphone, I would be afraid of getting stranded some-
where,” with a mean score of 4.9 for female students vs
3.3 for male students, which was significant (p,.01).

DISCUSSION
Accreditation Council for Pharmacy Education

(ACPE) standards reflect an increased emphasis on stu-
dent well-being.33 Additionally, there is growing concern
among educators and researchers that digital technologies
such as smartphones are dependence-inducing in nature
and thus may contribute negatively to student academic
success and well-being. This study sought to fill a gap in
the literature by determining nomophobia levels of stu-
dent pharmacists at two colleges of pharmacy in the
United States through administration and analysis of the
NMP-Q. Results of this study should help inform future
research regarding the relationship of smartphones to stu-
dents’ academic and personal well-being. Perhaps more
importantly, it provides pharmacy educators with data to
hold more informed discussions regarding how we view
the roles of, policies toward, and positive and negative
features of smartphones and other digital devices in health
professions education.

The results of this study are similar to those from
international studies of medical and dental students that
used modified versions of the NMP-Q or had elements
of the NMP-Q combined with other surveys.19-27 Vary-
ing, but significant degrees of nomophobia prevalence
were found among the participants. The percentage of
health professions students with severe nomophobia
ranged from 7.5% to 22.2% in those studies,20-22,27

while the percentage of student pharmacists in our
study with severe nomophobia was 18.2%. Farooqui
and colleagues’ cross-sectional study of 145 medical
students in India revealed that 22.1% and 60% had se-
vere or moderate nomophobia, respectively, which
closely mirrors our results of 18.2% and 56.8% with
severe or moderate nomophobia, respectively.21 Be-
cause of differences in reporting by previous re-
searchers, directly comparing their study results to
ours was challenging. However, all of those studies
found a high prevalence of nomophobia, and nearly

Table 2. Results on the Nomophobia Questionnaire Administered to Determine Student Pharmacists’ Psychological Attachment to
Smartphones

All students
N=192 (%)

SU COPHS
n=73 (%)

UKCOP
n=119 (%) p valueb

Nomophobia classificationa

Absent 1 (0.5) 1 (1.4) 0 (0) .38
Mild 47 (24.5) 18 (24.7) 29 (24.4)
Moderate 109 (56.8) 38 (52.1) 71 (59.7)
Severe 35 (18.2) 16 (21.9) 19 (16)

Abbreviations: SU COPHS5Sullivan University College of Pharmacy and Health Sciences; UKCOP5University of Kentucky College of
Pharmacy
a Score threshold for classification: Absent (,20), Mild (21-59), Moderate (60-99), Severe (.100)
b Chi-square test or Fisher exact test between programs; p,.05 indicates significance
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Table 3. Item-level Data for the Nomophobia Questionnaire (NMP-Q) Administered to Determine Student Pharmacists’
Psychological Attachment to Smartphones (N5192)a

M (SD)

Corrected
item-total
correlation

Cronbach’s
alpha if item

deleted
Cronbach’s

alpha

Factor I: Not being able to communicate (6 items)
If I did not have my smartphone with me,

4.1 (1.8) .94

I would feel anxious because I could not instantly
communicate with my family and/or friends.

4 (1.9) .79 .94

I would be worried because my family and/or friends
could not reach me.

4.6 (1.8) .65 .94

I would feel nervous because I would not be able to
receive text messages and calls.

4 (1.9) .83 .94

I would be anxious because I could not keep in touch
with my family and/or friends.

4.1 (1.8) .78 .94

I would be nervous because I could not know if someone
had tried to get a hold of me.

4.2 (1.8) .75 .94

I would feel anxious because my constant connection to
my family and friends would be broken.

3.5 (1.7) .75 .94

Factor II: Losing connectedness (5 items)
If I did not have my smartphone with me,

2.8 (1.8) .84

I would be nervous because I would be disconnected
from my online identity.

2 (1.2) .63 .94

I would be uncomfortable because I could not stay up-to-
date with social media and online networks.

2.8 (1.7) .68 .94

I would feel awkward because I could not check my
notifications for updates from my connections and
online networks.

2.8 (1.8) .63 .94

I would feel anxious because I could not check my email
messages.

3.4 (1.9) .53 .95

I would feel weird because I would not know what to do. 3.1 (1.9) .57 .95
Factor III: Not being able to access information (4 items) 4.7 (1.8) .84

I would feel uncomfortable without constant access to
information through my smartphone.

4.6 (1.7) .64 .94

I would be annoyed if I could not look information up
on my smartphone when I wanted to do so.

5.5 (1.5) .55 .95

Being unable to get the news (eg, happenings, weather, etc.)
on my smartphone would make me nervous.

3.5 (1.8) .66 .94

I would be annoyed if I could not use my smartphone and/or
its capabilities when I wanted to do so.

5.2 (1.5) .63 .94

Factor IV: Giving up convenience (5 items) 3.8 (1.9) .81
Running out of battery in my smartphone would scare me. 3.6 (1.9) .65 .94
If I were to run out of credits or hit my monthly data limit,
I would panic.

3 (1.8) .71 .94

If I did not have a data signal or could not connect to Wi-Fi,
then I would constantly check to see if I had a signal or
could find a Wi-Fi network.

3.3 (1.9) .67 .94

If I could not use my smartphone, I would be afraid of
getting stranded somewhere.

4.3 (1.9) .55 .95

If I could not check my smartphone for a while, I would
feel a desire to check it.

4.9 (1.6) .68 .94

Overall Cronbach’s alpha .95
a The NMP-Q consists of Likert-type items including: 15strongly disagree, 25disagree, 35somewhat disagree, 45neither agree nor disagree,
55somewhat agree, 65agree, and 75strongly agree
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all (99.5%) of the students in our study reported some
degree of nomophobia.

In our study, gender had a significant impact on over-
all mean nomophobia scores, specific individual items in
the survey, and classification of the levels of severity
(absent, mild, moderate, or severe). This aligns with gen-
eral findings in cellphone addiction research14 and adds to
the body of nomophobia research indicating that female
students are more likely to score higher on tests for nom-
ophobia. Chandak and colleagues’ study of medical res-
idents showed that female residents overall were more
nomophobic thanmale residents (p5.02).25 Female med-
ical students in the study by Dasgupta and colleagues also
had a significantly higher prevalence of nomophobia
(57.8% for female students vs 34% for male students;
p,.01).19 Prasad and colleagues also showed a higher
prevalence of nomophobia among female dental students
surveyed (28.7% for female students vs 20.7% for male
students), though this did not reach significance
(p5.09).26 Despite female students generally being more
nomophobic and more susceptible to other mobile phone
dependencies, results are not consistent across the litera-
ture. Farooqui and colleagues did not find a significant
difference between genders on classification of nomopho-
bia as mild, moderate, or severe (p5.69),21 and Dixit and
colleagues found a similar prevalence of nomophobia be-
tween genders (19% of male students and 18% of female
students).20 Further research on the effect of gender on
smartphone and mobile phone dependence is needed.

In many ways, the results of this study were not un-
expected. The current generation of college-age individ-
uals have had cellphones and/or smartphones most of
their life.Hence, their reliance on them for various aspects
of their lives should be expected. The individual factor
results in this study provide additional insight into this

phenomenon. Factor III of the NMP-Q (ie, not being able
to access information) had the highest mean (SD) score,
4.7 (SD51.8). Two of the four items in factor III also had
the highest mean scores overall. The items, “I would be
annoyed if I could not look up information on my smart-
phonewhen Iwanted to do so” and “I would be annoyed if
I could not use my smartphone and/or its capabilities
when I wanted to do so,” had respective mean scores of
5.5 (SD51.5) and 5.2 (SD51.5). The results on these
individual factors reflect the reports from Chandak and
colleagues that also showed these individual items as
among the highest four scores.25 This suggests that stu-
dents indeed rely on their smartphones as a primary tool
for information and other day-to-day functions. Our study
lends credence to the idea suggested by Fjortoft and col-
leagues that students may prefer strategies of information
access versus memorization and recall.18 The item, “If I
could not checkmy smartphone for a while, I would feel a
desire to check it,” had the third highest mean (4.9,
SD51.6), which touches upon the potential addictive na-
ture of the device. This illustrates the “pull” that smart-
phonesmay have on students during class, study sessions,
meetings, etc.

One of the primary concerns for educators regarding
students who have a compulsive desire to monitor smart-
phones is the effect on academic performance. The liter-
ature is replete with studies indicating that smartphone
use during class adversely affects students’ grades and
other indicators of academic success.34-36 Students have
long succumbed to distractions in the classroom during
periods of boredom, but anxiety that compels students to
use their smartphones even when not bored presents an-
other level of concern. A study byCheever and colleagues
showed that when heavy users of wireless mobile devices
were restricted from using them, they felt significantly

Table 4. NMP-Qa Classification Subgroup Analyses in a Study to Determine Student Pharmacists’ Psychological Attachment to
Smartphones (N5192)

Absent
n (%)

Mild
n (%)

Moderate
n (%)

Severe
n (%)

p
valueb

Gender
Male (n568) 1 (1.5) 19 (27.9) 40 (58.8) 8 (11.8) .02
Female (n5124) 0 (0) 28 (22.6) 36 (29) 24 (19.4)

Smartphone type
iPhone (n5156) 1 (0.6) 30 (19.2) 95 (60.9) 30 (19.2) .003
Non-iPhone (n536) 0 (0) 17 (47.2) 17 (47.2) 2 (5.6)

Year born
Before 1994 (n5165) 0 (0) 43 (26.1) 95 (57.6) 27 (16.4) .14
After 1994 (n527) 1 (3.7) 4 (14.8) 17 (63) 5 (18.5)

a NMP-Q5Nomophobia Questionnaire
b Chi-square test or Fisher exact test; p,.05 indicates significance
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more anxious over time.37 The nearly 20% of students in
our study with severe nomophobia may have an over-
whelming desire to stay in close contact with their smart-
phones, which could negatively affect learning. Research
by Rosen and colleagues revealed that students averaged
only six minutes on study tasks before switching to social
networking apps or texts.38 Such powerful temptation to
constantly switch tasks may prevent students from giving
the sustained attention and thought necessary to fully
comprehend complex material in pharmacy and other
health professions curricula.

A second and more recent concern regarding student
smartphone use is the potential negative effects the device
has on mental health, an area that has been highlighted by
ACPE standards as important for all pharmacy programs

to address.33 One of the factors contributing to stress and
anxiety that a growing number of researchers, psycholo-
gists, and mental health professionals attribute to smart-
phones is the inability (or unwillingness) to disconnect
from digital communications. The constant need to check
phones and apps (even during the middle of night) for
missed calls, new texts, social media notifications, etc,
keeps users in an “always on”mode, which prevents them
from getting the mental and physical rest necessary for
optimal cognitive and emotional functioning.39 One
could reasonably expect that students with severe or even
justmoderate nomophobiawould have compromised rest,
which could ultimately lead to inordinate amounts of
stress, anxiety, and/or other mental health issues. Not
surprisingly, Sahin and colleagues’ study of 504 college

Table 5. Effect of Gender on Average Nomophobia Questionnaire (NMP-Q) Scores in a Study to Determine Student Pharmacists’
Psychological Attachment to Smartphones (N5192)a

Male Female p
valuebM (SD) M (SD)

Factor I: Not being able to communicate (6 items) 3.7 (1.5) 4.3 (1.6) .02
If I did not have my smartphone with me,
I would feel anxious because I could not instantly communicate with my family and/or friends. 3.5 (1.8) 4.3 (1.8) .004
I would be worried because my family and/or friends could not reach me. 4.2 (1.8) 4.8 (1.8) .03
I would feel nervous because I would not be able to receive text messages and calls. 3.7 (1.8) 4.2 (1.9) .05
I would be anxious because I could not keep in touch with my family and/or friends. 3.8 (1.7) 4.2 (1.9) .14
I would be nervous because I could not know if someone had tried to get a hold of me. 3.8 (1.8) 4.5 (1.8) .02
I would feel anxious because my constant connection to my family and friends would be broken. 3.2 (1.6) 3.6 (1.8) .1

Factor II: Losing connectedness (5 items) 2.6 (1.2) 2.9 (1.4) .2
If I did not have my smartphone with me,
I would be nervous because I would be disconnected from my online identity. 1.8 (1.2) 2 (1.2) .16
I would be uncomfortable because I could not stay up-to-date with social media and online
networks.

2.6 (1.6) 2.9 (1.8) .41

I would feel awkward because I could not check my notifications for updates from my connections
and online networks.

2.8 (1.9) 2.9 (1.7) .65

I would feel anxious because I could not check my email messages. 3.1 (2) 3.5 (1.9) .17
I would feel weird because I would not know what to do. 2.9 (1.9) 3.2 (1.8) .29

Factor III: Not being able to access information (4 items) 4.6 (1.4) 4.8 (1.3) .3
I would feel uncomfortable without constant access to information through my smartphone. 4.5 (1.7) 4.6 (1.7) .53
I would be annoyed if I could not look information up on my smartphone when I wanted to do so. 5.3 (1.7) 5.6 (1.4) .23
Being unable to get the news (eg, happenings, weather, etc.) on my smartphone would make me
nervous.

3.3 (1.9) 3.6 (1.8) .2

I would be annoyed if I could not use my smartphone and/or its capabilities when I wanted to do so. 5.2 (1.5) 5.2 (1.5) .75
Factor IV: Giving up convenience (5 items) 3.4 (1.4) 4.1 (1.3) .002

Running out of battery in my smartphone would scare me. 3.4 (2) 3.7 (1.8) .23
If I were to run out of credits or hit my monthly data limit, I would panic. 2.7 (1.7) 3.2 (1.8) .04
If I did not have a data signal or could not connect to Wi-Fi, then I would constantly check to see if I
had a signal or could find a Wi-Fi network.

3 (1.9) 3.5 (1.9) .07

If I could not use my smartphone, I would be afraid of getting stranded somewhere. 3.3 (1.9) 4.9 (1.6) ,.001
If I could not check my smartphone for a while, I would feel a desire to check it. 4.8 (1.7) 5 (1.5) .54

Overall Score 3.5 (1.2) 4 (1.2) .02
a NMP-Q consists of Likert-type items including: 15Strongly disagree, 25Disagree, 35Somewhat disagree, 45Neither agree nor disagree,
55Somewhat agree, 65Agree, and 75Strongly Agree
b One-way analysis of variance (ANOVA); p,.05 indicates statistical significance
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students found that sleep quality worsens with increasing
levels of smartphone dependence.40 Even though the per-
centage of students with severe nomophobia in this study
constituted a minority, that 18% signifies a high number
of student pharmacists if they all presented with mental
health concerns. Not only does that increase the difficulty
of success for those students, it places a significant time
investment on school personnel assigned to aid student
mental health.

Another reason that pharmacy educators should ad-
dress student overreliance and psychological dependence
on smartphones is the potential negative effects for stu-
dents as they enter experiential learning and graduates
when they enter the workplace. Research has shown that
while smartphones can be a very valuable tool when used
appropriately, they can also become a distraction that po-
tentially compromises patient health and safety.41,42 Be-
cause of this distraction, some preceptors, experiential
sites, and employers may prohibit access to personal elec-
tronic devices. However, there is no reason to believe that
student anxiety associatedwith smartphone separationwill
suddenlydissipatewhen they complete their training, grad-
uate, and enter a residency program or seek employment.

Despite evidence suggesting that students with nom-
ophobia may be more likely to experience negative men-
tal health outcomes, it would be unwise to think that
smartphones are the primary contributor. College student
health and wellness concerns are complex with a variety
of potential contributing factors including financial pres-
sures, unstable family structures, previous mental health
comorbidities, pressures to succeed, and many more per-
sonal and environmental issues.43 Research regarding the
effects of smartphones on health and wellness is increas-
ing, but it is still unknown as to whether smartphones
themselves are causing the problems, whether the misuse
is a form of coping, or whether there is a bidirectional
effect of problematic smartphone use and psychological
disorders.44 A significant amount of research is still
needed to further comprehend the totality of the connec-
tions between digital technologies and wellness.

Although the results of this study indicated that
nearly all students experience at least some degree of
nomophobia, nomophobia and smartphones themselves
are not necessarily the problem. The real issues may be
the potential academic and personal well-being compli-
cations that arise because of the nomophobia and an un-
healthy reliance on smartphones. This study provides a
starting point for discussion, but further research is
needed to understand the true extent and nuances of this
contemporary issue.

If, as these results suggest, a considerable number of
students suffer from nomophobia, the question becomes

what actions, if any, institutions and educators should take
to address the potential problems associated with it. As
mentioned previously, more research is needed to discern
the full extent and actual effects of nomophobia and
smartphone dependence on mental health. Additional re-
search questions could revolve around student under-
standing of the mental health issues associated with
smartphones and their desire (or lack of) to limit reliance
on digital devices and connections. Alongside that re-
search, it may be time for colleges and schools to inform
and educate students regarding the potential negative ef-
fects of smartphones so that they can self-regulate.45

Many may not realize that they have a problem, or that
the problem even exists. Providing students with re-
search-backed information, along with tools and sugges-
tions on how to limit smartphone use, distractions, and
psychological strain presumably caused by their digital
devices would be a feasible intervention to investigate.

While the sample size of this studywas similar to that
of other studies evaluating nomophobia, our study popu-
lationwas small and isolated to student pharmacists at two
universities. However, our study did include two phar-
macy programs with different characteristics. One was a
four-year traditional public institution, and the otherwas a
three-year accelerated private institution. Larger studies
with more diverse populations of health professions stu-
dents should be conducted.While nomophobia research is
relatively new, part of the name (ie, “-phobia”) has neg-
ative implications. Also, the survey items contained key
words like “anxious,” “nervous,” and “annoyed.” Thus,
social desirability bias may have caused students to un-
derreport both their mobile phone usage and level of fear
on the survey.46 Additionally, survey responseswere self-
reported, and thereforemay have been inaccurate because
of recall bias.

CONCLUSION
Nomophobia is a relatively new psychological phe-

nomenon, and little is known about its potential impact or
implications. To the authors’ knowledge this was the first
study characterizing nomophobia in student pharmacists.
Nearly all of the student pharmacists in our study had
NMP-Q scores consistent with some degree of nomopho-
bia. Smartphones and other handheld internet devices
have revolutionized the way people communicate, the
way information is exchanged, and the way education is
delivered. They are virtually indispensable for those in
professional careers, but despite the tangible and signifi-
cant benefits, these devices are not without potential
downsides. As with other technological advances, over-
reliance and overuse can have unintended deleterious ef-
fects on other aspects of life. Educators must continue to
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study smartphone use and help students maximize the
benefits of smartphones while avoiding the potential neg-
ative psychological consequences associated with their
use.
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