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Abstract

Background: The increasing use of mobile phones has offered an opportunity to improve the quality of health services, secure
the accessibility of healthcare systems for a larger population and support patients in effective management of their
health/chronic conditions.

Main Goal: The primary focus of the study in hand is to explore the different attitudes towards the use of mHealth in Bulgaria
and to examine the extensive use of mobile health applications for the supervision, prevention and containment of various
socially relevant diseases, including the promotion of healthy lifestyles.

Materials and methods: An online survey was conducted in the period between July 2019 and February 2020. Amongst the 976
people that were interviewed, 591 (60.6%) were females and 385 (39.4%) were males. The mean age of the respondents was
43.25 + 0.755. A unique questionnaire was prepared for the collection of information regarding the usage of mobile health
applications. Statistical analyses were carried out with the help of IBM SPSS Statistics, version 23. MS Excel 2016 was used
for the graphical representation of the results.

Results: 89% of the participants possessed a mobile phone and an approximate 84% of them used mHealth applications. Besides
this, the results suggested a considerable statistical difference in the respondents’ attitudes, in terms of their gender, where the
deviation was in favour of female respondents. Additionally, findings revealed another statistical difference on the basis of
their age and level of education. Furthermore, a huge majority claimed that they generally used these types of applications for
monitoring their blood pressure or pulse.

Conclusion: The outcome of the study was that a significant number of respondents were already using or tended to use
smartphones and various applications, including health ones. We expect that the results of this study will provide evidence of
the essentiality of mobile health applications to be developed in Bulgaria. This is crucial for patients as this technology has the
potential to open up several new possibilities for treatments and observations of diverse socially significant diseases.
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Introduction

Mobile Health (mHealth) is recognised as the most convenient way for remote health service delivery
and real-time data collection, thus improving disease control and treatment by way of delivering care
from the hospital to the confines of someone’s home. It offers better accessibility to healthcare systems,
a development in the patients' understanding or knowledge of their own health/medical conditions and
an improvement in their promptitude to engage in self-management, allowing high-quality care and
satisfying both the patients and healthcare professionals (Chhabra et al., 2018).

In 2016, the World Health Organisation (WHQO) Executive Board defined Mabile health (mHealth) as:
““... the use of wireless mobile technologies for public health...”” demonstrating the increasing relevance
of the resource for the provision of quality health services and public health, while keeping in mind its
convenience, prevalence and wide approbation. As testified, mHealth improves access to information
on health, to the services, assistance and skills of professionals or specialists, and also directs positive
change in health behaviour and disease management (WHO, 2016).

As mobile health is mainly performed through mobile phones nowadays, they provide the opportunity
to ensure accessibility of health services to a larger number of individuals and to strengthen the capacity
of the healthcare system. Various mobile applications measure blood pressure, remind us of our drug
intake, send insulin reports to diabetics, improve mental health, etc. (Vinarova, 2015)

Global mobile subscriptions rose by 1.5%, quarter-on-quarter, and around 5%, year-on-year (Ericson,
2015). As of January 2019, approximately two-thirds of the world population (or 5.11 billion out of
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7.676 billion) possessed mobile devices and three-fifths (4.39 billion) were Internet users. Social
network users also accounted for three-fifths of the world’s population as their numbers internationally
increased to 288 million (9%), eversince January 2018 (Kemp, 2019). This data illustrates the
significance of mobile phones in the Internet space today. The widespread use of mobile phones also
relates to the innovation of different applications, one of which is Mobile Health.

The term ‘Mobile Health’ (mHealth) is used for the practice of medicine and public health supported by
gadgets (Asangansi & Braa, 2010), such as mobile phones, patient monitoring devices, personal digital
assistants and wireless devices. The spheres of its application are manifold:

= For Communication Between the Patient and Health Professionals — it provides help-lines, free
calls in case of emergencies, reminder messages or alarms for drug intake or examination
appointments, bookings for consultations from medical specialists, cross-sector communication
in emergencies and various disasters.

= Patient Monitoring — it helps in the collection and transfer of observed data and in the recording
of diverse conditions in different settings using mobile information and communication
technology (ICT).

= |t helps in data compiling and management and in submitting health tests with the use of mobile
ICT.

= Access to Information and Training of Healthcare Specialists — it offers mobile learning
(mLearning) and access to online educational resources through mobile ICT.

= Access to Electronic Patient Information — one can retrieve laboratory results, radiographs, etc.
using mobile ICT (WHO, 2011).

Mobile Health is an inexpensive and simple means of exchanging health information, which is why it is
being advocated by the UN, governments, non-governmental organizations and academic institutions
(Hampton, 2012).

In 2018, the 71st World Health Assembly (WHA) encouraged its member countries to adopt several
policies in order to introduce digital technologies in healthcare systems (WHO, 2018). As a result of the
assembly, a resolution called the Resolution WHA71.7 was passed, which recognized the potential of
digital technologies in enhancing public health.

Resolution EB139/8 (2016) acknowledged mHealth as a means to ameliorate accessibility of health
information and services as well as advance health promotion. With Resolution EB142/20 (2018), WHO
approved this updated report on mHealth.

A substantial advantage that mobile technologies provide is that they have a peculiar manner of
assembling health information and the ability to supply personalized care. The use of mobile healthcare
also presents an opportunity to reduce health costs by means of early prevention, early disease diagnosis
and by saving work time for healthcare workers.

Mobile technology is rapidly transforming health care, education, and research (Marcolino et al., 2018;
Mohapatra et al., 2015). The growing availability of smartphones has allowed the rapid development
and use of smartphone applications. Mobile health interventions formerly relied on voice or text-based
short message services (SMS), but now there are many applications which can be used for changes in
health behaviour (McKay et al., 2018).

The number of smartphone applications aimed at improving health is ever-increasing. According to a
survey by the Pew Research Center, 19% of mobile phones owners use such applications. A few of the
latest mobile phone applications in respect to nutrition and calorie intake are DietPoint, Fooducate, Lose
it, Lifesum, etc. Other applications such as ‘FitBit’ contribute in the physical activity of consumers (Fox
& Duggan, 2012). ‘Calm’ is a mental health application which provides mental exercises and relaxation
and meditation techniques. ‘Sleep Cycle’ assesses the patient’s sleep. There is a lot of other applications
such as ‘iOS Health’ and ‘CareZone’, which provide an integration of the overall health information of
an individual.

The application, CAIDE (Cardiovascular Risk Factors, Aging, and Incidence of Dementia), is worth
mentioning as it is an evidence-based instrument which predicts the chances of developing late dementia
on the basis of age, educational level and other risk-contributing factors (like hypertension,
hypercholesterolemia, obesity, physical inactivity, etc.) (Sindi et al., 2015). This application and the
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ones akin to it, provide users with prospects to evaluate their health condition and, if suitable, to
undertake preventive measures against the issue.

Other innovative ICT applications that have a broader scope and concern human health are Apple Watch,
AliveCor, ZEUS Robatic Surgical System, Da Vinci Surgical System etc. (Choi et al., 2018).

Mobile health applications such as those which help in self-managing diabetes prove to be really useful
in improving the control of glycated haemoglobin levels by providing a feedback loop between the
patient and the healthcare provider. Similar applications incorporate behaviour-based interventions for
enhancing patient access to diabetes self-management education and facilitating effective support. Most
of the studies related to the mHealth applications were executed under controlled conditions, but they
did not analyse the perceptions of patients and the efficacy of these applications in everyday life (Debong
etal., 2019).

As a member state of the European Union, Bulgaria follows the European policy and strategy for
achieving smart, sustainable, and inclusive digital growth for the time period up to 2025. In 2019,
Bulgaria adopted a national program ‘Digital Bulgaria 2025, which intended to upgrade and enforce
information technology solutions in every sector of the economy and social life (Decision Ne730/05-12-
2019, Ministry of Transport, Information Technology and Communications). According to the latest
TEMPEST mHealth report (Currie & Seddon, 2014), which uses integrative approach to understand the
complexities and challenges of introducing healthcare technologies and juxtaposes data from 28 EU
members, Bulgaria ranks sixth with the highest percentage in information technology investment, but
with the lowest percentage of households with Internet access. Simultaneously, between the years 2005
and 2012, the mobile traffic in Bulgaria increased by over 200%. The Eurostat data reveals that in 2019,
the fraction of people in the age group 16-74 years, who claimed that they sought information online for
health-related topics, was highest in Finland, where 76% of Internet users searched online for health
information. The lowest proportions were observed in Bulgaria (30%), Romania (31%) and Italy (35%)
(Eurostat, 2020).

The coronavirus epidemic (COVID-19) poses a novel challenge for public health around the world
(Anderson et al, 2020). Oliver et al. (2020) gave suggestions on how mobile phone data can counterwork
the virus and explained the ways in which it can aid in controlling and probably even slowing down the
spread of the virus. In the course of the current crisis, the Bulgarian Ministry of Health launched a
national information system for combating COVID-19. It provides information on all people diagnosed
and quarantined and links all relevant institutions. Additionally, a free mobile app, ViruSafe, which
facilitates health status sharing with the national operational staff, health authorities and general
practitioners, was developed.

Materials and Methods

An online survey was conducted in the period of July 2019 to February 2020, in which 976 people were
interviewed. An innovative questionnaire was designed containing 18 questions divided into two panels.
The first panel covered questions related to demographic characteristics of the participants (gender, age,
education, place of residence). The second panel consisted of questions related to mHealth attitudes and
widespread usage of mobile health applications, which were measured on a 5-point Likert scale. The
scale ranged from “complete disagreement” to “complete agreement”. The indices with the values 1 or
2 corresponded to dissatisfaction; the index value 3 meant neutral satisfaction; and the indices 4 or 5
indicated complete satisfaction of the respondents. Five of the questions had only one answer, whereas
two of the questions had more than one answer.

Descriptive statistics was used to review the frequency, mean and standard deviation for the
demographic characteristics as well as for the variables related to the use of mobile phones and mobile
applications. The study employed a quantitative cross-sectional descriptive framework to provide an
outline and assessment of the prevalence and usage of mobile health (mHealth) applications in Bulgaria.
Criterion “x?> was used for the comparison of the results in two-dimensional distributions and the level
of significance for the null hypothesis was ‘P<0.05’. All statistical analyses were conducted using SPSS,
version 23. MS Excel 2016 was used for graphical representation of the results.

Results

In our study 976 people (> 18 years old) were surveyed, in which 591 (60.6%) were females and 385
(39.4%) were males. The participants were segregated into four age groups — 18-24 years (13%), 25-49
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(50%), 50-64 (31%), and over 65 years of age (6%). The end results showed that 50% of respondents
came under the active working age group (25-49 years), and that less than 6% of people were in the
retirement age group. This distribution in terms of age groups is presented in figure 1.

Figure 1: Distribution of the surveyed people by age groups
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Source: Author

The mean age of the participants was 43.25 + 0.755 years (ranging between 18-79 years).

The sample was also divided on the basis of educational level, in which 0.7% (n=7) respondents had
completed primary education and more than 75% of them had a bachelor’s, master’s or PhD degree.
This data according to educational level is presented in figure 2.

Figure 2: Distribution of the surveyed people according to their educational level
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More than 82% (n= 801) of the interviewees had daily access to the Internet, about 89% (n= 869) had
smartphones, and approximately 83.5% used mobile applications on their phones for support, assistance
or management of their chronic diseases.

To the question: “How many health-related applications do you have on your mobile phone?”, 58.9%
(n= 575) of the respondents declared that they used 1 to 2 mHealth applications. The frequency
distribution of the answers is presented in figure 3.

Figure 3: Frequency of responses to “How many health-related applications do you have on your
mobile phone?”’
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Over 68% of the sample population used their mobile phones to access information regarding their own
health. A statistically significant difference was found between the four age groups and their usage of
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mobile applications (y? = 48.221; P<0.01). The younger respondents were more likely to use different
mobile applications than older ones, but more than 63% of all participants expressed an interest in using
their mobile phones to monitor their disease progression.

To the question: “What type of mobile application do you use or would you use to monitor your health?”,
a large majority of subjects (89.4%, n=869) responded that they use mHealth applications mainly for
keeping a check on their blood pressure and pulse and for the self-management of blood sugar levels
(69.4%, n= 677). Another section of participants (over 60%), claimed that weight loss apps help them
keep track of their food habits and promote healthy lifestyles (61.9%, n= 604). The proportion of the
sample that used mobile applications for diagnoses and medication was 60.8% (n= 593) (Figure 4).

Figure 4: Frequency of responses to the question “What type of mobile applications do you use or
would you use to monitor your health?”
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Above 50% of the respondents used or desired to use mobile applications to record and oversee their
blood pressure, heart rate, body weight, blood sugar, the appropriate diagnoses and medications, and the
nutrition and calories consumed. 49.3% of them were also interested in physical activity applications.

While scrutinizing the disparate attitudes of respondents towards the subscription and exchange of
personal health data by means of a mobile device or application, resultant replies revealed that they
encountered issues whilst working with mobile technology (57%) and that they were afraid of
misinterpretation of information (58%). Likewise, the fact that 42% of the respondents have concerns
pertaining to the discretion of their personal health information and the possibility of it falling into the
wrong hands, is a point which needs emphasis. A huge majority of respondents voice their concerns on
the possibility of their personal information being misused, with only 35% of them stating that they do
not see any risk. A statistically significant difference was found between the preparedness to monitor
one’s health with the help of a mobile application and the sharing of personal information (y? = 37.665;
P<0.001). There were statistically significant differences in the answers of the respondents on the basis
of their gender (y* = 37.825; P<0.05) as well. Women were more likely to subscribe to mobile health
applications in comparison to men.

Another statistically significant difference occurred in the answers of the respondents owing to their age
and level of education. Older respondents (% = 356.843; P<0.05) and less educated people (y* = 132.362;
P<0.05) are unlikely to subscribe to mobile applications and share health related personal data as
compared to younger ones.

Around 64% of participants agreed to use a mobile application in order to monitor or control their health.

On the probability that the use of health applications would actually impact their health, 62.9% of
respondents reported that they do not expect any improvements in their health.

Discussion

Mobile health applications are rapidly being used for the purpose of substituting the conventionally
performed tasks of general practitioners, such as those involved in promoting health, preventing
diseases, making diagnoses, giving treatments, monitoring health status, and supporting or assisting in
health services (Wattanapisit et al., 2020).
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In this research, we investigate the attitudes towards mHealth applications and the use of smart devices
for health promotion and for the support and management of health statuses among Bulgarian
population. As a summary, the analyses indicated that mobile health application users were generally
young and well educated and that women were more likely to use such applications. The most common
type of health applications mentioned were those that enabled monitoring of diseases, like hypertension,
diabetes, obesity, etc. These findings are vital because they are of social significance in Bulgaria.

The results of a recently held study on the attitudes towards the use of mobile applications for blood
pressure indicate that 89.4% people support those found through a survey among workers and students
in South Korea (94.3%). However, their blood sugar results (93.6%) differ from ours (69.4%) (Jeon &
Seo, 2016). Our findings on the use of a mobile blood sugar application, back those of the study by
Muigg D et al. (2018) on the willingness of patients to use telemonitoring systems for diabetes in Austria
(65%). The application for blood sugar is especially advanced. For example, a meta-analysis involving
42 randomized controlled trials of HbAlc changed after routine care and telemedicine intervention
found that the reduction in HbAlc was contrastingly greater in telemedicine groups, particularly when
telemedicine programs lasted more than 6 months as this is more applicable to patients with type 2
diabetes (Tchero et al, 2018). The use of ICT is an opportunity for the prevention, early diagnosis,
registration and more effectual treatment of hypertension, diabetes and obesity.

The fact that only 26.1% of respondents would use a mobile application for their mental state reflects
their reluctance and hesitation to share personal socio-psychological problems. Nevertheless, in Saudi
Arabia, an online survey among the mentally ill found that 64% of them used their mobile phones to
keep a check on their depression and/or anxiety (Atallah et al., 2018). Global studies on mental health
applications show interesting results. For example, a study in Poland on the impact of a smartphone
application in the field of psychiatry, which enabled remote contact with a doctor and adjustments in the
dosage of the treatment, found that after one year there was a considerable improvement in the affective,
cognitive and schizophrenic symptoms of a sample group, as opposed to the placebo group (Krzystanek
et al., 2018). Telepsychiatry is also progressively used for opioid abuse patients in Northern Ontario,
Canada (LaBelle et al, 2018). This implies that mobile telemedicine is a great tool for providing
psychiatric care to people living in distant or remote areas.

A small 32.1% of respondents claimed that they would share information about smoking and alcohol
through mobile applications. Interestingly, this result is quite similar to that of the European Commission
for Bulgaria, which displays a 28% frequency of smoking.

The conclusions gathered with reference to body weight, nutrition and calorie intake are acutely befitting
owing to the fact that according to WHO data, the Bulgarian nation has a high incidence of obesity. In
conformity with the Pew Research Center, applications for physical activity, diet and body weight are
the most popular smartphone health applications, with 38% monitoring their physical activity, 31% -
diet and 12% - body weight (Fox & Duggan, 2012). In general, 27% of adults in the United States use
some form of health tracking technology (Fox & Duggan, 2013).

The results show that the greatest proportion of the respondents was worried about difficulties in using
mobile applications, as well as misinterpretation of information - 57% and 58% respectively. Moreover,
a point that needs to be focused upon is that 42% of the respondents have concerns about the
confidentiality of their personal health information and the possibility of it falling into the wrong hands.
These fears are shared by other people in different parts of the world as well. For example, a South
Korean study on real-time electrocardiographic monitoring found that the biggest hindrance in the use
of these technologies was the concern about the safety and privacy of personal information (Lee et al,
2018). Another study examining the availability of a tele monitoring system for diabetes among doctors
and patients in Austria found that major concerns were related to the protection of information and the
loss of personal communication (Muigg et al, 2018).

The outcome of our study confirms and establishes the benefits of mobile health applications for
patients, professionals and health organizations.

Conclusion

The study’s conclusion is that a significant number of respondents were already using or were inclined
to use smartphones and various applications, including health ones. We expect that the results of this
study will provide evidence of the necessity for mobile health applications to be developed in Bulgaria.
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Additionally, the results would expand the usage of mobile health technologies, which would improve
the quality of healthcare services provided to patients in Bulgaria. Health record events in Bulgaria will
be a major plus point for the Bulgarian healthcare system.

In the nutshell, this study is a report on the general awareness and inclination to use mobile health
applications among the Bulgarian population. Broadly speaking, the results show positive attitudes,
while some socio-demographic factors still could obstruct the widespread adoption of mHealth
technologies. Despite the fact that they acknowledge the advantages and efficiency of these
technologies, such findings propose that users are quite reluctant and conservative about the security
and privacy of their personal health data. Mobile health applications considerably eliminate
informational inconsistencies, thus making consumers more dedicated towards their own health. All this
calls for the necessary measures in order to enhance the awareness of people on the merits of health
service provisions as provided through mHealth applications. The advancement of mHealth applications
for patients with different diseases is a prerequisite for fresh opportunities in the monitoring and
treatment of different socially significant diseases. Moreover, these could also offer resolution adoption,
preventive measures and health promotion. Further investigations, evidence of success and conducive
consolidation of patient-generated data into medical practice is imperative to build the reliability of
people in the usage of mHealth applications to achieve public health goals in Bulgaria.
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