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ABSTRACT
Background: To determine awareness of medical students that utilize smartphone and their familiarity of medical
applications.
Methods: The questionnaire-based descriptive study was conducted in December 2019 and comprised medical students
of first year and second year of the CMH Kharian Medical College, Kharian, and Nawaz Sharif Medical College, Gujrat,
Gujranwala Medical College, Gujranwala and Mohi-ud-Din Islamic Medical College, Mirpur. Questionnaires were
distributed in the classrooms and were filled by the students anonymously. SPSS 20 was used for statistical analysis.
Results: Among the 770 medical students in the study, 747 (97%) had smartphones and 23 (3%) were using simple cell
phones. Overall, 362 (47%) of the smart phone users were using some medical apps. Besides, 223 (29%) were aware
of the medical apps but were not using them. Also, 655 (85%) students were not using any type of medical text eBooks
through their phone, and only 115 (15%) had relevant text eBooks in their phones.
Conclusions: A very low awareness among medical college students exists regarding smartphones as a gadget for
improving medical knowledge.
Keywords: E-books, Medical applications, Smartphone, Medical students

INTRODUCTION
Smart phone apps are becoming increasingly popular
among Medical students. These apps have also
revolutionized the medical field.1 Applications in
smartphones are being used for clinical guidelines, as
medical calculators, drug reference tools, textbooks, and
research search portals. There are mobile apps which can
simulate surgical procedures and help in medical
examination such as hearing and visual tests.2,3 In 2017,
there were 325,000 health apps available from 84,000
health app publishers, with about 78,000 apps added in the
last year and by 2020 46% of clinicians plan to use medical
apps.4-6 In a study conducted in United Kingdom, 84% of

the medical students said that smart devices were a useful
addition to their education.7 The benefits of these apps are
better management of time and information, maintenance
of record, better communication and consultations,
medical education, medical training and clinical decisionmaking.8 So medical students have found mobile devices
as a tool to supplement their education, with access to etextbooks, simulation tools and similar medical
references.9,10 The aim of this study conducted was to
analyze the usage and popularity of medical apps among
medical students and their perceptions on app usage. For
this purpose, we conducted a cross sectional study, handed
out a questionnaire, and analyzed the overall use of digital
media in medical education.
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METHODS

RESULTS

The questionnaire-based descriptive cross-sectional study
was conducted in in December 2019 and comprised
medical students of four different medical colleges. Which
includes CMH Kharian Medical College, Kharian, Mohiud-Din Islamic Medical College, Mirpur, Nawaz Sharif
Medical College, Gujrat and Gujranwala Medical College,
Gujranwala. The first two are private sector medical
colleges whrereas the next two are public sector medical
college. The sample size was calculated by using the
World Health Organisation (WHO) calculator with
confidence level of 95%, absolute precision 0.03% and
p=95%.11

In our study 770 students took part in a survey to determine
the usage of applications by medical students. About 70
percent of the students were females (N=497), whereas
30% were males (N=213) who took part in the study.
Average age of participants was 20.15 years (SD = 1.010,
range 18–23). About 747 (97%) of the students
acknowledged the use of smartphone. About 616 (80%) of
students were in possession of an android phone, while 131
(17%) were using an apple phone. Only 23(3%) of the users
were in possession of a simple cellphone. 508 (66%) of the
respondents said that they preferred to use non digital
means of learning over digital means of learning (Table 1).

The questionnaire was constructed by the lead researcher
and reviewed by an expert panel for content reliability and
validity. Previous literature and researchers' personal
experiences were used to form and phrase the questions.2,12

Table 1: Demographic detail of participants.

Inclusion criteria included only English-speaking
individuals as the survey was in English only and all the
medical students of 1st year and 2nd year of CMH Kharian
Medical College, Kharian, Mohi-ud-Din Islamic Medical
College, Mirpur, Nawaz Sharif Medical College.
Exclusion criteria excluded all the non – English speaking
individuals as the survey was in English only and medical
college students of other colleges than included in
inclusion criteria. There were no inclusion or exclusion
criteria based on specialty, race/ethnicity, or gender.
The questionnaires were distributed in classrooms and
were filled up by the students keeping their names
incognito. The questions related to the usage of smart
phones, type of smart phone being used, awareness of any
medical apps, name of the apps, awareness of any medical
books, time spent on medical apps, purpose of using
medical apps.
Statistical package for social sciences (SPSS) 20 was used
for statistical analysis. Frequencies and percentages were
calculated for categorical variables and mean and standard
deviations were calculated for numerical variables.
Descriptive statistics were used for all continuous
variables.
The questionnaires were distributed in classrooms and
were filled up by the students keeping their names
incognito. The questions related to the usage of smart
phones, type of smart phone being used, awareness of any
medical apps, name of the apps, awareness of any medical
books, time spent on medical apps, purpose of using
medical apps.
SPSS 20 was used for statistical analysis. Frequencies and
percentages were calculated for categorical variables and
mean and standard deviations were calculated for
numerical variables. Descriptive statistics were used for all
continuous variables.

Students demographic data
Mean age (years)
Sex (female)
Smartphone users %
Types of users
Android user
Awareness of Medical apps
Installed Medical Apps
Students recommended
medical App

Study population
(n=770)
20.15 (±1.010)
64.5%
97%
80%
76%
47%
27%

Total 585 (76%) students accepted having awareness
regarding medical smartphone applications. Less than half
362 (47%) of all the students in survey had installed
medical/learning smartphone applications. Only 208 (27%)
of the students told being recommended a smartphone
application by a medical educator Table 1.
Around 385 (50%) of the students reported using lecture
slides to study throughout the academic year. Less than
30% students 229 reported usage of smartphone apps
throughout the academic year. About (75%) 577 of
students reported saying that they use self-written notes to
study throughout the academic year. More than 80% 617
students use textbooks to study throughout the year. 408
(53%) students have said to be using internet search for
study throughout the academic year. Less than 40% of
students 307 reported using e-learning sources for study.
Around 75% 577 students are using short books to study as
per our study. 570 (74%) students use exam questions
throughout the academic year to study. Only 270 35%
students utilized e-books to study throughout the academic
year.
Sources of study material during exam days were also
asked about in the study. Nearly 384 (50%) of the students
consulted lecture slides around exam days. Only 231 (30%)
of students have consulted smartphone applications during
exam days. 539 (70%) of students used their written notes
for study during exam days. 593 (77%) of the students
utilize textbooks for study during exam days. Nearly half
of the students have accepted using internet search for
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study. Only 231 (30%) have accepted usage of e-learning.
Only 485 (63%) students use textbooks (less than 300
pages) during exam days. Results show 555 (72%) of
students utilize previous exam questions. While 270 (35%)
consult e-books for study during exam days.
Among the users of medical applications on smartphones
only 216 (29%) used apps for revision study. 134 (18%)
admitted using medical applications to prepare a
presentation. 269 (36%) of the medical students used
smartphone to look up medical information. 105 (14%)
students had accessed medical journals using smartphones.
Around 164 (22%) students accessed medical news on their
smartphones. 112 (15%) students used smartphones to look
up information regarding a drug. A low 112 (15%) of the
students had a textbook on their smartphone.
No preference was seen in regard to obtaining medical
applications. About 362 (47%) of the students disagree
either strongly or simply regarding learning from medical
applications. More than half of the students consider
medical applications inferior to books and don't think
medical apps will replace books in the future. While most
308 (40%) are not even in favour of medical applications
supplementing books.
DISCUSSION
The focus of medical education in an era of COVID
pandemic has largely shifted from classrooms to hand held
devices. This shift is quite drastic and was largely
unprecedented. Our study conducted just before COVID
pandemic, as it was about to bloom, might be a checkpoint
of how this shift has taken place. Another study, in line
with ours can be conducted which highlights the current
usage of smartphones and applications during COVID
pandemic.
Over the last two decades mobile phone technology
innovations have led to changes in our lives in every way
possible, making our daily task convenient and less
meticulous. Due to these hand-held devices, we are now
able to attain deeds previously considered to be too much
tedious.1 This has made insights in every facet of our daily
activities and even making life easier during our leisure.
Mobile phones took a radical curve with the launch of the
smartphone in 1994.13 Since then mobiles have gradually
become an indispensable associate for our day-to-day
activities.14 This fact is revealed in our studies in which
97% respondents had smartphones and only 3% were using
simple phones. This comes out to be interesting when
compared with a US based study done on medical students
which reported a clear divide in about 52% between preclinical and clinical years (28% and 76% respectively).7
One British study in contrast showed equal smartphone
ownership with pre-clinical and clinical years (76% and
80% respectively).12 Smartphone usage even in UK based
community is less compared to our study.12

Less than half 362 (47%) of all the students in survey had
installed medical/learning smartphone applications which
is in contrast to the study carried out in Saudi Arabia where
97% (320) of the participants were well aware of different
medical apps for smart devices and a vast majority 89.1%
(294) had installed different medical apps on their smart
devices.1
The British study showed that 83.3% of smartphone users
use used medical apps with 47% of them using it for
educational purposes.12 Contrary to above mentioned
studies, only 362 (47%) smartphone users were using any
medical apps and 408 (53%) were just using it for social
media in our study.
A total 134 (18%) admitted using medical applications to
prepare a presentation. The majority of the participants
used the medical apps for either revision of their courses
(62.4%) or for accessing medical information (67.3%).
Other noticeable uses of medical apps were for preparing a
presentation (34.5%).1
A similar study conducted locally in Karachi, Pakistan,
showed a smartphone ownership of 65.7% amongst
postgraduate Residents, which is much less than our study.
The plausible thing in the same study was that despite a
lower number of smartphone ownership, its academic
usage was much higher (85.7%) than our study.15
It was surprising that 465 (62.3%) students were not using
any type of medical text e-books through their phones and
only 282 (37.7%) had relevant textbooks in their phones
compared to one study that showed that 61% students used
it for clinical handbooks.
One astonishing fact that was deduced from the study was
that 747 (100%) out of 747 had internet on their phones;
408 (53%) had availability to the internet, but still were not
using any type of medical information from their phones.
A study done in Multan showed similar results in regards
to internet usage among medical students. The study
showed that 176 (99%) out of 177 students had access to
the internet but only 90 (50.6%) used it for educational
purposes.16
Almost all our subjects had smartphones yet somehow, we
were unable to see a positive usage of this expensive
appliance in our study. A need for more studies is essential
to figure out the core relationship between mobile, its
applications in medical education, also its utility to medical
students. In a modern pandemic the need for their
integration is vital. Generally, this research opens avenues
to create and suggest critical learning resources and
activities for provision on smartphones and their
applications.
Our study can be limited by self – selection bias and we did
not include the perspective of the faculty in regards to
medical application. We only conducted the study in a
limited number of medical colleges, which might not be the
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complete picture of the study. Despite these limitations our
data is a reference point for future studies. 17-22

9.

CONCLUSION

10.

Modern day doctors lead very busy professional lives and
their information requirements have increased over the
years. To answer for the needs of the patient’s physicians
need the best information available so excellent health
service can be provided. Smartphones and their
applications are a modern tool for knowledge, monitoring
and diagnosis in medical training. Our study revealed a
high level of smartphone usage among medical students
but highlights a lack of utility regarding medical
applications. We suggest that students be trained in using
such applications so that betterment of students is
achieved. Accreditation of medical applications by
institutions can also be helpful in their greater usefulness.
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