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Abstract

Medical mobile applications help improve patient care quality, reduce medical errors, and help physicians make faster, evidence-based decisions
in patient care, follow-up and rehabilitation. In this study, it was aimed to determine the usage level of smart phone applications among
emergency physicians, to investigate the effects of these applications on diagnosis and treatment, to examine their benefits, to determine the
expectations regarding these applications, and to raise awareness on ethical issues. Between 02/25/2018 and 03/25/2018 emergency medicine
residents in many provinces of Turkey, emergency medicine specialists, were investigated smartphone app to be used in practice with
academics. A statistically significant difference was found between emergency medicine experience and mobile application use (p: 0.020). Most
of the physicians surveyed had started using their first mobile apps 4 years ago. It was determined that most of the participants using mobile
applications in the medical field were using them as a clinical decision tool. It was observed that those with visual expressions were mostly
preferred in the use of mobile applications in the medical field (63.1%). It was determined that 75% of the participants found instant messaging
applications useful in the professional field. The biggest problem identified in terms of medical ethics of mobile medical applications; was the
thought of a violation of patient privacy. Although technological devices make our lives easier in many ways, examination is of great
importance in the patient-physician relationship. Medical mobile applications should be prepared professionally and the content quality should
be checked by experts. Due to the nature of current research, it is inevitable that technologies become outdated. There is a need for more
comprehensive and up-to-date studies on this subject that appeal to large audiences.
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1. Introduction

Smartphones and tablet PCs are popular devices that have screens and hardware limitations, causing connection
been integrated into the daily life of many people (1). problems. The reliability of medical applications is
Smartphones have become increasingly valuable in the controversial (6).

healthcare industry and medical research due to the increasing
number of smartphone users and functionality. Mobile
technologies provide essential advantages for doctors in easy
communication, data downloading, and accessing evidence
(2). Clinicians, healthcare companies, and patients are closely
interested in  smartphone technologies. = Smartphone
technologies developed in the medicine category offer an

The present study evaluates the most widely used mobile
applications developed for healthcare professionals by
emergency physicians. The study aims to determine the scope
of smartphone applications in the emergency medicine field,
investigate their effects on diagnosis and treatment, and raise
awareness about medical ethics.

opportunity in improving patient care and decreasing medical 2. Material and Method
malpractice by promoting rapid access to evidence-based A survey was conducted on the use of smartphone
medical knowledge (3, 4). “ Mobile Health Applications User applications in emergency medicine practice among

Trends Research in Turkey” was announced for the first time emergency —medicine residents, ~emergency —medicine

in Digital Health Summit Turkey 2013. It was reported by physicians, and faculty members working in different
Georgetown Medical School that medical students have provinces of Turkey between February 25, 2018, and March
augmented their diagnostic capabilities by using smartphones 25, 2018. The participation of volunteers was enabled by
and that mobile technologies contribute to the education of
the students (5). Despite all advantages, there are many
problems in this regard. Smartphones may have small display

face-to-face communications or phone and e-mail contact.
Before starting the data collection phase of the study,
approval was granted by the Yiiziincii Y1l University Faculty
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of Medicine Clinical Trials Ethics Committee with a decision Table 1. Sociodemographic data of the respondents participating in
number of 16 dated February 16, 2018. Three hundred and the survey titled “The place of smartphone applications in
twenty respondents were taken into consideration. General emergency medicine

practitioners working in the emergency departments and n_
physicians who do not use smartphones were not included in __

the survey. Less than 25 years 1.3%
26-35 years 224 70%
Descriptive statistics for the studied variables included 36-45 years 80 25%
mean, standard deviation, minimum and maximum values, More than 45 years 3.8%
and categorical variables were expressed as number and _—
percentage. The mean values for continuous variables were Male 60.3%
compared between the groups using a one-way analysis of o emale 27 39.7%
variance. Following the analysis of variance, Duncan’s __
. . .. Specialist 45.3%
multlple range test w.as used to determine significantly Research Associate l 4 1 44.1%
dlfferen.t Values.. A chi-square test was used to compare Faculty Member 10.6%
categorical variables between the groups. The level of _—
statistical significance was set at an alpha of 5% in the Central Anatoha 23 8%
calculations, and the SPSS version 21 software package was Marmara 68 21.3%
used in the analysis. Eastern Anatolia 47 14.7%
3. Results Southeastern Anatolia 37 11.6%
Of the respondents, 70% were aged 26-35 years, 60.3% were IZI:gd;:;rranean g 13;]%
males, 61.6%.had an experience of more than six years, arlld Black Sea 18 5.6%
40% worked in the emergency department for more than six _—
years (Table 1). 1-3 years 53 16.6%
A statistically significant relationship was found between 4-6 years 70 21.9%
emergency medicine experience and the intended purpose of 7-10 years 101 31.6%
More than 10 years 30%

using mobile applications (P=0.020). When comparing age

and intended purpose of use, the most common purpose of __

. .. 1-3 years 29.4%
using smartphones was communication among respondents 426 vears 9 8 30.6%
. . 0

aged less than 45 years. In comparison, 58.3% of the . my years 74 23.1%
- . 0

respondents aged more than 45 years (n=7) used smartphones o o 10y o 54 16.9%

for academic-professional purposes, and 25% (n=5) use them
for communication purposes (Fig. 1).

Clinical Decision
= Communication-instant messaging, = Entertainment-game / CESN G2 \

u MNews m Academic-professional purposes

Calculation and
Formulation
52.2% (n=167)

Literature Search
41.9% (n=134)
8%

11% \
B
14% '

67%

Access to
Knowledge 46.6%

Communication

) ) ) L (n=149) 20% (n=64)

Fig 1. Mobile health applications user trends of the participant

Of the respondents, 45% (n=144) started using mobile \ S
applications four years ago while 61.5% of the specialists 2RI (0as
(n=88) and 52.9% of the faculty members (n=18) started
using mobile applications four years ago (P=0.00). Fig 2. Professional uses of mobile health applications

It was found that the majority of participants using mobile Concerning the effect of mobile applications ’style of
applications in the field of medicine used these applications presenting the knowledge on the preference, applications with
as a clinical decision-making tool during patient care (Fig. 2). the visual presentation were the most liked and preferred
Faculty members (70.6, n=24) were ahead of residents (39%, among mobile applications in medicine (63.1%).

n=55) and specialists (38.2%, n=55) in terms of using the

applications for literature search purposes (P=0.02). The applications teaching the content with a clinical basis,
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such as differential diagnosis for a symptom, were rated as
beneficial by 52.9% (n=18) of the faculty members, 49.6%
(n=70) of the research associates, and 35% (n=51) of the
specialists (P= 0.024). No significant difference was found
among the occupational groups and the experience groups in
emergency medicine regarding the use of calculation
applications (P=0.876, P=0.993).

The most common expectations of the participants from
mobile applications were being free of charge or cheap (Fig.
3) whereas 66.9% (n=97) of the specialists and 64.7% (n=22)
of the faculty members attached importance to mobile

applications being ad-free (P=0.007).

Fig 3. Expectations of the participants from mobile health
applications

The most commonly used applications by the participants
were Medscape, UpToDate, Calculate by Qx MD, TATD,
PubMed mobile, MDCalc, and Cepilag (Table 2). The
UpToDate application was more commonly preferred by the
faculty members than the specialists and residents (p=0.02).

Table 2. Variety of mobile health applications commonly used by the participants

107

Medscape 22 1 70%
UpToDate 193 61%
Calculate by QxMD 70 63 29 . 162 51%
TATD 48 71 33 7 159 50%
PubMed 40 69 23 . 132 42%
LI A 41 40 27 . 108 34%
Calculator
Cep llag 16 45 36 11 108 34%
WikEm 24 37 23 5 89 28%
ACLS 20 34 19 5 78 24%
5-Minute Emergency 18 26 20 6 7 23%
Consult
Read by QxMD 23 28 17 2 70 22%
Aamelly @ Insigsngy 15 29 20 9 66 21%
Medicine
WAMEIIS Drug 12 28 19 3 62 20%
Reference
Resuscitation 12 33 12 3 60 19%
EM Reference 9 24 13 3 59 18%
QuickEM 13 21 16 3 53 17%
SonoSchool 8 26 16 3 53 17%

The use of Pubmed applications was related to the
occupational group and emergency experience (P=0.013).
This application was rated as very good (29.4, n=10) and
good (26.5%, n=9) by the faculty members and as good by
the specialists (25%, n=36) and the residents (17.1%, n=24)
(P=0.018) (Table 2).

The MDCalc use rate increased with increasing years
worked in the emergency department, and faculty members
participating in the survey reported more frequent use than
the emergency medicine residents and specialists (P=0.00).

The most common problems that the participants face
while using mobile health applications were over-detailed
application content and the difficulty of reading the content
on the smartphone (Fig. 4).

instant  messaging
cardiologists and

Emergency  physicians  used

applications, most commonly with

orthopedists (Fig. 5).

ECG recordings and radiographic images were most
commonly shared materials by the users of instant messaging
applications (Fig. 6).

Chart Title

¢ t oreig 138 poora ty
r ' m

Fig 4. Problems encountered by the participants while using mobile
health applications

S\
.

Fig 5. Departments with which emergency physicians use instant
messaging the most

u66.3% cardiology
m54.1% orthopedics,

29.7% plastic surgery,
m 26.9% radiology,
»20.9% neurosurgery,

15.3% chestdiseases,
m 47% thoracic surgery,
u Other
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mECG recordings

m Radiographic images

u Photo of the patient/lesion

m Video recording of a seizure, etc.

w Laboratory tests, medical reports, etc

4>

51 119

Fig 6. The most commonly shared materials by the participants in
instant messaging applications

There was a significant difference in the use of paid
applications among emergency physicians, faculty members,
and residents (P=0.004). Of the respondents, 30.3% (n=97)
reported institutional funding support for the use of these
applications.

It was found that 11.3% of the participating physicians
have taken part in the mobile application development
process. Of physicians participating in the medical application
development process, 52.8% were specialists, 36.1% were
research associates, and 11.1% were faculty members. There
was no significant difference among the occupation groups
concerning participation in the mobile application
development process (P=0.543). Of the participants, 28.8%
have considered developing a mobile health application, and
faculty members were more willing to develop a mobile
health application than the other groups (P=0.013).

Of the participants, 75% found instant messaging
applications helpful in their profession.

Privacy violations and a lack of control were regarded as
the most significant problems of mobile health applications in
terms of medical ethics. Also, incomplete or incorrect
information and misguidance due to commercial purposes
were the prominent concerns among the participants.

4. Discussion

There has been an increase in the volume of patients
presenting to the emergency departments in recent years. The
increase in emergency admissions causes delays in the
examination and treatment of emergency patients, affecting
patient satisfaction and healthcare quality unfavorably (7).

The role of smartphones in medicine and education
appears promising and exciting, and a study reviewing all
uses of smartphones in medicine and medical education has
reported many uses of smartphones in medicine (8). The
present study found that mobile phones are used for
professional purposes at a rate of 92.8%.

A study examining the use of smartphones and mobile
applications among emergency physicians and medical
students has found that most participants possessed
applications related to medicine and often preferred
applications related to disease diagnosis and management,
drug reference applications, and clinical scoring systems and
calculators (9). Similar to their study, the present study found
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that emergency physicians used mobile applications for
clinical decision making, calculation and formulation,
accessing the knowledge, literature search, sample cases, and
consultation purposes.

In Heidelberg University Hospital, the physicians
designed a smartphone application to simplify procedures and
existing paper-based guidelines for use by the physicians and
nurses in the pediatric emergency clinic (10). The present
study also found that 11.3% of the participants were actively
involved in the development phase of any medical
application, and 28.8% made designs to improve a medical
application.

In 2011, Mohan et al. evaluated mobile health applications
on PubMed, Google, and Apple Store platforms and reported
more than 10,000 downloads related to medicine and
healthcare, one-third of which were free of charge (11). The
present study found that most participants preferred free-of-
charge applications and paid and unpaid applications did not
differ in quality and efficiency. It was also found that
approximately one-third of the participants received
institutional support for access to paid applications.

The studies evaluating teleconsultation and teleconference
systems suggest that burn lesions can be examined for their
sizes and depths as in bedside examination and that image
quality of portable devices allows such examination. The
studies in the literature have demonstrated the applicability of
smartphone-based consultation systems in evaluating burn
injuries (12). Similarly, 75% of the participants in the present
study reported professional benefits of instant messaging
applications. Emergency physicians often preferred these
applications to communicate with cardiologists and
orthopedists, and the most commonly shared materials were
ECG recordings, radiographic images, and photos of skin
lesions.

In a study by Xu and Zang, the main problems of mobile
health applications are listed as the following: the complexity
of classification, low accessibility, lack of control
mechanisms, privacy concerns and user confidence (most
mobile health applications do not warrant user privacy) (13).
The present study also observed that privacy violation and
lack of control mechanisms were the most significant
problems for mobile applications in terms of medical ethics.
At the same time, incomplete and incorrect knowledge and
misguidance due to commercial purposes are prominent
ethical concerns.

Recent mobile device-based observational studies are
regarded as promising sources of information for researchers.
In light of the present research, mobile applications published
in the medicine category are considerably popular among
emergency physicians and provide professional convenience.

Conflict of interest
The authors declare no conflict of interest.



Akkus et al. / J Exp Clin Med

Acknowledgments

Before starting the data collection phase of the study, approval
was granted by the Yiizincii Yil University Faculty of
Medicine Clinical Trials Ethics Committee with a decision
number of 16 dated February 16, 2018.

References

1. Jahanshir A, Karimialavijeh E, Sheikh H, Vahedi M, Momeni M.
Smartphones and medical applications in the emergency
department daily practice. Emergency 2017; 5:1.

2.0nder M, Narin B. Akilli telefonlar ve mobil uygulamalarin
(Apps) dermatolojide kullanimi/Smart phones and apps
application in dermatology. Turkderm 2013; 47:1.

3. Lindquist A, Johansson P, Petersson G, Saveman B I, Nilsson G.
The use of the Personal Digital Assistant (PDA) among personnel
and students in health care: a review. Journal of medical Internet
research 2008; 10:4, e31.

4.Prgomet M, Georgiou A, Westbrook J I. The impact of mobile
handheld technology on hospital physicians' work practices and
patient care: a systematic review. Journal of the American Medical
Informatics Association 2009; 16(6): 792-801.
doi.org/10.1197/jamia.M3215

5. Dala-Ali BM, Lloyd MA, Al-Abed Y. The uses of the iPhone for
surgeons. The surgeon 2011; 9(1): 44-48.
doi.org/10.1016/j.surge.2010.07.014

6.0’Neill S, Brady RRW. Colorectal smartphone apps:
opportunities and risks. Colorectal Disease 2012; 14.9: €530-e534.
doi.org/10.1111/j.1463-1318.2012.03088.x

7. Moskop JC, Sklar DP, Geiderman J M, Schears RM, Bookman K

J. Emergency department crowding, part 1—concept, causes, and
moral consequences. Annals of emergency medicine 2009; 53(5):
605-611.doi.org/10.1016/j.annemergmed.2008.09.019

8.0Ozdalga E, Ozdalga A, Ahuja N. The smartphone in medicine: a
review of current and potential use among physicians and
students. Journal of medical Internet research 2012; 14(5), e128.
doi: 10.2196/jmir.1994.

9.Payne KFB, Wharrad H, Watts K. Smartphone and medical
related App use among medical students and junior doctors in the
United Kingdom (UK): a regional survey. BMC medical
informatics and  decision making 2012; 12(1):121.doi:
10.1186/1472-6947-12-121.

10. Schmucker M, Heid J, Haag M. Development of an
accommodative smartphone app for medical guidelines in
pediatric emergencies. In:Horbst A, Hayn D, Schreier G,
Ammenwerth E (eds.), eHealth 2014-Health Informatics Meets
eHealth.1st ed. Netherlands; I0S Press BV; 2014; p. 87-92.

11.Mohan AT, Branford O A. iGuide to plastic surgery: iPhone
apps, the plastic surgeon, and the health care
environment. Aesthetic surgery journal 2012; 32(5): 653-658.
doi.org/10.1177/1090820X12448815

12. Hasselberg M, Wallis L, Blessing P, Laflamme L. A smartphone-
based consultation system for acute burns—methodological
challenges related to follow-up of the system. Global Health
Action 2017;10(sup3):1328168.
doi.org/10.1080/16549716.2017.1328168

13. Torous J, Roberts LW. The ethical use of mobile health
technology in clinical psychiatry. The Journal of nervous and
mental disease 2017;205(1): 4-8.
doi:10.1097/NMD.0000000000000596

387



