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Abstract

Today, in the field of healthcare of the leading countries of the world there is a technological breakthrough due to the use of
modern electronic systems. Thanks to the use of medical electronic technologies, it is possible to improve the quality of medical and
pharmaceutical care for all segments of the population. The eHealth system provides opportunities for direct participation of patients in
their health, which involves organization of a healthy lifestyle and disease prevention.

The aim of the study was to analyze the experience of implementation of mobile medical applications and electronic medical
systems within eHealth in the healthcare systems of the leading countries of the world and Ukraine.

Materials and Methods. Ministry of Health of Ukraine, FDA, WHO, NHS, ABI Research and other open information data-
bases and statistical agencies were used in the work. The analytical, comparative and generalization of scientific information methods
were chosen for the research.

Results and Discussion. Modern reformation and further development of the healthcare system of Ukraine provides for the
introduction of not only government programs of reimbursement, but also the introduction of electronic information systems, mobile
applications for medical, pharmaceutical workers and patients at all stages of medical and pharmaceutical care. The integrated im-
plementation of eHealth determines availability of the necessary healthcare management information system, which should have the
following components: registers of medical institutions, services, doctors, patients, diagnosis coding system and electronic medical doc-
umentation (electronic medical records and prescriptions). Currently, 1472 medical institutions, 24506 doctors and 21068249 patients
have joined eHealth in Ukraine.

Conclusions. It has been determined that information electronic technologies allow not only to reduce government spending
on the healthcare, but also to achieve a reduction in the number of errors in prescriptions, visits to doctors without the necessary needs
and decrease the total number of deaths. The introduction of electronic technologies, in particular mobile applications for the national
healthcare system in Ukraine should be controlled by state authorities and independent international organizations on the control and
development of information electronic systems.
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1. Introduction
The current reform of the national healthcare system (NHS) is aimed at Ukraine’s aspiration
to join the European community. One of the main features of each developed European country is
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the appropriate level of NHS, which key features are the high level of medical and pharmaceutical
services. It is known that modern trends in the development of NHS in the leading countries of the
world are electronic technologies — mobile and electronic medical systems, especially electronic
health system (eHealth), which rapid spread and use open up new and innovative means for im-
proving the provision of medical and pharmaceutical care. In addition, thanks to modern electronic
technologies, in particular online training, it is possible to have the increased access of the popula-
tion in middle-and low-income countries to first aid training [1].

2. Aim of the research

According to the forecasts of the RAND Institute the large-scale distribution of eHealth will
determine reduction of the healthcare costs by 142—371 billion USD each year [2]. Therefore, the
aim of our study was to analyze the experience of implementation of mobile medical applications
and electronic medical systems within eHealth in the healthcare systems of the leading countries
of the world and Ukraine.

3. Materials and methods

Materials of the Ministry of Health of Ukraine, FDA, WHO, NHS, ABI Research and other
open information databases and statistical agencies were used in the work [3—6]. The analytical,
comparative and generalization of scientific information methods were chosen for the research.

4. Result

Low solvency of citizens in low- and middle-income countries leads to low availability of treat-
ment of the most common diseases and deterioration of the epidemiological situation in these coun-
tries. Ukraine is not an exception; its current state of the healthcare development does not meet the
needs of the majority of citizens. In this regard, NHS of Ukraine has taken a tack of development for
the introduction of similar systems in the leading countries of the world, which governments are ac-
tively implementing the national programs to improve medical and pharmaceutical care and increase
the availability of drugs for all segments of the population. For example, the “Available medicines”
program was introduced by the Cabinet of Ministers of Ukraine in 2017, and with the support of Man-
agement Sciences for Health (MSH) from 1.09.2017 the country launched the project “Safe, available
and effective medicines for the Ukrainians” (SAFEMed) [7, 8]. The aim of this project is to improve
and optimize the functioning of the financing mechanisms of NHS. At the same time, the introduction
of eHealth into NHS of Ukraine is hampered by limited budget funding and the absence of the rational
development concept. In addition, the issue of the introduction of electronic information technologies
in the healthcare, in particular mobile applications for use by medical and pharmaceutical specialists,
as well as patients, remains unsolved, and taking into account the foreign experience such mobile ap-
plications have a huge demand [1]. It should be noted that eHealth involves the use of mobile devices in
the process of collecting medical information about patients and transferring it to doctors.

In connection with the above, the study of the foreign experience in application of sepa-
rate elements of eHealth on the example of some developed countries is rather relevant for NHS
of Ukraine.

According to the estimates of the Commonwealth of Nations NHS fund, the United King-
dom now has the most effective NHS due to large-scale and effective use of information technol-
ogies in this area. Under the UK law, general practitioners (family doctors) are allowed to send
information messages regarding drug prescriptions from the hospital post office to the pharmacy.
This has led to the fact that the process of receipt of an electronic prescription in pharmacies has
become more effective and convenient for both patients and pharmacists. In addition, the results of
studies by experts of Commonwealth of Nations showed that in the UK, USA and Switzerland the
number of errors in electronic prescriptions decreased by 60 %. At the same time, the introduction
of information mobile systems in these countries reduced the overall mortality rate by 45 %, from
emergency events by 20 %, the number of visits to medical professionals by subject-related reasons
decreased by 14 %, tariff costs decreased by 8 %, more than 50 % of the population began to use
Internet resources to communicate with the doctor [9, 10].
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As it was mentioned, recently mobile applications in medicine, involving the use of mobile
devices in the process of collecting medical information about patients and transferring it to doc-
tors, as well as monitoring (in real time) the vital functions of the patient’s body and direct remote
aid through special mobile devices, are in great demand.

According to the data of ABI Research analytical company, it has been found that by 2019
the number of users of medical mobile applications will increase to 500 million people. Moreover,
the volume of the market of mobile applications in medicine in 2017 increased almost 11 times
compared to 2013. It should be noted that the first place by the number of downloads are appli-
cations with reference books of medicines (23.7 %), the second place is occupied by applications
with physical exercises (20.2 %), the third one — applications that help to track the health status
(12.9 %), and the fourth place — applications for disease prevention (10.1 %) [9]. According to the
WHO data various types of services are implemented within the framework of mobile medicine,
the most common of them are shown in Fig. 1.
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Fig. 1. The most common types of services within the framework of mobile medicine

(the WHO data)

Therefore, mobile medicine works to raise awareness of the population, for example con-
cerning topical issues of healthcare. It should be noted that according to the KPCB forecasts the
world market of mobile medical applications would reach 102.43 billion USD by 2022. Today, the
largest market of medical mobile applications is the United States. Potential markets of mobile
applications in healthcare are projected to grow at maximum speed over the next five years. This
concerns the Asia-Pacific region, Latin America and Europe [11-15].

The characteristics of the ranking of the top 15 medical mobile applications in popularity
having a direct connection with the existing NHS are presented in Table 1. According to this
Table 1, it has been found that 73 % of mobile applications are partially paid and 13 % are fully paid
and free, respectively. Conventionally, all applications that are listed in the Table 1 can be divided
into applications for doctors; patient applications; doctor and patient collaboration applications. A
brief description of the applications is given below.

Applications such as Medscape, Epocrates, Read by QxMD, UpToDate, Isabel, Dyna Med
Mobile are similar to each other and represent an encyclopedia on medical information, they have
the same interface and principle of operation [16—18]. These applications contain information about
various diseases and their treatment methods [19-21].

NEJM This Week and Fig. 1 Medical Images mobile applications are with the same direc-
tion of work — they help doctors exchange medical images of the patient for consultation or diagno-
sis while maintaining confidentiality [22, 23].

Applications Virtual Practice for Doctors, My Chart, and iPharmacy designed specifically
for doctor and patient collaboration. They could be used in case you do not get to the doctor or do
not receive the necessary clarifications regarding medication [24, 25]. The uniqueness of the doc-
tor-patient applications creates conditions remotely and always in touch, as well as more detailed
personal consultation with the patient [26].

46

Pharmacology, Toxicology and Pharmaceutical Science



Review article (2019), «KEUREKA: Health Sciences»
Number 5

It is worth noting that such mobile applications as Cardio Smart, Calculate by QxMD, which
are created specifically for the doctor to work with patients suffering from cardiovascular diseases.
These diseases occupy a leading place in the world in the number of prevalence among the work-
ing-age population. Therefore, there is no doubt about the relevance of creating applications for this
pathology. Applications 1 help both doctors and patients to understand what happens to the vessels
and the heart in various types of pathologies of the cardiovascular system [27, 28].

The mobile app Doximity deserves special attention. This application is one of the largest
networks of interconnected doctors of various specialties in the United States. This is very conve-
nient as you can quickly respond to questions from colleagues on the formulation of a diagnosis or
to have the opinion of several experts [29].

Goo Patient created for patients who monitor their health. Thanks to the work with the appli-
cation, it becomes possible to upload your analyzes and have them at hand always in dynamics [30].

Thus, the positive experience of the implementation of mobile applications within eHealth
in the leading countries of the world provides NHS with tools for the effective and rational use of
medical and pharmaceutical resources of the sector and the high-quality medical and pharmaceu-
tical care to patients.

Now there is also a tendency to the introduction of information electronic systems in Ukraine.
Thus, since 2008 on the initiative of the Ministry of Health of Ukraine there was an attempt to in-
troduce an electronic medical passport of the patient and the all-Ukrainian electronic register of
patients, but only in 2018, as part of the reform of NHS, the eHealth project was launched, the total
cost of its development amounted to 400 thousand USD. The aim of eHealth was to optimize provi-
sion of medical care to patients and improve the work of doctors with the involvement of electronic
healthcare, as well as monitoring the rationality of the use of budgetary funds [31-33].

It should be noted that the effectiveness of eHealth implementation requires availability of
the appropriate healthcare management information system, which has the following components:
registers of medical institutions, services, doctors, patients, diagnosis coding system and electronic
medical documentation (electronic medical records), in particular electronic prescriptions.

Today one needs to choose one of 14 available medical information systems to work with
eHealth: Helsi, MIC EMCiMED, Doctor Elex, MEDSTAR, MEDICS, Polyclinic without queues, Me-
dAir, MedCard Plus, Askep.net, Health24, nHealth, UASMART, Medinfoservice, MIS “Kashtan”.
Currently, in Ukraine 1472 medical institutions, 24506 doctors and 21068249 patients joined
eHealth. The largest number of institutions participating in the project was in the Lviv region —
140 institutions (9.51 % of the total number of participating institutions), the Dnipropetrovsk region
was in the second position— 94 (6.38 %) in the third position was Kyiv — 90 (6.11 %) and the fourth
was the Kharkiv region — 87 (5.91 %) institutions, respectively. At the same time, the smallest num-
ber of participating institutions was in the Luhansk region— 19 (1.29 %).

The largest number of doctors who took part in the project was observed in the Dniprope-
trovsk region — 1924 (7.85 % of the total number of participating doctors), in the Kharkiv region —
1771 (7.22 %), in Kyiv — 1731 (7.06 %), and in the fourth position there was the Lviv region — 1668
(6.80 %) doctors, respectively. By the number of patients who signed a contract (declaration) with
the hospital and the family doctor the leader was the Dnipropetrovsk region — 1779743 (8.44 % of
the total number of declarations), the Kharkiv region was in the second place — 1602772 (7.60 %)
the Lviv region was third — 1459589 (6.92 %) and in the fourth position was Kyiv — 1284785 (6.09 %)
declarations, respectively.

It should be noted, that most healthcare institutions are not in a hurry with the introduction
of medical information systems required for effective participation in the abovementioned project.
It may be connected with the unwillingness of health professionals to use electronic information
systems due to the age of specialists, their inability or unwillingness to master the tools of modern
information globalization.

Therefore, currently eHealth is the initial link in creating the national information electronic
system of the healthcare. The next step in the reform of NHS should be distribution of mobile med-
ical applications that will interact with the electronic information system. The characteristics of the
basic principles of mobile medical applications are presented in Fig. 2.

47

Pharmacology, Toxicology and Pharmaceutical Science



Review article

(2019), «kKEUREKA: Health Sciences»
Number 5

Table 1

The top 15 mobile medical applications for doctors, pharmacists and patients

Name of a medical
mobile application

Characteristics

Medscape

Epocrates

Read by QxMD

UpToDate

Doximity

Isabel

Calculate by QxMD

Virtual Practice for
Doctors

NEJM This Week

Figure 1 Medical
Images

My Chart
Dyna Med Mobile

iPharmacy

Goo Patient

Cardio Smart

Multi-purpose medical reference book comprising original articles on various subjects, news from the
world of medicine, more than 7 thousand patient information leaflets, tests for the drug compatibility, etc.
It is one of the most informative resources for both physicians and consumers (free)

It is used mainly by doctors to obtain information about drugs and their interaction (part of the content is
free, additional information is paid)

It allows you to read and download research results, journals and articles from a variety of sources (open
access journals, Pubmed and documents from relevant institutions). “Read” is a free application, but some
journals and Pubmed may require a subscription

Medical reference book (the program is free, but access to information provides for a subscription to the
database — 499 USD for a year)

The largest social network for doctors in the United States (about 40 % of medical professionals are users
of this program). With a mobile phone and web platform, doctors can use the Doximity functionality to se-
curely share Health Insurance Portability and Accountability Act data. Downloading the application is free

The Isabel database has more than 6 thousand reports about diseases and symptoms, and it gives the pos-
sibility to specify results by age, sex of the patient, etc. To use the application the online access is required
(it is free, but to use all of the functions you need to purchase a paid subscription)

Application for doctors practicing in cardiology, oncology and obstetrics. “Calculate” turns authoritative
scientific medical research into practical tools for diagnosis, selection of doses of drugs, management of
treatment, etc.

It allows the doctor to be in contact with the patient outside work (remote control of the patient and the
ability to answer text questions)

It has access to the latest articles, allows you to view images of various medical pathologies, listen and see
audio and video reviews of articles

It allows to view and share medical images with other professionals. The application ensures the privacy
of the patient by using an automatic blocking of the person and eliminating the identifying information

It is designed for individual use by patients. MyChart creates a direct communication between patients
and healthcare professionals

It includes medical resources, information about places of providing medical care, reviews of more than
3,400 various topics (it costs 395 USD a year for a medical practitioner)

It is a tool for patients and doctors that helps to find the prescribed drugs at the lowest price and has an
electronic discount card

It allows to create the own electronic medical card, store the results of examinations (MRI, ultrasound),
copies of insurance, prescriptions, etc. The paid version allows you to register an account for several
family members

It was created to discuss cardiovascular disease with patients. The doctor will be able to demonstrate to
the patient exactly what happens to the heart muscle during a myocardial infarction or describe the pro-
cess of coronary angiography, etc.
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provision of
medical and

pharmaceutical care

saving doctor’s and
patient’s time
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the patient with the doctor,
monitoring of the state of health
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Fig. 2. The characteristics of the basic principles of mobile medical applications
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5. Discussion

When developing and introducing mobile medical applications in NHS, the Guidelines to
mobile medical applications for professionals in the field of industry and food and medicines re-
leased by the FDA (USA) should be taken into account. This document explains that the agency
monitors mobile medical applications that pose a greater risk to patients if they do not work proper-
ly, as well as applications that cause smartphones or other mobile platforms to affect the function-
ality or performance of traditional medical devices.

Currently, this Guidelines is a basic tool that developers can use to determine the extent to
which FDA will regulate the application. The Guidelines defines a “mobile medical application”
to refer to a mobile application or is intended to be used as an accessory to a regulated medical
device [34-36].

Today there are 286 applications approved by FDA [37-39]. However, it should be noted that
medical devices, including mobile applications, are classified into three classes depending on their
risk profile:

— class I (overall control, low risk);

— class II (special and general control);

— class III (pre-approval, high risk).

Therefore, the introduction of mobile applications for NHS in Ukraine should be controlled
by state authorities and independent international organizations dealing with the control and devel-
opment of information electronic systems.

It should be noted some aspects, both positive and negative, from the introduction of mobile
applications that affect the efficiency of the medical and pharmaceutical care to patients. The paper
Ross, J et al., provides an overview of the factors that influence the implementation of e-health.
According to the review, it was found that e-health is certainly progress and an impetus in the
development of the entire patient care system, but there are also negative consequences of such an
introduction that should also be addressed [41]. The work by Ludwick D. reviewed the results of
the introduction of electronic medical records of patients in the health care system. It was revealed
that, by the example of implementation in 7 countries, there is a problem of responsibility for the
personal data of patients and, in general, the problem of confidentiality of all data existing in hos-
pitals [42]. For example, in the study, the authors Liang X. et al., evaluated the impact of mobile
phone intervention on the glycemic control in diabetes. It was found that intervention with a mobile
phone led to a statistically significant improvement in glycemic control in patients with type 2
diabetes [43].

The author Boulos M. N. K. et al., presents an analysis of the impact of mobile phones and
diligence on the development of health care and society as a whole. It has been found that smart-
phones are useful for medicine and health-related professions, because they are mobile, portable,
easy to use and can be used on the road [44]. In the study “The impact of mobile handheld tech-
nology on hospital physicians” work practices and patient care: a systematic review, the authors
concluded that the use of mobile applications demonstrates advantages in conditions where time is
a critical factor, and quick response is decisive [45]. The author C. Free et al., found that the impact
of mobile applications on the provision of medical and pharmaceutical care has shown positive
results. This is due to the simplicity and efficiency of working with mobile applications [46].

According to the introduction of mobile health in all countries, should be carried out with
the help of specialists. To this end, the mHealth Knowledge platform was created that connects
healthcare professionals around the world — with people, products and ideas that are needed for ef-
fective work [47, 48]. To keep track of new technologies in the field of mobile healthcare, the WHO
released a collection of Compendium of new and emerging technologies aimed at solving global
healthcare problems. This compilation was created as a neutral platform for technologies that can
be used in conditions of limited resources. To this end, research2guidance has launched the digital
health care market research program mHealth App Developer Economics since 2010 [49, 50].

Summing up at the same time, it is necessary to remember and take into account the relevant
risks that may arise in the process of using mobile applications or electronic information systems,
for example, incorrect interpretation of their data by patients, incorrect diagnosis and further drug
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use. Those inadequate self-medication or risks associated with the leakage of confidential patient
data, etc. [51, 52].

6. Conclusion

The results of the study suggest that the introduction of mobile medicine in NHS will not
only expand the access to medical and pharmaceutical care and health information, but will also
strengthen the ability to diagnose, monitor and track diseases in a timely manner. Moreover, mobile
applications can provide a lot of useful information to patients, helping them to access medical and
pharmaceutical knowledge.

Distribution of electronic information systems in the healthcare and mobile applications
allow not only to reduce government spending on the healthcare, but also to decrease the overall
mortality rate of the population, reduce visits to doctors without the necessary needs and errors in
prescriptions. At the same time, the introduction of medical mobile applications should be in accor-
dance with international guidelines, in particular FDA, and the relevant state control.
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