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ABSTRACT

Introduction: This study aimed to determine the
frequency of medical application (medical app) use in
emergency medical training by 6th year (senior year)
medical faculty students and the contribution of these
applications to learning.

Materials and Methods: The population of this study
consisted of 6th year (senior year) medical students who
completed their emergency medical internship training.
Online questionnaires were prepared based on literature
data and experience, and the students were asked to
complete these questionnaires on a voluntary basis.
Results: Surveys were completed by 95 students who
agreed to participate, 45 of these students who did not
receive Emergency Medicine internship were excluded
from the study.. Of the participants, 38.6% (n = 22) were
female and 61.4% (n = 35) were male, while 56.1% (n =
32) were between the ages of 18-24 and 43.9% (n = 25)
were between the ages of 25-29. Of the students, 68%
thought that, compared to the other branches, medical
app use increased to a greater extent during emergency
medical training. It was found that 70% of the students
used medical apps in the emergency room to access
information such as drug dosage and indications, while
62% used medical apps to learn about ECG. It was found
that 80% of the students never or rarely wused
applications that contained medical calculators.
Conclusion: Medical app use by senior medical faculty
students during their emergency medical training is
increasing. Students use applications on drugs, ECG and
radiological evaluation more frequently, compared to
applications on medical dictionary, anatomy and medical
calculators.
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OZET

Amag: Tip Fakiltesi son sinif OSgrencilerinin acil tip
egitimi sirasinda medikal uygulama kullanimlarinin
sikliginin = ve egitimlerine katkisinin  tespit edilmesi
amacland1.

Gere¢ ve Yontem: Calismamiz evrenini acil tip staj
egitimini tamamlayan tip fakiltesi son sinif 6grencileri
olusturmaktadir. Katilimcilara daha o6nceden literatir
bilgilerinden ve deneyimlerden faydalanilarak olusturulan
anketler online olarak hazirlandi ve 6grencilerin géntlla
olarak  doldurulmasi istendi. Anket 3 boélimden
olusturuldu. Birinci boélimde katilimeilari tanimlayict
bilgiler, ikinci bolumde; Sgrencilerin medikal
uygulamalarin  kullanim  sikliklarr  ve  kullanilan
uygulamalarin  igerikleri hakkinda bilgiler, tgtincu
bolimde ise 6grencilerin medikal uygulamalar hakkindaki
dusincelerinin tespit edilmesi amagladi.

Bulgular: Arastirmamiza katilmay1 kabul eden 95 6grenci
tarafindan anketler tamamlanmistir. Bu 6grencilerin 45'i
Acil Tip staji almadigindan dolayt ¢alisma digi birakild.
Katilimcilarin % 38,6 (n=22) kadin iken %61,4 (n=35)
erkek idi. % 56,1 (n=32) 18-24 yas arasinda iken %43,9
(n=25) 25-29 yas araliginda yer aliyordu. Ogrencilerin
%68’ acil tip egitimleri sirasinda Medical App uygulama
oranlarinin diger branslara oranla daha da arttig
diisiincesinde idi. Ogrencilerin % 70’inin acil serviste; ilag
doz, endikasyonu gibi bilgilere ulasmak, % 62’sinin ise
EKG 6grenmek amaciyla medikal uygulamalari kullandigs
tespit edildi. Ogrencilerin %80’inin ise hi¢ ya da nadiren
medikal hesap makinasi iceren programlari kullandigi
tespit edildi.

Sonug: Tip fakiltesi son siif Ggrencilerin Acil tip
egitimleri sirasinda Medical App kullanma oranlart
artmaktadir. Ilag, EKG ve radyolojik degerlendirme
iceren programlart tip sézligi, anatomi ve medikal hesap
makinast  iceren  programlara  gére daha fazla
kullanmaktadir.

Anahtar Kelimeler: Acil egitimi, Akilli telefon, Mobil
uygulama, Ogrenci
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Introduction

The rapid increase in the number of mobile devices in
recent years has created an environment in which
unlimited resources are always at the disposal of a
user. A variety of medical applications have been
developed in the field of healthcare for numerous
purposes, such as medical journals, medical
calculators, interactive applications, drug indications,
contraindications,  formulation, trade  names,
determining the drugs to be used in the diagnosis and
treatment of diseases, preparation for exams, and
increasing and accessing medical knowledge (1, 2).
Many studies have shown that medical applications
(medical app) developed for healthcare professionals
are beneficial for and increasingly used by them,
owing to their contribution to the development of
healthcare knowledge and skills (3-5). Instant access
to information helps reinforce knowledge through
repetition and makes mobile devices a valuable
contributor to traditional learning resources (6).
Medical apps are therefore frequently preferred by
medical students, as they provide faster access to
information. According to a survey conducted in the
United Kingdom, 84% of medical students said that
smartphones and the relevant medical apps were very
helpful in medical education (7). In the literature,
there are numerous studies conducted in different
countries regarding the use of medical apps by
medical students (8-12).

However, there are limited studies about the use of
medical applications by students during emergency
medical training. It is known that emergency medicine
is a field in which students show greater interest in
terms of clinical practice, and that they often use the
Internet for disease diagnosis and treatment planning.
Learning the most common reasons for medical app
use by students during emergency medical training
will also provide useful information about the basic
training areas in which they need assistance or
repetition. The aim of this study was to obtain
information about the use of medical apps by senior
medical faculty students in emergency medical
training and to determine the general opinions of
students on medical apps.

Materials and Methods

The population of this study consisted of 6th year
(senior year) medical students who completed
emergency medical training. The medical faculty
involves a six-year education. In their last year,
students work as intern physicians in different
departments through rotations (between Internal

Medicine, Cardiology, Paediatrics, General Surgery
and Emergency Medicine) in order to improve their
medical practice and skills. In our university, a two-
month emergency medical training is given to senior
medical faculty students. Online questionnaires were
prepared based on literature data and experience, and
the students were asked to complete these
questionnaires on a voluntary basis (11, 13). The
questionnaire consisted of three sections. The first
section  included  questions on  descriptive
characteristics of the participants, the second section
included questions on the frequency of medical app
use and the contents of these applications, and the
third section included questions on the students'
opinions about medical apps. Surveys were completed
by 95 students who agreed to participate in our study.
45 of these students who did not receive Emergency
Medicine internship were excluded from the study.

Statistical Analysis: After data collection, statistical
analyses were performed by using the SPSS 21.0
package program. Numerical data were expressed as
mean T standard deviation and median (minimum-
maximal), and qualitative data as percentages.
Cronbach’s alpha value was calculated as 0.80.

Results

Fifty students participated in the study. Of the
participants, 38.6% (n = 22) were female and 61.4%
(n = 35) were male, while 56.1% (n = 32) were
between the ages of 18-24 and 43.9% (n = 25) were
between the ages of 25-29. General information about
students' smartphone usage are given in Table 1.

It was found that 70% of the students used medical
apps in the emergency room to access information
such as drug dosage and indications, while 62% used
medical apps to learn about ECG. It was found that
80% of the students never or rarely used applications
that contained medical calculators. The reasons for
and frequency of medical apps use in the emergency
department by the students are given in Table 2.

The students' positive opinions regarding medical
apps included their view that these applications
contribute to their education, that these applications
increased their medical knowledge, and that they will
continue to use medical apps after graduation.
Negative opinions stated by the participants included
their annoyance at the advertisements in medical
apps. Interestingly, 42% of the students disagreed
with the view that medical apps reduce the need for
course books/lecture notes. The opinions of students
about medical apps are given in Table 3.
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Table 1. General information about students' smartphone usage

N (%)

Smartphone Usage Time (Year)

< 2 year 4 (7,0)

2-3 13 (22,8)

4-6 35 (61,4)

>7 5 (8,8)
Access to medical information

Internet Search sites 29 (58)

Book for the Specialty Exam in Medicine 12 (24)

Medical App 4 (8)

Textbook 5(10)
Number of Medical Applications

1-5 41 (82)

6-10 8 (16)

11-15 12)

Table 2. Reason for and frequency of medical apps use in the emergency department

Reason for Using Medical App Never Rarely Occasionally Frequently Very Frequently
Learn about drug dose 1 (%2) 2 (%4) 12 (%24) 19 (%38) 16 (%32)
indication

To evaluate ECG samples 6 (%12) 7 (%14) 6 (%12) 19 (%38) 12 (%24)
To evaluate radiological images 4 (%8) 6 (%12) 16 (%32) 18 (%306) 6 (%12)
Case evaluations 8 (%10) 6 (%12) 20 (%40) 10 (%20) 6 (%12)
Preparation for the Specialty 9 (%18) 7 (%14) 18 (%306) 12 (%24) 4 (%8)
Exam in Medicine

Reading Papers 12 (%24) 19 (%38) 13 (%26) 4 (%8) 2 (% 4)
Medical Dictionary 7 (%14) 19 (%38) 15 (%30) 6 (%12) 3 (%0)
Anatomy 7 (%14) 18 (%30) 17 (%34) 5 (%10) 3 (%0)
Medical Calculator 26 (%52) 14 (%28) 7 (%14) 2 (%od) 1 (%2)

Number of participants = 50

Discussion

The information that can be accessed easily, quickly
and from anywhere at any time using the mobile
devices offer benefits in many areas such as
transportation, education, tourism and healthcare. For
this reason, healthcare professionals and medical
students frequently access information through
mobile devices or computers, and this practice has
become a part of their training. Many studies have
been performed regarding the access of information
by medical students mobile devices and
applications.

via

Emergency medical training is one of the fundamental
aspects of medical education. After graduating from
six years of medical education, medical students in
Turkey begin their work in the emergency
departments of city or rural hospitals. This increases
the students’ interest in emergency medical training,
but also leads them to become concerned after
graduation about their competence and proficiency in
emergency patient management. In their study on 288
senior year medical faculty students, Yalcinoglu et al.
found that the students were the most concerned
about dealing with emergency patients (70.5%) (14).
The aim of the present study was to investigate the
most common reasons for medical app usage in the
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Table 3. Students' Opinions about Medical Apps

St 1
St.rongly Disagree  Undecided Agree rongy
Disagree Agree
I tend to make more use of
emergency department medical apps 1 (2,0) 9 (18,0) 6 (12,0) 22 (44,0) 12 (24,0
more.
Medical apps contribute to the faculty 4 (8,0) 2 (4,0) 9 (18,0) 29 (58,0) 6 (12,0)
courses.
Medical apps increase my knowledge
on drugs, 2 (4,0 1 (2,0) 6 (12,0) 27 (54,0) 14 (28,0)
Medical apps increase my knowledge
on diseases. 2 (4,0) 2 (4,0) 6 (12,0) 33 (66,0) 7 (14,0)
I will continue to use medical apps
after T graduate. 2 (4,0 1 (2,0) 6 (12,0) 28 (56,0) 13 (26,0)
Every medical faculty student should
use medical apps, 2 (4,0 3 (6,0) 14 (28,0) 22 (44,00 9 (18,0)
I trust the accuracy of the medical 1020 4(8.0 22 (44.0 23 (46.0 000
information found in medical apps. 2,0) ,0) (44,0) (46,0) 0.0)
1 find the advernsements in medical 12,0 3 (6,0) 4 (8,0) 19.(38,0) 23 (46,0)
apps annoying.
I think my need for course
books/lecture notes decreased after I 3 (6,0) 18 (36,0) 13 (26,0) 14 (28,0) 2 (4,0
started using medical apps.
emergency department by the students, who and to recall the doses and commercial names of the

frequently make use of mobile phones. It was found
that the most commonly used applications were those
that evaluate and provide information on drugs, ECG
and radiological images, while less commonly used
applications included those for reading medical
papers and  applications  containing  medical
dictionaries and anatomical information. Medical
calculator applications, on the other hand, were rarely
used. Furthermore, 68% of the students were of the
opinion that, compared to the other branches,
medical app use increased to a greater extent during
emergency medical training.

In their study conducted on medical students,
residents and faculty members in a Canadian
University, Jill T. et al. found that the most commonly
reported uses of mobile devices in all of the groups
were finding drug information (73.5%), performing
clinical calculations (57.9%) and taking notes (51.6%).
They reported that more than 50% of 3rd and 4th
year students and residents used android apps on
mobile devices to find drug information (15). In the
present study, it was determined that more than 70%
of the students used medical apps in the emergency
department to find the doses of the drugs used in
patient treatment planning and to identify the
commercial names of the drugs that are prescribed.
As such, medical students needed to use medical apps
in order to remember the active substances of drugs

drugs during practice. This suggests that they have
problems in combining the information they acquired
in the pharmacology course with actual clinical
practice.

Similar to drug use, ECG was found to be the second
main subject in which students felt a shortcoming in
their education. Most clinical doctors, including those
in general practice, are expected to have sufficient
knowledge to evaluate ECG results, such that they
can make an accurate diagnosis and decide on patient
management or appropriately refer patients to other
departments. For this reason, ECG training is given
in different branches as part of the medical education
curriculum. Our experience and current studies show
that most medical students do not feel competent in
evaluating ECG results (16, 17). In their study on
medical app use, Sayedalamina et al. found that only
3% of students used medical apps containing ECG
guides, and that the rate of instant ECG evaluation
was 2.4% 8. In our study, 38% of the students
reported that they frequently used medical apps for
ECG, while 24% reported that they very frequently
used medical apps for ECG. The most likely reason
for the high use of applications on ECG training was
thought to be the high rate of atypical or subclinical
coronary syndrome cases, especially in
emergency departments, and the fact that ECG is

acute
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used as a diagnostic tool not only for acute coronary
syndrome but also for many other diseases.

Medical students know that developing their
radiological imaging evaluation skills is highly positive
and beneficial for their future careers (18, 19). The
best way to learn radiological information is to find a
balance between memorising, visualising and
understanding (20). One of the most common
reasons for the use of medical apps in the emergency
department is the evaluation of radiological imaging
results, and the fact that radiological images are
commonly used as a diagnostic/differential diagnostic
tool in the emergency department. This suggests that
the students felt the need to repeat and visualize the
information they previously received in their courses.

It was found that the students occasionally used the
medical apps for evaluating cases and preparing for
the specialty exams they will take after graduation.
This is thought to be due to the fact that the final year
medical curriculum consists mostly of practical
courses, which somewhat distances the students from
theoretical education due to the higher number of
patients they have to evaluate. This leads the students
to look out for practical training on topics that are
more directly related to their patients, such as
treatment, ECG evaluation and drug dose.

In their study on the senior students of a university
medical school in Kenya, Masika et al. found that
31% of the students never used applications
containing medical calculators (11). In our study, we
found that 52% of the students in the emergency
medical training programme never used applications
containing medical calculators. In their study, Masika
et al. found that 13% of the students never used
applications containing medical dictionaries (11).
Similarly, we also found that 14% of the students in
the emergency medical training programme never
used software containing medical dictionaries.
Furthermore, in their study published in 2012, Payne
et al. found that 47.8% of medical students never
used applications containing clinical score/medical
calculator apps (12). In our study, it was found that
the ratio of students who never used applications
containing medical calculators (which are an integral
part of practice in emergency medical training) was
52%. The probable reason for the less frequent use of
applications  containing  medical  dictionaries,
anatomical information and medical calculators by the
students during their emergency medical training is
the fact that these topics are of a more theoretical
nature, and that they are not used heavily in bedside
practices.

It was found that students generally had positive
opinions about medical apps, with the students

expressing that these applications contributed to their
education, that these applications increased their
medical knowledge, and that they would continue to
use these applications after graduation. The positive
opinions found in this study were similar to the ones
reported in previous studies (8, 13). As a negative
opinion, students expressed their annoyance at the
advertisements in medical apps. Interestingly, 42% of
the students disagreed with the view that medical
apps teduce the need for course books/lecture notes.
Medical app use among senior year medical faculty
students is increasing.

Medical apps are frequently used during emergency

medical training, and students tend to utilize
applications on drug information, ECG and
radiological ~ evaluation more frequently than
applications ~ containing  medical  dictionaries,

anatomical information and medical calculators. This
may be due to the fact that there is a greater need for
these applications in clinical practice, or it may be due
to students considering themselves as inadequate or
lacking competency in these subjects. We think that
increasing the amount of training in the areas of
drugs, ECG and radiological evaluation, in particular,
will be more beneficial for the students.
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